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EXECUTIVE SUMMARY 
 
Weston Solutions, Inc (WESTON) has prepared this After Action Report for the U.S. Army 

Corps of Engineers (USACE) – Norfolk District for the Time Critical Removal Action (TCRA) 

completed at the site known as the Old Wastewater Treatment Plant (WWTP), located at the 

National Aeronautics and Space Administration’s (NASA) Wallops Flight Facility (WFF), 

Accomack County, Virginia (VA).  The TCRA addressed the release of elemental mercury from 

the Old WWTP Site’s trickling filter structure and was required to prevent further migration of 

the mercury contamination.  The remaining site structures and potential source areas (e.g., 

process tanks, drying beds, etc.) will be addressed during an upcoming Site Investigation (SI). 

 

The Old WWTP Site is located within the Main Base (study area) of NASA’s WFF.  The Old 

WWTP was constructed by the Department of the Navy on approximately 0.75 acres of 

previously undeveloped land in the early 1940s, at which time the Navy began using the study 

area as a naval aviation training facility.  The Old WWTP Site contains three cinder-block and 

concrete structures (control/pump house, process tanks [clarifiers], and sludge drying beds) and 

the trickling filter.  The Navy closed the training facility in 1959, at which time NASA took 

custody of the study area.  NASA abandoned the facility upon obtaining custody of the land and 

has not used the Old WWTP since transfer of ownership in 1959. 

 

Previous environmental investigations conducted at the Old WWTP Site have identified residual 

sludge piles, located north of the Old WWTP facility buildings.  In addition, the sludge drying 

beds also may contain residual sludge materials associated with former WWTP activities.  The 

Old WWTP structures are partially degraded and overgrown with vegetation.  A Principal 

Responsible Party (PRP) Analysis concluded that the U.S. Department of Defense (USDOD) and 

USACE should assume responsibility for the Old WWTP site and the surrounding area under the 

Formerly Used Defense Site (FUDS) program. 

 

On December 9, 2005, USACE representatives conducted an on-site reconnaissance, in support 

of the upcoming SI to be conducted at the Old WWTP Site under the FUDS program.  During 

the reconnaissance visit, beads of elemental mercury were discovered several inches below the 
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surface immediately adjacent to the center pedestal of the trickling filter’s rotary arms.  Just 

below the surface of the stone filter media, beads of elemental mercury were observed several 

inches from the pedestal. 

 

Activities completed during the TCRA included the following: 

 
 Excavation of the mercury-contaminated trickling filter stone. 
 Sampling of the trickling filter stone for disposal characterization. 
 Collection of free (elemental) mercury from within the trickling filter structure, and 

disposal and/or recycling of the free mercury. 
 Sampling of the concrete for disposal characterization. 
 Demolition of the trickling filter structure, with transportation of the nonhazardous 

demolition debris to an off-site disposal facility, Accomack County North Landfill. 
 Transportation of the trickling filter stone to Accomack County North Landfill in 

Atlantic, VA, an off-site nonhazardous waste landfill for disposal.   
 Trickling filter stone characterized as hazardous waste, as well as the trickling filter’s 

mercury seal, were placed in labeled, lined-steel drums (three 55-gallon and one 85-gallon), 
and sent to Envirite of Pennsylvania (PA) in York, PA for recycling. 

 Capping of the Old WWTP system piping encountered beneath the trickling filter 
structure during demolition. 

 Sampling of soil under the trickling filter floor to confirm mercury removal. 
 Backfilling and grading of excavated areas and completion of site restoration. 

 

As part of the TCRA, WESTON collected four composite trickling filter stone media samples 

from discrete subsampling locations; six grab concrete chip samples from the trickling filter side 

walls, pedestal, floor and southern wet well; one grab sediment sample from the trickling filter’s 

southern wet well; and one aqueous sample from standing water located inside the cistern of the 

pump house building.   

 

Toxicity characteristic leaching procedure (TCLP) metals were not detected in the trickling filter 

stone samples at concentrations equal to or exceeding their respective TCLP Maximum 

Concentration of Contaminants (MCCs).  Total mercury was detected in one sample at 2,120 

milligrams per kilogram (mg/kg).  TCLP metals were not detected in the concrete chip samples.  

Five target analyte list (TAL) metals (antimony, arsenic, iron, lead, and mercury) were detected 

in the sediment sample collected from the trickling filter’s southern wet well at concentrations 

above their respective U.S. Environmental Protection Agency (USEPA) Region 9 Preliminary 
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Remediation Goals (PRGs) for Residential Soils (Note: USEPA Region III has not established 

generic remedial goals for metals).  TCLP volatile organic compounds (VOCs), semivolatile 

organic compounds (SVOCs), pesticides, herbicides or metals, and reactive cyanide and reactive 

sulfide were not detected in the aqueous sample collected from the standing water inside the 

pump house.  In addition, results of corrosivity (pH), flash point, and paint filter tests on the 

aqueous sample indicated the standing water inside the pump house was not hazardous waste. 

 

Based on the analytical results, seven roll-off containers containing trickling filter stone media 

and three roll-off containers containing demolished concrete were transported to Accomack 

County North Landfill for disposal as nonhazardous waste. The total amount of rock and 

concrete sent to Accomack County North Landfill was 91.42 tons.  Three 55-gallon drums 

containing an estimated 1,916 pounds of trickling filter stone media visually contaminated with 

elemental mercury, sludge material (including approximately 5 pounds of spent MercSorb® and 

a limited amount of decontamination fluid) from the base of the trickling filter, and sediment 

from the southern wet well, were transported to Envirite of PA for disposal/recycling as 

hazardous waste. 

 

The mercury seal was removed intact and placed in a lined 85-gallon drum.  Recovered 

elemental mercury through vacuuming (approximately 7 to 8 pounds) was placed in sealed 

containers and containerized in the 85-gallon drum along with the mercury seal, spent high 

efficiency particulate air (HEPA) vacuum filters, and the detached lock valve.  Personal 

protective equipment (PPE) and miscellaneous waste (other than the trickling filter tank 

materials) were containerized in three 55-gallon drums.  The 85-gallon drum containing the 

recovered elemental mercury, mercury seal, spent HEPA vacuum filters, and the detached lock 

valve, and three 55-gallon drums containing the PPE and miscellaneous waste were transported 

to Envirite of PA as hazardous waste.  The contents of the 85-gallon drum (467 pounds) were 

recycled/disposed, while the three 55-gallon drums containing the PPE and miscellaneous waste 

(269 pounds) were disposed in a hazardous waste landfill. 

 

As part of the TCRA, WESTON collected five grab confirmatory soil samples, including a 

duplicate, from beneath the trickling filter’s concrete floor, trench/underdrain system, and 
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southern wet well after demolition of the trickling filter tank.  In addition, one grab sediment 

sample was collected from the confluence of two intermittent streams located north of the Old 

WWTP buildings, in order to determine whether contaminants had been transported to nearby 

wetlands and potentially to nearby surface water bodies. 

 

TCLP metals, SVOCs, pesticides or herbicides, and reactive cyanide and reactive sulfide were 

not detected in a confirmatory soil sample submitted for full TCLP analyses.  Concentrations of 

total mercury in the confirmatory soil samples ranged from 0.033 mg/kg to 1.3 mg/kg, well 

below the established mercury action level of 20 mg/kg.  Except for arsenic, which was detected 

at concentrations ranging from 1.7 mg/kg to 2.6 mg/kg, other TAL metals were detected in the 

confirmatory soil sample and sediment sample at concentrations below their respective USEPA 

Region 9 PRGs for Residential Soils.  Available background information indicates that the 

arsenic concentrations are the result of natural conditions at WFF. 

 

Site restoration included activities needed to return the site to pre-mobilization conditions.  

Following completion of the TCRA, the bottom of the trickling filter tank area was backfilled to 

ground surface with certified and sampled non-impacted off-site borrow material.  A geotextile 

liner fabric was placed in the excavation prior to backfilling to delineate virgin soil from clean 

fill.  Top soil was placed and compacted on top of the backfill soil and on re-graded soil in the 

disturbed areas at the site.  Following the placement of the topsoil, seed, straw mulch, and 

nutrients were applied to disturbed areas. The entrance, access road, and cleared area were left to 

remain in order to facilitate additional investigations (e.g., completion of the SI) at the site. 
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1.0 INTRODUCTION 

Weston Solutions, Inc (WESTON) is submitting this Final After Action Report to the U.S. Army 

Corps of Engineers (USACE) – Norfolk District for the Time Critical Removal Action (TCRA) 

completed at the site known as the Old Wastewater Treatment Plant (WWTP), located at the 

National Aeronautics and Space Administration’s (NASA) Wallops Flight Facility (WFF), 

Accomack County, Virginia (VA).  The After Action Report was prepared under agreement with 

USACE, Norfolk District, under Contract Number (No.) DACW33-00-D-0007, Delivery Order 

No. EA01, Modification No. 01. 

 

The purpose of this After Action Report is to describe the activities associated with the TCRA 

that the USACE conducted at the Old WWTP Site.  The TCRA was required to prevent further 

migration of mercury contamination from the Old WWTP Site’s trickling filter structure.  This 

After Action Report presents WESTON's technical approach conducted during support activities 

associated with the TCRA for mercury and mercury-contaminated trickling filter stone, and the 

demolition and removal of the trickling filter structure at the site. Additional investigative efforts 

will be conducted at the remaining site structures (process tanks, drying beds, etc.), during the 

upcoming Site Investigation.  This After Action Report, as well as other project documents and 

the technical approach, have been developed using guidelines and formats from a similar “model 

project” trickling filter TCRA completed in Williamsburg, VA in November 2003 (Baker, 2003; 

Baker, 2004). 

1.1 Objectives and Scope of Work 

Based on observed release, mercury and mercury-contaminated stone posed an immediate threat 

to human health and the environment.  To eliminate the threat, the removal of this material was 

necessary.  The TCRA was completed in accordance with WESTON’s 4 May 2006 Final Work 

Plan Time Critical Removal Action Old Wastewater Treatment Plant (Work Plan) (WESTON, 

2006).  Activities completed during the TCRA included the following: 

 
 Excavation of the mercury-contaminated trickling filter stone. 
 Sampling of the trickling filter stone for disposal characterization. 
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 Transportation of the trickling filter stone to Accomack County North Landfill in 
Atlantic, VA, an off-site nonhazardous waste landfill for disposal.  Trickling filter stone 
characterized as hazardous waste, as well as the trickling filter’s mercury seal, were placed 
in labeled, lined-steel drums (three 55-gallon and one 85-gallon), and sent to Envirite of 
Pennsylvania (PA) in York, PA for recycling. 

 Collection of free (elemental) mercury from within the trickling filter structure, and 
disposal and/or recycling of the free mercury. 

 Sampling of the concrete for disposal characterization. 
 Demolition of the trickling filter structure, with transportation of the nonhazardous 

demolition debris to an off-site disposal facility, Accomack County North Landfill. 
 Capping of the Old WWTP system piping encountered beneath the trickling filter 

structure during demolition. 
 Sampling of soil under the trickling filter floor to confirm mercury removal. 
 Backfilling and grading of excavated areas and completion of site restoration. 

 
Deviations from the Work Plan are discussed in Section 3.7 of this After Action Report. 

1.2 Report Organization 

WESTON prepared this After Action Report in general accordance with the U.S. Environmental 

Protection Agency’s (USEPA) Guidance for Performing Site Inspections Under CERCLA, 

Interim Final (USEPA, 1992).  The After Action Report is organized into five sections, 

including the following: 

 
 Section 1.0 presents a brief introduction to the After Action Report objectives and 

format. 
 Section 2.0 presents background information regarding the site. A site description and 

history of the Old WWTP are provided, including specific information regarding the 
trickling filter. 

 Section 3.0 presents a discussion of the TCRA objectives and tasks completed. 
 Section 4.0 presents the results of confirmatory soil sampling. 
 Section 5.0 presents references used in developing the After Action Report. 

 
Supporting figures and tables are located at the end of this report, after Section 5.0.  Supporting 

information and documentation are provided in Appendices A through F of this report.  

Appendix A presents a copy of Field Notes.  Daily Quality Control (QC)/Work Sheet Reports 

completed during the TCRA are presented in Appendix B.  Appendix C presents a Photographic 

Log.  Laboratory Analytical Reports and Chain-of-Custody Forms are presented in Appendix D.  

Waste Manifests and Disposal Documentation are presented in Appendix E.  Appendix F 

provides copies of communications during the removal action effort. 
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2.0 BACKGROUND AND SETTING 

The following sections present pertinent background information regarding uses of the site and a 

description of the site’s setting. 

2.1 Wallops Flight Facility Location and Status 

NASA’s WFF comprises three separate areas: Main Base, Wallops Island, and Wallops 

Mainland.  The study area (Main Base) is situated on the Atlantic Coast of the Delmarva 

Peninsula, approximately 5 miles south of the Maryland (MD)/VA state boundary, and just to the 

west of Chincoteague Island.  The Main Base is approximately 2,230 acres and is roughly 

bounded by Mosquito Creek to the north, Cedar Creek to the south, Simoneaston Bay to the east, 

and Wattsville Branch to the west.  Wallops Island and Wallops Mainland are located 

approximately 7.5 miles southeast of the Main Base.  An area-wide location map depicting the 

vicinity of WFF’s Main Base is provided as Figure 2-1. 

 

The Department of the Navy acquired the property in 1942 through condemnation in order to 

establish the Chincoteague Naval Auxiliary Air Station (CNAAS) as a training facility for WWII 

naval aviators.  Prior to being developed for the CNAAS, this area principally consisted of 

farmland and marshes.  Aerial photographs indicate that by 1943, various buildings and three 

runways were complete.  Over the years, the mission of the facility changed numerous times.  

The three runways were modified and extended as needed with the changing mission.  This 

resulted in the construction, expansion, and occasional abandonment of numerous associated 

structures and roadways.  On January 26, 1946, the Naval Aviation Ordnance Test Station was 

established.  In 1958, the National Aeronautics and Space Act established NASA.  Although the 

Navy decided to shut down the CNAAS, the facility continued to operate until 1959, when it was 

officially closed.  NASA took custody of the CNAAS facility on June 30, 1959, along with the 

Wallops Mainland area.  Finalization of the transfer from the Navy did not take place until 

December 1, 1961.  From 1959 to 1974, the area consisting of the Main Base, Wallops Island, 

and Wallops Mainland was known as Wallops Station.  During this time period, activities in the 

study area were conducted in support of the Civilian Space Program.  In 1975, the facility name 

was changed to Wallops Flight Center.  Activities were expanded to include studies of ocean 
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processes.  Noise reduction studies of aircraft on runways were conducted on the Main Base at 

the Wallops Research Airport.  In July 1975, NASA excessed approximately 397 acres of land 

along the eastern extent of the Main Base to the U.S. Fish and Wildlife Service to establish the 

Wallops Island National Wildlife Refuge.  In October 1981, Wallops Flight Center was 

consolidated with the Goddard Space Flight Center in MD and the name was officially changed 

to WFF.  Since then, WFF has become NASA’s primary facility for suborbital programs.  The 

anticipated future use for WFF is to remain an industrial launch facility/airport. 

2.2 Old Wastewater Treatment Plant 

2.2.1 Site Description 

The Old WWTP was constructed by the Navy in the early 1940s and is located northwest of the 

intersection of Runway 17-35 and the taxiway that parallels Runway 10-28.  The Old WWTP 

Site is situated at the base of a moderate hill that consists of approximately 30 feet (ft) of 

topographic relief.  The hill abuts the southern and eastern walls of the WWTP buildings.  The 

area surrounding the WWTP comprises approximately 0.8 acres.  The site consists of and is 

surrounded by dense vegetative cover, including woodland underbrush and young trees.  Until 

completion of the TCRA, vehicular access to the site was restricted by the dense vegetative 

cover, and pedestrian access to the site was via an unpaved trail.  A topographic map depicting 

the general location of the Old WWTP Site at WFF, Main Base is provided as Figure 2-2.  In 

addition, an aerial photograph of the site is provided as Figure 2-3. 

 

In general, the topography of the site slopes to the northwest.  As a result, stormwater runoff 

from the site flows overland northwesterly and discharges into an intermittent stream (Figure 2-

2).  The stream conveys surface water northerly for approximately 0.4 miles before discharging 

into Little Mosquito Creek.  Soil in the vicinity of the Old WWTP Site has been classified as 

Molena loamy sand (MoD), with slope gradients ranging from 6 to 35 percent.  The Molena 

series consists of very deep, somewhat excessively drained soils on stream terraces of the 

Piedmont and Upper Coastal Plain.  This soil typically exhibits slow-to-medium runoff and rapid 

permeability (USDA, 2006). 
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The site contains mounded material identified in previous investigations as residual sludge piles, 

located approximately 100 to 150 ft north of the WWTP facility buildings.  In addition, the 

sludge drying beds also may contain residual sludge materials associated with former WWTP 

activities.  The WWTP is no longer active, and the structures are partially degraded and 

overgrown with vegetation.  NASA abandoned the facility upon obtaining custody of the land 

and has not used the WWTP since the transfer of the facility ownership in 1959. The Principal 

Responsible Party (PRP) Analysis concluded that the U.S. Department of Defense (USDOD) and 

USACE should assume responsibility for the Old WWTP and the surrounding area under the 

Formerly Used Defense Site (FUDS) program. 

 

The WWTP consists of three cinder-block and concrete structures (control/pump house, process 

tanks [clarifiers], and sludge drying beds) and a trickling filter (see Figure 2-4).  Influent to the 

WWTP flowed by gravity or pump stations to the head-works (control/pump house), where the 

flow was routed through a screening process before it entered the process tanks (clarifiers).  

Effluent from the clarifier in these processes flowed by gravity to the trickling filter, draining 

through the wet well into a cistern in the pump house before returning to the inlet side of the 

clarifier tanks.  As a result, effluent from the trickling filter was re-circulated through the 

clarifier or a secondary clarifier to aid in the removal of the suspended solids.  Once the effluent 

from the clarifier had undergone significant treatment in the trickling filter process, the effluent 

was discharged, and the sludge from the clarifiers discarded to the sludge drying beds.  

2.2.2 Trickling Filter-Specific Information 

On December 9, 2005, USACE representatives conducted an on-site reconnaissance, in support 

of an upcoming Site Investigation (SI) to be conducted at the Old WWTP Site under the FUDS 

program.  During the reconnaissance visit, beads of elemental mercury were discovered several 

inches below the surface immediately adjacent to the center pedestal of the trickling filter’s 

rotary arms. 

 

While inspecting the trickling filter, a clogged and uncapped pipe was noted in the location 

where the seal drain should have been.  The drain pipe appeared to be clogged with a rusty 

sludge material.  Just below the surface of the stone filter media, beads of elemental mercury 
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were observed several inches from the pedestal.  The detached locked drain valve was also found 

lying on the ground nearby.  

 

The trickling filter was 24 ft in diameter.  A 1-to-2-inch diameter stone filter media was bedded 

in the filter to a depth of approximately 4 ft, and an under drain system existed below the filter 

media. 

 

The trickling filter, Serial No. 7828, was manufactured by Dorr-Oliver, Inc. during the early 

1940s.  According to a Dorr-Oliver representative, the seal on the rotary distributor at the center 

pier filter contained 11.5 pounds of mercury.  Mechanical plans for an identical, but larger (48-ft 

diameter), filter were acquired by the USACE (Figures 2-5 through 2-7).  These plans show the 

pedestal in detail as it appeared in the field.  The drain from the filter passed through a wet well 

located immediately south of the trickling filter’s wall into a cistern in the pump house. 
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3.0 REMOVAL ACTION 
 
The TCRA at the Old WWTP Site was conducted from May 8, 2006 through May 19, 2006, and 

May 30, 2006 through June 1, 2006.  A timeline of major events that occurred during the TCRA 

is presented on Table 3-1.  The purpose of this section is to define the objectives of the TCRA 

and associated sampling activities.  

3.1 Scope and Goals of the Removal Action 
 
The TCRA provided a cost-effective means of meeting the overall project goal, which was the 

protection of human health and the environment.  The TCRA provided protection by: 

 
 Eliminating or significantly reducing the potential for human exposure to mercury and 

mercury contaminated material through direct contact. 
 Eliminating or significantly reducing the potential for human exposure to inhalation of 

vapors. 
 Eliminating or significantly reducing the potential for human exposure due to ingestion 

(via hand-to-mouth contact). 
 Eliminating or significantly reducing the future possibility of contaminants leaching to 

groundwater or being transported to the wetlands and potentially to Little Mosquito 
Creek (via surface water and/or sediment). 

 
In terms of contaminant reduction, the scope of the TCRA was as follows: 
 

 Removal of elemental mercury and potentially mercury-contacted trickling filter stone 
media from the trickling filter. 

 Removal of the concrete trickling filter structure and wet well. 
 Capping existing steel piping of the system beneath the trickling filter structure. 

3.2 Description of the Removal Action 
 
The major items associated with the TCRA included: 
 

 Decontamination and removal of mercury-contacted trickling filter stone media from 
within the trickling filter structure. 

 Collection of free elemental mercury from within the trickling filter structure. 
 Transportation of the elemental mercury, used mercury spill cleanup powder, and 

potential remaining mercury-contacted trickling filter stone to an off-site hazardous waste 
disposal/recycling facility, as appropriate. 

 Demolition of the concrete trickling filter structure. 
 Transportation of the non-impacted stone and concrete demolition debris to an off-site 

nonhazardous disposal facility. 
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 Confirmatory sampling of soils underlying the trickling filter structure prior to 
backfilling. 

 Capping ends of existing steel pipes beneath the trickling filter structure to stop in-flow 
of water. 

 Backfilling the trickling filter area to restore/improve ground conditions to match the 
surrounding topography. 

 
General procedures for the TCRA were: 
 

 Installation of erosion and sediment control measures (silt fence), as outlined in the 
Erosion and Sedimentation Control Plan (ESCP), as required by the Virginia Department 
of Conservation and Recreation (VDCR), Division of Soil and Water Conservation’s 
Virginia Erosion and Sedimentation Control Handbook (VDCR, 1992).  The ESCP was 
presented as Appendix C in the Work Plan (WESTON, 2006). 

 Removal of the rotary distributor arms and screening of sediment in the distribution arms 
for the presence of mercury with a portable mercury vapor analyzer (Lumex® Model 
RA-915). 

 Removal of the mercury seal on the rotary distributor at the center pier.  Available 
information indicated that the seal originally contained 11.5 pounds of mercury. 

 Delineation of two zones within the trickling filter:  Zone 1 and Zone 2.  Removal of 
trickling filter stone began from working from the outside of the trickling filter tank 
inward.  Trickling filter stone from Zone 2 was delineated as the area outside a 5-ft radius 
of the pedestal to the trickling filter tank wall.  Zone 1 included the inner 5-ft radius area 
around the pedestal (see Figure 2-8).  Note: the Zone designations were reversed in the 
Work Plan (WESTON, 2006). 

 Visual inspection and scanning the rotary distributor pier with a portable mercury vapor 
analyzer above the trickling filter stone and beginning 5 ft away from the pier out to the 
trickling filter tank wall (Zone 2).  Gradual removal of trickling filter stone starting at 5 ft 
beyond the pier and progressing towards the trickling filter tank wall at a slope until 
reaching the bottom near the outer edge of the structure.  Placing the trickling filter stone 
in a lined roll-off container used to store the stone on-site and for transport to the selected 
disposal facility.  Each roll-off container was covered to prevent rain or debris from 
collecting in the roll-off container. 

 Visual inspection and use of a portable mercury vapor analyzer to scan the remaining 
trickling filter stone within the trickling filter, within 5 ft from the center pier, for the 
presence of mercury (Zone 1).  The trickling filter stone found not to be impacted was 
placed in lined roll-off containers with the trickling Zone 2 filter stone initially removed 
from trickling filter structure.  The trickling filter stone found to be impacted with 
mercury was cleaned with a mercury amalgamation powder (e.g., MercSorb®) and/or a 
mercury vacuum (discussed below) and then placed in lined 55-gallon drums until 
sampling and off-site disposal/recycling was arranged. 
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 Removal of visible elemental mercury from the trickling filter stone and concrete 
trickling filter structure as follows: 

o Removal of the rotary distributor seal chamber as a unit and placement in a lined 
85-gallon steel drum, appropriate for transportation to a recycling/recovery 
facility. 

o Air monitoring with a portable mercury vapor analyzer (Lumex® Model RA-915) 
was conducted as needed to assess conditions within the work area and within 20 
ft downwind of the work area. 

o Access to and from the trickling filter was secured.  Only Occupational Safety 
and Health Administration (OSHA) (Hazardous Waste Operations and 
Emergency Response Standard [HAZWOPER])-certified personnel dressed in 
appropriate level Personnel Protective Equipment (PPE) and Level C respiratory 
protection were permitted in the work area (the trickling filter and adjacent 
support area). 

o In the area directly beneath the rotary distributor seal, mercury cleanup/collection 
began by hand sorting and screening through the trickling filter stone with a 
mercury vapor analyzer to examine for mercury presence.  If mercury was visible, 
a specialty vacuum for collecting liquid mercury and granular mercury 
compounds (mercury vacuum) was used to collect as much of the mercury as 
possible. Mercury vacuums are designed with a High Efficiency Particulate Air 
(HEPA) filter for capturing particles and an activated carbon adsorbent filter for 
purifying exhaust air of mercury vapors.  In some cases, the mercury had 
adsorbed onto the stone and the stone was then placed into lined 55-gallon drums 
for hazardous waste disposal (drum Nos. 6-8).  A mercury amalgamation powder 
was applied to the trickling filter stone in cases when elemental mercury was not 
visible but readings on the portable mercury vapor analyzer indicated the 
presence of mercury. 

o Storage of elemental mercury, used sponges and powder in an appropriately 
labeled 85-gallon drum.  The container storing these waste materials were tightly 
lidded and securely stored until transported off site for appropriate disposal. 

 Placement of cleaned trickling filter stone into a backhoe bucket (lowered inside the 
trickling filter structure) and placement in lined roll-off containers for characterization 
and appropriate disposal. 

 Completion of mercury recovery from the concrete trickling filter floor, walls and 
distributor support pier using the mercury vacuum and absorbing powder. 

 Collection of confirmation concrete chip samples from the trickling filter side walls 
and/or floor, and collection of suspect contaminated trickling filter stone samples for 
mercury analysis.  This included six concrete chip samples and four stone filter samples.  
A summary of the sampling and analytical program performed during the TCRA are 
presented in Table 3-2. 

 Secure on-site storage of material for recycling/disposal. 
 Transportation of material to an off-site approved facility for recycling/disposal, as 

appropriate. 
 Locating the remaining pipes and cap off the ends of each pipeline by plugging with 

concrete to prevent additional water from entering/exiting the pipes.  
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 Completion of confirmatory soil sampling following removal of the trickling filter.  This 
included five soil samples, including a duplicate, collected from beneath the trickling 
filter structure site.  In addition, one soil sample was collected from backfill material used 
to fill the trickling filter excavation.  A summary of the sampling and analytical program 
performed during the TCRA is presented in Table 3-2.  

 Regrading the area using non-impacted backfill to provide positive slopes from the 
former trickling filter site, in accordance with the ESCP. 

 Decontamination for personnel upon exiting the trickling filter. The decontamination 
consisted of a boot wash station, followed by removal of outer clothing (i.e., PPE) and 
placement in a drum staged inside the trickling filter for use as a satellite accumulation 
container.  Respiratory equipment decontamination waste (spent cleaning fluid or wipes) 
was also stored in an appropriate container also staged inside the trickling filter. 

 In general, the tricking filter tank was covered with a tarp overnight during the TCRA 
and when work was not being conducted to prevent rain and/or debris from collecting in 
or coming in contact with the trickling filter tank or its contents.  It is noted that there 
was a variance of this procedure on May 10, 2006, as indicated in Section 3.7 of this 
report. 

 

3.2.1 Site Setup and Preparation 
 
Prior to beginning site preparation and intrusive work activities, WESTON requested a utility 

mark out that was conducted by WFF Facilities Management Branch personnel to verify the 

locations of utilities. Permit No. 1424 was issued for the excavation. 

 

On May 8, 2006, WESTON and its subcontractor, IMS Environmental Services (IMS) of 

Norfolk, VA, mobilized to the site to begin site set up and preparation activities, including 

installation of silt fencing, constructing an access road, establishing a decontamination pad, 

equipment lay down areas, and storage areas for roll-off containers. 

 

Prior to initiation of site activities, NASA personnel cleared trees and underbrush to gain 

vehicle/heavy equipment access to the site and to establish a temporary gravel access road and 

work area.  Approximately 120 tons of gravel and crush n’ run were obtained from an off-site 

supplier and compacted to create a temporary access road suitable for heavy equipment and 

trucks/roll-off containers.  The road was constructed to access the site from the taxiway that 

parallels runway 10-28.  The length of this access road was approximately 250 feet. 
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3.2.2 Removal Action Tasks 
 

In general, the TCRA included the following steps: 
 

 Removing the stone filter media and elemental mercury from the trickling filter tank. 
 Removing the rotary distributor mechanism/arms and removal of the mercury seal on the 

rotary distributor at the center pier. 
 Cleaning the surfaces of the concrete trickling filter tank and trench/underdrain system in 

the bottom of the tank. 
 Demolishing /removing the concrete trickling filter tank structure. 

 
These activities are discussed in the following sections. 

 

Rotary Distributor Mechanism and Mercury Seal Removal 

 

On May 9, 2006, the upper steel pedestal and two rotary distribution arms were removed and 

inspected to determine if elemental mercury remained in the seal.  Sediment/soil in the 

distribution arms and pedestal equipment was removed and scanned for the presence of mercury 

using a portable mercury vapor analyzer.  Readings were not recorded above background levels.  

On May 17, 2006, the mercury seal portion of the rotary distributor at the center pier was 

removed and placed in a U.S. Department of Transportation (USDOT)-approved 85-gallon drum 

for shipment off site as hazardous waste.   

 

Stone Filter Media and Elemental Mercury Removal  

 
Two zones (Zone 1 and Zone 2) were delineated inside the trickling filter, working from the 

outside of the trickling filter inward.  Stone from Zone 2 was delineated as the area outside a 5-ft 

radius of the center pedestal to the trickling filter wall.  Zone 1 included the inner 5-ft radius area 

around the pedestal.  Beginning on May 10, 2006, stone trickling filter media was gradually 

removed with a backhoe bucket, beginning in Zone 2.  Stone within Zone 1 of the trickling filter 

was hand-sorted when mercury vapor analyzer readings indicated the presence of mercury.  Each 

backhoe bucket load of stone was visually inspected and screened with a portable mercury vapor 

analyzer to ensure that it was not impacted.  Stone that did not have apparent mercury impact 

was loaded into lined roll-off containers (roll-off container Nos. 1-6) for characterization and 
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disposal as nonhazardous waste.  The roll-off containers were covered after completion of work 

each day to prevent rain and/or debris from collecting in the containers.  This stone was assumed 

to be not impacted and appropriate for nonhazardous disposal, pending laboratory analysis. 

 

During removal of the stone trickling filter media, visible elemental mercury on the stone, 

top/sides of the center pedestal and/or in pools on the concrete floor adjacent to the pedestal was 

recovered using a mercury HEPA vacuum.  A mercury amalgamation powder (MercSorb®), was 

applied to the trickling filter stone in cases when elemental mercury was not visible but readings 

on the portable mercury vapor analyzer indicated its presence.  Confirmation of effective 

removal was accomplished by screening with the portable mercury vapor analyzer and 

comparing to background.  Decontamination mixtures and stone and sludge/sediments impacted 

with mercury that couldn’t be effectively decontaminated were placed in USDOT-approved 55-

gallon drums for full waste characterization and off-site disposal/recycling as hazardous waste.  

An estimated 7 pounds of mercury was recovered with the vacuum during the TCRA.  This 

mercury was placed in a sealed container which was then containerized in the 85-gallon drum 

along with the mercury seal for off-site disposal/recycling as hazardous waste. 

 

On May 10 and 12, 2006, during removal of the stone trickling filter media, screening of some 

stone exhibited readings on the portable mercury vapor analyzer at concentrations significantly 

above background levels and above the action level.  Stone found to have visible mercury 

contamination that could not be removed with the vacuum was placed in USDOT-approved 55-

gallon drums.  Some stone that did not have visible mercury contamination yielded readings 

above background levels on the mercury vapor analyzer.  In an effort to allow some of the 

entrained mercury vapors trapped between the stones to disburse prior to placement in a roll-off 

container or drum, this stone was not immediately containerized.  After re-screening this stone 

with the portable mercury vapor analyzer, vapor levels had returned to near background and the 

stone was placed in roll-off container No. 7 only. 

 

Removal of the trickling filter stone media was completed on May 16, 2006.  Following removal 

of the stone filter material, the backhoe bucket was decontaminated by washing/scrubbing with 

MercSorb®.   
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Cleaning of Trickling Filter Tank and Trench/Underdrain System 

 

On May 16, 2006, following removal of the trickling filter stone media, the underdrain system 

was removed.  During this process, elemental mercury was vacuumed and removed.  The 

underdrain system was removed to expose the concrete bottom of the filter tank.  Clay tile, 

piping, steel, sludge, and sediment removed from the underdrain system was screened for 

mercury and containerized in USDOT-approved 55-gallon drums for off-site disposal/recycling 

as hazardous waste.  Concrete grates covering the trench were cleaned by scrubbing MercSorb®, 

followed by placement in roll-off container No. 8. 

 

Concrete Trickling Filter Tank Structure Cleaning/Demolition/Removal 
 

On May 17, 2006, the surfaces of the concrete trickling filter tank were cleaned by scrubbing 

with water and MercSorb®.  The concrete trickling filter tank structure was visually inspected 

prior to demolition to ensure that there was not visible evidence of elemental mercury.  Visible 

evidence of mercury was not identified.  As a result, the rotary arm base was removed and placed 

in the 85-gallon drum for off-site disposal/recycling.  The concrete pedestal pier was demolished 

first, followed by the main trickling filter tank and the wet wells attached to the trickling filter.  

Demolition of the trickling filter was completed on May 19, 2006.  Demolished concrete from 

the trickling filter tank and wet wells was placed in three roll-off containers (Nos. 8-10). 

 

Following demolition/removal of the trickling filter tank structure, the inflow and outflow pipes 

were screened with a mercury vapor analyzer.  Readings above background levels were not 

detected.  As a result, the pipes were plugged with concrete at the limits of the excavation. 
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3.3 Health and Safety 
 
The TCRA was conducted in accordance with the Site Health and Safety Plan (HASP), which 

was presented as Appendix B in the Work Plan (WESTON, 2006). 

 

A pre-entry health and safety briefing was conducted for on-site personnel prior to the removal 

activities.  On-site personnel reviewed that HASP and indicated their understanding, agreement 

to, and conformation to the information set forth in the HASP (and attachments) and discussed in 

the personnel health and safety briefing by signing the HASP approval/signoff form.  Daily 

health and safety briefings were conducted prior to the initiation of work activities. 

 

General site activities (such as mobilization and demobilization), removal of the stone filter 

material, demolition of the trickling filter tank, and confirmatory soil sampling were conducted 

in Level D or Level D Modified protection.  Level D protection included normal work clothes or 

coveralls, work gloves and/or surgical (e.g., Nitrile) gloves, steel-toed safety boots, safety 

glasses, and hard hat.  Level D Modified protection included chemical resistant clothing 

(Saranex-coated TyvekB), inner surgical gloves and outer chemical resistant gloves, steel-toed 

boots, chemical resistant over boots, and hard hat.  Decontamination of the trickling filter tank 

and other associated tasks that required entry into the exclusion zone or CRZ were conducted in 

Level C protection, which included a full-face air-purifying respirator with mercury vapor 

cartridges, chemical resistant clothing (Saranex-coated TyvekB), inner surgical gloves and outer 

chemical resistant gloves, steel-toed boots, chemical resistant over-boots, and hard hat. 

 

Personal air monitoring directed at the breathing zone and perimeter air monitoring was 

routinely conducted using a portable mercury vapor analyzer (Lumex® Model RA-915).  

WESTON conducted continuous air monitoring on the perimeter of the exclusion zone, while 

IMS personnel conducted continuous air monitoring inside the exclusion zone.  Upgrade in the 

level of health and safety protection or engineering controls was not required based on the results 

of the air monitoring program. 
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3.4 Confirmatory Soil Sampling and Laboratory Analysis 
 
The following paragraphs present a summary of the confirmatory soil sampling and laboratory 

analysis implemented during the TCRA.  A summary of the sampling and analytical program is 

presented on Table 3-2.  Confirmatory soil samples collected from beneath the trickling filter are 

illustrated on Figure 3-1.   

 

On May 18 and 19, 2006, after demolition of the trickling filter tank, four grab soil samples 

(WFF1-TCRA-SS-01; WFF1-TCRA-SS-02; WFF1-TCRA-SS-04; and WFF1-TCRA-TCLP-SS-

03) were collected from beneath the trickling filter’s concrete floor, trench/underdrain system, 

and southern wet well (Figure 3-1).  In addition, one duplicate sample (WFF1-TCRA-SS-02-D) 

was collected as a Quality Assurance/Quality Control (QA/QC) measure of field sampling 

procedures.  Sample WFF1-TCRA-SS-02-D was a duplicate of sample WFF1-TCRA-SS-02.  

The soil samples were collected directly from the ground and were placed into laboratory-

supplied sample containers, stored on ice in coolers at approximately 4 degrees Celsius (or less), 

and delivered by Federal Express to GPL Laboratories in Frederick, MD.  Chain-of-Custody 

(COC) forms (located in Appendix D) were completed and enclosed in the shipping packages. 

 

Samples WFF1-TCRA-SS-01; WFF1-TCRA-SS-02; WFF1-TCRA-SS-04; and WFF1-TCRA-

SS-02-D were analyzed for target analyte list (TAL) metals.  Sample WFF1-TCRA-TCLP-SS-03 

was analyzed for full toxicity characteristic leaching procedure (TCLP) analyses, including 

volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, 

herbicides, and metals, and reactive cyanide and reactive sulfide.  Analytical results of 

confirmatory soil samples are discussed in Section 4.0 and summarized in Table 4-1. 

3.5 Waste Handling, Transportation, and Disposal 
 
The following section present a summary of the waste handling, transportation, and disposal 

procedures implemented during the TCRA.  A summary of the sampling and analytical program 

is presented on Table 3-2.  A summary of the laboratory analytical results for waste samples is 

presented on Tables 3-3 and 3-4, and the laboratory reports are included in Appendix D. 
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Zone 1 and Zone 2 Stone Trickling Filter Media 

 

On May 17, 2006, one composite sample of trickling filter stone media was collected from roll-

off containers Nos. 1 through 6 (WFF1-TCRA-TCLP-R1-6) and one composite sample of 

trickling filter stone media was collected from roll-off container No. 7 (WFF1-TCRA-TCLP-

R7).  On May 19, 2006, one composite sample of trickling filter stone media was collected from 

55-gallon drum Nos. 1 through 5 (WFF1-TCRA-TCLP-DR1-5) and one composite sample of 

trickling filter stone media was collected from 55-gallon drum Nos. 6 through 8 (WFF1-TCRA-

TCLP-DR6-8).  The samples were collected directly from the stone and were placed into 

laboratory-supplied sample containers, stored on ice in coolers at approximately 4 degrees 

Celsius (or less), and delivered by Federal Express to GPL Laboratories in Frederick, MD.  COC 

forms (located in Appendix D) were completed and enclosed in the shipping packages. 

 

A summary of the sampling and analytical program is presented on Table 3-2.  The samples were 

analyzed for TCLP metals.  In addition, sample WFF1-TCRA-TCLP-DR6-8 was analyzed for 

total mercury for disposal requirements.  The analytical results of the samples were used to 

characterize and determine the most appropriate disposition of the Zone 1 and Zone 2 stone (i.e., 

disposal as nonhazardous waste).  TCLP analytical results of trickling filter stone samples were 

compared to the Maximum Concentration of Contaminants (MCCs), as listed in Table 1 of 40 

CFR, Subpart C, Part 261.24. 

 

A summary of the trickling filter stone analytical results is presented in Table 3-3, and the 

laboratory analytical reports are included in Appendix D.  TCLP metals were not detected in the 

trickling filter stone samples at concentrations equal to or exceeding their respective TCLP 

MCCs.  Total mercury was detected in sample WFF1-TCRA-TCLP-DR6-8 at 2,120 milligrams 

per kilogram (mg/kg). 

 

Since analytical results from the sample collected from trickling filter stone media in 55-gallon 

drum Nos. 1 through 5 showed nonhazardous characteristics, the contents of these drums were 

transferred to roll-off container No. 2.  Between May 30 and June 1, 2006, roll-off container 

Nos. 1 through 7 were transported to Accomack County North Landfill for disposal as 
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nonhazardous waste. The total tonnage of trickling filter stone media disposed as nonhazardous 

waste is estimated at approximately 64 tons. On July 17, 2006, 55-gallon drum Nos. 6-8 were 

transported to Envirite of PA for disposal/recycling as hazardous waste.  The total tonnage of 

trickling filter stone media disposed as hazardous waste was 1,916 pounds, including sludge 

material and decontamination fluid. The waste manifests and disposal documentation are 

included in Appendix E. 

 

Concrete Trickling Filter Tank Structure 

 

On May 17, 2006, six concrete chip samples were collected from the trickling filter side walls, 

pedestal, floor and southern wet well: 

 
 Sample WFF1-TCRA-TCLP-F1 – collected from the base/floor of the trickling filter 

tank, approximately 8 ft north-northwest of the pedestal. 
 Sample WFF1-TCRA-TCLP-F2 – collected from the base/floor of the trickling filter 

tank, approximately 8 ft north-northeast of pedestal. 
 Sample WFF1-TCRA-TCLP-W1 – collected from the midpoint of trickling filter tank 

wall, approximately 1-ft east of northern trickling filter wet well. 
 Sample WFF1-TCRA-TCLP-PED – collected from the southern vertical face of the 

pedestal. 
 Samples WFF1-TCRA-TCLP-T1 – collected from the western vertical face of the 

southern trench/underdrain system, capturing both original concrete pours. 
 Sample WFF1-TCRA-TCLP-WW1 – collected from the base of the southern trickling 

filter wet well. 
 
Concrete chip samples collected from the trickling filter are illustrated on Figure 3-1.   
 

A summary of the sampling and analytical program is presented on Table 3-2.   The samples 

were analyzed for TCLP metals.  The analytical results of the samples were used to characterize 

and determine the most appropriate disposition of the demolished concrete (i.e., disposal as non-

hazardous waste or reuse/recycling).  TCLP analytical results of the concrete chip samples were 

compared to the MCCs, as listed in Table 1 of 40 CFR, Subpart C, Part 261.24.  

 

A summary of the concrete chip analytical results is presented in Table 3-3 and the laboratory 

analytical reports are included in Appendix D.  TCLP metals were not detected in the concrete 

chip samples.  Therefore, the demolished concrete in roll-off containers Nos. 8 through 10 was 
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considered nonhazardous waste.  Between May 30 and June 1, 2006, roll-off container Nos. 8 

through 10 were transported to Accomack County North Landfill for disposal as nonhazardous 

waste. The total tonnage of demolished concrete disposed as nonhazardous waste is estimated at 

approximately 27.5 tons.   The disposal documentation is included in Appendix E. 

 

Mercury Seal/Recovered Elemental Mercury, Spent HEPA Vacuum Filters, PPE, and 

Miscellaneous Waste 

 

The mercury seal was removed intact and placed in a USDOT-approved, lined 85-gallon drum.  

Recovered elemental mercury was placed in sealed containers and containerized in the 85-gallon 

drum along with the mercury seal, spent HEPA vacuum filters, and the detached lock valve.  Due to 

the size and suspect integrity of the mercury seal, it could not be determined how much mercury 

remained inside the seal.  PPE and miscellaneous waste (other than the trickling filter tank materials) 

were containerized in three 55-gallon drums.  Recovered elemental mercury through vacuuming 

totaled approximately 7 to 8 pounds.  Some elemental mercury was observed to be mixed in the 

with filter sludges, however, this could not be quantified.  The sludge, including approximately 5 

pounds of spent MercSorb®, was containerized with stone in 55-gallon drum Nos. 6-8.  On July 

17, 2006, the 85-gallon drum containing the recovered elemental mercury, mercury seal, spent 

HEPA vacuum filters, and the detached lock valve, the three 55-gallon drums containing the PPE 

and miscellaneous waste, and 55-gallon drum Nos. 6-8 were transported to Envirite of PA as 

hazardous waste.  The contents of the 85-gallon drum (467 pounds) and 55-gallon drum Nos. 6-8 

(1,916 pounds) were recycled/disposed, while the three 55-gallon drums containing the PPE and 

miscellaneous waste (269 pounds) were disposed in a hazardous waste landfill.  The waste 

manifests and Certificate of Disposal documentation are included in Appendix E. 
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Sediment from Wet Well and Main Plant Outfall, and Water from Pump House 

 

Between May 17 and 18, 2006, one grab sediment sample (WFF1-TCRA-SD-01) was collected 

from the trickling filter’s southern wet well and one grab sediment sample (WFF1-TCRA-SD-

02) was collected from the confluence of the two intermittent streams located north of the Old 

WWTP buildings.  The samples were collected to determine waste type (hazardous vs. non-

hazardous) and other potential analyses needed for disposal/recycling facility approval.  In 

addition, the sample collected from the intermittent stream was collected to determine whether 

contaminants had been transported to the nearby wetlands and potentially to Little Mosquito 

Creek (via surface water and/or sediment).   

 

On May 18, 2006, an aqueous sample (WFF1-TCRA-TCLP-SW-01) was collected from the 

standing water located inside the cistern of the pump house building, in order to determine 

whether the standing water was hazardous and would require containerization for off-site 

disposal.  Although readings above background levels were not recorded on the portable mercury 

vapor analyzer in the vicinity of the pump house, the aqueous sample was collected to ensure 

that contaminants had not migrated to the pump house. 

 

A summary of the sampling and analytical program is presented on Table 3-2.  Sediment samples 

WFF1-TCRA-SD-01 and WFF1-TCRA-SD-02 were analyzed for TAL metals.  Aqueous sample 

WFF1-TCRA-TCLP-SW-01 was analyzed for full TCLP analyses, including VOCs, SVOCs, 

pesticides, herbicides, and metals, and corrosivity (pH), flash point, paint filter, reactive cyanide 

and reactive sulfide. 

 

For comparison purposes only, TAL metals (except mercury) results of sediment samples were 

compared to USEPA Region 9 Preliminary Remediation Goals (PRGs) for Residential Soils 

(Note: USEPA Region III has not established generic remedial goals for metals). Please refer to 

Section 4.0 – Results of Confirmatory Soil Samples for a discussion on the use of PRGs and the 

mercury remedial goal.  TCLP analytical results of the aqueous sample were compared to MCCs, 

as listed in Table 1 of 40 CFR, Subpart C, Part 261.24. 
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A summary of the sediment and aqueous sample analytical results is presented in Table 3-4 and 

the laboratory analytical reports are included in Appendix D.  Five TAL metals, including 

antimony, arsenic, iron, lead, and mercury, were detected in sediment sample WFF1-TCRA-SD-

01 at concentrations above their respective USEPA Region 9 PRGs.  Sediment within the 

trickling filter tank and wet well was placed into 55-gallon drum Nos. 6-8.  On July 17, 2006, 

these drums were transported to Envirite of PA for disposal/recycling.  The waste manifests and 

disposal documentation are included in Appendix E. 

 

One TAL metal (arsenic) was detected in sediment sample WFF1-TCRA-SD-02 at a 

concentration above its respective USEPA Region 9 PRGs.  However, available information 

indicates that the arsenic concentration is the result of natural conditions at WFF and not as a 

result of a release from the Old WWTP Site.  Please refer to Section 4.0 - Results of 

Confirmatory Soil Samples for a discussion of arsenic levels in on-site soils. 

 

TCLP VOCs, SVOCs, pesticides, herbicides or metals, and reactive cyanide or sulfide were not 

detected in the aqueous sample collected from the standing water inside the pump house.  In 

addition, results of the corrosivity (pH), flash point, and paint filter tests on the aqueous sample 

revealed the standing water inside the pump house was not hazardous waste. 

3.6 Site Restoration 
 

Site restoration included activities needed to return the site to pre-mobilization conditions.  

Following completion of the TCRA, the bottom of the trickling filter tank area was backfilled to 

ground surface with clean, off-site borrow material from C. Lee Davis, Inc.  On May 9, 2006, a 

sample was collected from the backfill material (WFF-TCRA-BKG) and analyzed for TAL list 

metals, target compound list (TCL) VOCs and SVOCs, and total petroleum hydrocarbons 

(TPHs).  Analytical results of the backfill sample are discussed in Section 4.0 and summarized in 

Table 4-1. 

 

The site was backfilled and brought to grade with certified and sampled non-impacted fill free of 

debris.  A geotextile liner fabric was placed in the excavation prior to backfilling to delineate 
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virgin soil from clean fill.  A 6-inch layer of top soil was placed and compacted on top of the 

backfill soil and on re-graded soil in the disturbed areas at the site.  Following the placement of 

the topsoil, seed, straw mulch, and nutrients were applied to disturbed areas in accordance with 

requirements of VDCR’s Virginia Erosion and Sedimentation Control Handbook (VDCR, 1992) 

and the project specifications (WESTON, 2006).  The entrance, access road, and cleared area 

were left to remain in order to facilitate additional investigations (e.g., completion of the SI) at 

the site. 

3.7 Work Plan Deviations 
 

TCRA activities were completed in general accordance with the Work Plan (WESTON, 2006).  

Necessary deviations from the Work Plan are summarized below: 

 
 A portable mercury vapor analyzer (Lumex® Model RA-915) was used to screen the 

trickling filter stone media prior to placement into each roll-off.  The Work Plan did not 
specify an action level for the screening process.  Consequently, an action level of 1,000 
nanograms per cubic meter (ng/m3) was determined in the field.  This action level was 
based on current toxicological information, Agency for Toxic Substances and Disease 
Registry (ATSDR) recommendations, and on the technical practicalities involved in 
cleanup of elemental (metallic) mercury releases and inorganic mercury in soils.  The 
action level coincides with the residential cleanup level in air of 1,000 ng/m3 and is based 
on the ATSDR document titled Suggested Action Levels for Indoor Mercury Vapors in 
Homes or Businesses with Indoor Gas Regulators (ATSDR, 2000). 

 
o On May 10, 2006, some of the trickling filter stone media located within Zone 2 

and approximately 5 ft from the immediate area of the mercury release that was 
screened with the portable mercury vapor analyzer revealed readings above the 
action level.  This stone was not immediately placed in a roll-off container or 
drum.  Instead, the stone was placed back in Zone 2 of the trickling filter in an 
attempt to allow the entrained mercury vapors to disburse prior to re-screening.  
Supplemental screening of the stone revealed continued readings above the action 
level.  This stone was placed in roll-off container No. 7 only. 

o On May 12, 2006, a similar situation occurred with the stone filter media located 
in Zone 1 of the trickling filter.  This stone was not immediately placed in a roll-
off or drum.  Instead, the stone was mixed by the backhoe and spread out in 
trickling filter Zone 2 in an attempt to allow the entrained mercury vapors to 
disburse prior to re-screening.  Supplemental screening of the stone revealed 
continued readings above the action level.  This stone was placed in roll-off 
container No. 7 only. 
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 Sediment sample WFF1-TCRA-SD-02 was collected from the confluence of the two 
intermittent streams located north of the Old WWTP buildings.  In the Work Plan, this 
sample was proposed to be collected from the main plant outfall.  Although WESTON 
and USACE personnel conducted a search for the main plant outfall, it could not be 
located.  Also, after a review of the piping layout, it was reasoned that a more likely 
location for potential impact would be the overflow line that would have remained open 
while the mercury was released after the plant shut down.  The outfall of this line could 
not be located for certain, but was field measured based on the available site plans.  
Based on site observations, such as topography, the sediment sample was collected from 
the confluence of the two intermittent streams, as this location was assumed to be 
downgradient of the overflow line outfall. 

 
 The locations of the pipe ends leading into and out of the trickling filter were not 

recorded using a global positioning system unit, as indicated in the Work Plan.  It is noted 
that the remaining pipe at both ends is relatively short, and easily located based on remaining 
site structures. 
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4.0 RESULTS OF CONFIRMATORY SOIL SAMPLING 
 

Five grab soil samples (WFF1-TCRA-SS-01; WFF1-TCRA-SS-02/WFF1-TCRA-SS-02-D; 

WFF1-TCRA-SS-04; and WFF1-TCRA-TCLP-SS-03), including one duplicate, were collected 

from beneath the trickling filter’s concrete floor, trench/underdrain system, and southern wet 

well (Figure 3-1).  The TAL metals analytical results of the soil samples were used to confirm 

that soils beneath the trickling filter tank did not contain contaminant concentrations in excess of 

the established action levels.  The TCLP analytical results of the soil samples were used to 

determine waste type (hazardous vs. nonhazardous) and other analyses potentially needed for 

disposal/recycling facility approval. 

 

TCLP analytical results of confirmatory soil samples were compared to the MCCs, as listed in 

Table 1 of 40 CFR, Subpart C, Part 261.24.  TAL metals (except mercury) analytical results of 

confirmatory soil samples were compared to USEPA Region 9 PRGs for Residential Soils.  

USEPA Region III has not established a generic remedial goal for Mercury; therefore USEPA 

Region 9 PRGs are generic risk-based concentrations used as guidelines when assessing 

contaminated sites (USEPA, 2004). For total mercury soil analytical results, a remedial goal of 

20 mg/kg was used instead of the applicable USEPA Region 9 PRG of 23 mg/kg.  This remedial 

goal was in accordance with the site-specific risk-based concentration established for the soil 

clean-up goal in the model project, as outlined in the Work Plan (WESTON, 2006).  According 

to the model project, the remedial goal is based on the Kansas Department of Health and 

Environment document titled Mercury Contamination Remediation at Gas Pipeline Sites - SOW 

- October 1999 that reported this action level for residential soil deeper than 12 inches below 

ground surface.  The action level was also based on the EPA risk-based PRG calculation for a 

future child resident (Baker, 2003; Baker, 2004). 

 

A summary of the confirmatory soil sample analytical results is presented in Table 4-1 and the 

laboratory analytical reports are included in Appendix D.  Concentrations of total mercury in the 

confirmatory soil samples ranged from 0.033 mg/kg to 1.3 mg/kg.  The mercury concentrations 

did not meet or exceed the established mercury action level of 20 mg/kg.  Except for arsenic, 
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other TAL metals were detected at concentrations below their respective USEPA Region 9 

PRGs.  Arsenic concentrations in the confirmatory soil samples ranged from 1.7 mg/kg to 2.6 

mg/kg.  Arsenic was detected in each confirmatory soil sample at a concentration exceeding the 

USEPA Region 9 PRG of 0.39 mg/kg.  However, available information indicates that the arsenic 

concentrations are the result of natural conditions at WFF.  This conclusion is based on Tetra 

Tech NUS, Inc.’s May 2004 Background Soil and Groundwater Investigation Report for the 

Main Base, NASA Wallops Flight Facility, Wallops Island, Virginia.  According to this report, 

the Molena series soils that underlie the Old WWTP Site contain arsenic at concentrations 

ranging from 0.78 mg/kg to 14.2 mg/kg (Molena surface soils) and from 1.1 mg/kg to 5.3 mg/kg 

(Molena subsurface soils) (Tetra Tech NUS, 2004). 

 

TCLP metals, SVOCs, pesticides or herbicides, or reactive cyanide or reactive sulfide were not 

detected in confirmatory soil sample WFF1-TCRA-TCLP-SS-03.  One TCLP VOC 

(tetrachloroethylene [PCE]) was detected at 100 micrograms per liter (ug/L) in sample WFF1-

TCRA-TCLP-SS-03.  However, this concentration does not exceed PCE’s respective TCLP 

MCC of 700 ug/L. 

 

A summary of the analytical results for the backfill material sample (WFF-TCRA-BKG) is 

presented in Table 4-1, and the laboratory analytical reports are included in Appendix D.  TCL 

VOCs or SVOCs were not detected in the sample, and TAL metals were not detected at 

concentrations above their respective USEPA Region 9 PRGs.  In addition, TPH Gasoline Range 

Organic (GSO) compounds were not detected, but TPH Diesel Range Organic (DRO) 

compounds were detected in the sample at 6.6 mg/kg.  However, this value does not exceed the 

Virginia Department of Environmental Quality’s (VDEQ) maximum TPH concentration (50 

mg/kg) required for non-impacted clean fill (VDEQ, 2001). 
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Table 3-1

Timeline of Major Events for Time Critical Removal Action
Old Wastewater Treatment Plant Site

Wallops Flight Facility, Accomack County, Virginia

Date Event
May 8, 2006 Conducted site preparation activities, which included mobilizing equipment, material, and personnel.  Installed silt 

fence and initiated construction of gravel access road, equipment lay-down areas, and vehicle and equipment 
shakedown (decontamination) pad.

May 9, 2006 Completed construction of gravel access road.  Delineated work zones, including the exclusion zone and 
contamination-reduction zone, which included a decontamination area for personnel.  Disassembled the trickling 
filter's rotary distributor mechanism and removed sediment/soil from distribution arms.  Collected a soil sample from 
potential back-fill material and shipped to laboratory for analysis.

May 10, 2006 Began to remove trickling filter stone media from Zone 2.  Two roll-off containers (Nos. 1 and 2) were delivered to the 
site and each filled with approximately 15 tons of stone filter media from trickling filter Zone 2.

May 11, 2006 Continued to remove trickling filter stone media from Zone 2.  Three roll-off containers (Nos. 3, 4, and 5) were 
delivered to the site and each filled with approximately 15 tons of stone filter media from trickling filter Zone 2.  The 
total amount of stone filter material removed for the day was approximately 45 tons.   The total removed to-date was 
approximately 75 tons.

May 12, 2006 Completed removal of trickling filter stone media from Zone 2.  Began to remove trickling filter stone media from 
Zone 1.  Three roll-off containers (Nos. 6, 7, and 8) were delivered to the site.  Roll-off container No. 6 was filled with 
approximately 15 tons of stone filter media from trickling filter Zone 2.  The total amount of stone filter material 
removed for the day was approximately 20 tons.   The total removed to-date was approximately 95 tons.

May 15, 2006 Continued removal of trickling filter stone media from Zone 1.  The remaining exposed stone filter media from 
trickling filter Zone 2 was placed in roll-off container No. 7, the total volume of which was estimated at 20 tons.  
Approximately 1.5 55-gallon drums were filled with stone and sludge from trickling filter Zone 1.  The observed 
elemental mercury was vacuumed and containerized before placement in an 85-gallon drum.

May 16, 2006 The remaining stone filter media from trickling filter Zone 1 was hand sorted and placed in roll-off container No. 7 or 
in 55-gallon drums.  The stone and sediment/sludge within the trickling filter trench was placed in 55-gallon drums.  
Visible mercury was vacuumed and containerized in sealed jars.  Concrete grates covering the trickling filter trench 
were cleaned prior to placement in roll-off container No. 8.  The total volume in roll-off container No. 7 is estimated at 
20-25 tons.  Approximately 3.5 55-gallon drums were filled with stone and sludge from trickling filter Zone 1.  Total 
elemental mercury containerized is estimated at 5 to 7 pounds.

May 17, 2006 Completed cleaning of interior surface areas of the trickling filter tank.  Collected a sediment sample from the trickling 
filter's southern wet well; the remaining sediment material in the wet well was then removed.  Concrete chip samples 
of the trickling filter were collected from 6 locations.  Collected composite samples of trickling filter stone media that 
had been placed in roll-off containers.  The pedestal arm of the trickling filter was detached from the pier; the pier was 
then demolished.  Began demolition of the concrete trickling filter tank.

May 18, 2006 Continued demolition of the concrete trickling filter tank.  Collected four confirmatory soil samples from beneath the 
tickling filter tank.  Collected an aqueous (water) sample from inside the Pump House, and collected a sediment 
sample from a nearby intermittent stream/stormwater drainage ditch.

May 19, 2006 Completed demolition of concrete trickling filter tank.  Collected a soil sample from beneath the trickling filter's 
southern wet well.  The floor opening in the pump house was covered with plywood, and fencing was placed over the 
door frame to prevent access to the Pump House.  The trickling filter tank excavation was covered with filter fabric 
and polyethylene sheeting.  Collected a composite sample from 55-gallon drum Nos. 1 through 5 containing trickling 
filter stone media.  The final estimate of liquid elemental mercury collected is 7 pounds.  Estimated concrete removed 
is 25 tons.  Estimate of total trickling filter stone media removed and placed in roll-off containers is 120 tons.  The 
trickling filter’s pedestal arm, containerized liquid mercury, and polyethylene sheeting used during removal of the 
pedestal arm were placed in an 85-gallon drum.

May 30 through June 1, 2006 Trickling filter stone media from 55-gallon drums Nos. 1 through 5 was placed in roll-off container No. 2, as 
analytical results from samples collected on May 19, 2006 showed non-hazardous characteristics.  Transported roll-off 
container Nos. 1 through 10 to Accomack County North Landfill, located in Atlantic, Virginia.  Completed site 
restoration activities.

June 9, 2006 Collected a second composite sample from 55-gallon drum Nos. 6 through 8 containing trickling filter stone media, as 
original sample collected was unusable.

July 17, 2006 Transported mercury-contaminated hazardous waste (3 55-gallon drums containing trickling filter stone material 
[drum Nos. 6-8]; one 85-gallon drum containing elemental mercury from vacuuming, the rotary distributor's mercury 
seal chamber, the pedestal arm, and the valve; and 2 55-gallon drums containing PPE) to Envirite of Pennsylvania 
(PA), located in York, PA.

PPE = personal protective equipment
Zone 1 = the area inside a 5-foot radius around the pedestal.
Zone 2 = the area between Zone 1 and the trickling filter tank wall.
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Table 3-2

Summary of Sampling and Analytical Program for
Time Critical Removal Action

Old Wastewater Treatment Plant Site
Wallops Flight Facility, Accomack County, Virginia

SAMPLE ID LOCATION DESCRIPTION MATRIX
DATE 

COLLECTED ANALYSES
WFF-TCRA-BKG Backfill material Sand 5/9/2006 TAL Metals, TPH, and TCL VOCs and SVOCs
WFF1-TCRA-SD-01 Southern trickling filter wet well Sediment 5/17/2006 TAL Metals
WFF1-TCRA-TCLP-F1 Base/floor of trickling filter tank, approximately 8 feet north-

northwest of pedestal
Concrete 5/17/2006 TCLP Metals

WFF1-TCRA-TCLP-F2 Base/floor of trickling filter tank, approximately 8 feet north-
northeast of pedestal

Concrete 5/17/2006 TCLP Metals

WFF1-TCRA-TCLP-W1 Midpoint of trickling filter tank wall, approximately 1-foot east of 
northern trickling filter wet well

Concrete 5/17/2006 TCLP Metals

WFF1-TCRA-TCLP-PED Southern vertical face of pedestal Concrete 5/17/2006 TCLP Metals
WFF1-TCRA-TCLP-T1 Western vertical face of southern trench/underdrain system, 

capturing both pours 
Concrete 5/17/2006 TCLP Metals

WFF1-TCRA-TCLP-WW1 Base of southern trickling filter wet well Concrete 5/17/2006 TCLP Metals
WFF1-TCRA-TCLP-R1-6 Composite of roll-off containers Nos. 1 through 6 Stone 5/17/2006 TCLP Metals
WFF1-TCRA-TCLP-R7 Roll-off  container No. 7 Stone 5/17/2006 TCLP Metals
WFF1-TCRA-TCLP-SW-01 Pump House, just inside door, on right Aqueous 5/18/2006 Full TCLP Analyses, Corrosivity (pH), FP, Paint 

Filter, Reactive Cyanide, and Reactive Sulfide
WFF1-TCRA-SD-02 Confluence of two dry intermittent stream beds, located north of 

trickling filter tank.
Sediment 5/18/2006 TAL Metals

WFF1-TCRA-SS-01 Beneath trickling filter trench/underdrain system, approximately 3 
feet north of pedestal

Soil 5/18/2006 TAL Metals

WFF1-TCRA-SS-02 Beneath base of trickling filter tank, approximately 7 feet northeast 
of pedestal

Soil 5/18/2006 TAL Metals

WFF1-TCRA-SS-02-D Duplicate sample of WFF1-TCRA-SS-02 Soil 5/18/2006 TAL Metals
WFF1-TCRA-SS-04 Beneath base of trickling filter tank, approximately 9 feet west-

southwest of pedestal
Soil 5/18/2006 TAL Metals

WFF1-TCRA-TCLP-SS-03 Beneath base of southern trickling filter wet well Soil 5/19/2006 Full TCLP Analyses, Reactive Cyanide, and 
Reactive Sulfide

WFF1-TCRA-TCLP-DR1-5 Composite of 55-gallon drum Nos. 1 though 5 Stone 5/19/2006 TCLP Metals
WFF1-TCRA-TCLP-DR6-8 Composite of 55-gallon drum Nos. 6 though 8 Stone 6/9/2006 TCLP Mercury and Total Mercury

FP = Flash Point
Full TCLP Analyses = volatile organic compounds, semivolatile organic compounds, pesticides, herbicides, and metals
SVOC = Semivolatile Organic Compound
TAL = Target Analyte List
TCL = Target Compound List
TCLP = Toxicity Characteric Leaching Procedure
TPH = Total Petroleum Hydrocarbon
VOC = Volatile Organic Compound
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Table 3-3

Laboratory Analytical Results for Trickling Filter Stone and Concrete Samples
Old Wastewater Treatment Plant Site Time Critical Removal Action

Wallops Flight Facility, Accomack County, Virginia

ANALYTE TCLP MCC

TCLP Metals (ug/L)
Arsenic 5,000 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U --
Barium 100,000 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U --
Cadmium 1,000 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U 60 U --
Chromium 5,000 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U --
Lead 5,000 100 U 100 U 100 U 100 U 100 U 100 U 100 U 208 1,230 --
Mercury 200 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 21.3 45.7
Selenium 1,000 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U --
Silver 5,000 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U --

Total Hg (mg/kg) Hg Remedial 
Goal^

Mercury 20 -- -- -- -- -- -- -- -- -- 2,120 D

Notes:
When a sample concentration exceeds a remedial goal/benchmark, the concentration is highlighted with that remedial goal's/benchmark's color.

Hg = mercury
mg/kg = milligram per kilogram (equivalent to parts per million [ppm])
TCLP = Toxicity Characteristic Leaching Procedure
TCLP MCC = Toxicity Characteristic Leaching Procedure, Maximum Concentration of Contaminant, as listed in Table 1 of 40 CFR, Part 261.24.
µg/L = micrograms per liter (equivalent to parts per billion [ppb])
-- = indicates the compound/metal was not analyzed 

Data qualifiers:
D = Indicates that the analyte was reported from a diluted analysis.
U = indicates the substance was analyzed for, but not detected.  The associated numerical value is the reporting limit.

^ = total mercury analytical results were compared to a remedial goal of 20 mg/kg, in accordance with the site-specific risk-based concentration established for the soil clean-up goal in the model 
project.

Concrete

WFF1-TCRA-
TCLP-T1

WFF1-TCRA-
TCLP-WW1

WFF1-TCRA-
TCLP-F1

WFF1-TCRA-
TCLP-F2

WFF1-TCRA-
TCLP-W1

WFF1-TCRA-
TCLP-PED

WFF1-TCRA-
TCLP-DR6-8

Stone

WFF1-TCRA-
TCLP-R1-6

WFF1-TCRA-
TCLP-R7

WFF1-TCRA-
TCLP-DR1-5
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Table 3-4

Laboratory Analytical Results for Sediment and Water Samples
Old Wastewater Treatment Plant Site Time Critical Removal Action

Wallops Flight Facility, Accomack County, Virginia

ANALYTE

Aluminum 2,750 D 3,730 -- NA NA*
Antimony 75.5 ND 0.71 JN -- 31 NA*
Arsenic 12.7 2.7 -- 0.39 NA*
Barium 569 D 14.1 -- 5,400 NA*
Beryllium 0.17 J 0.16 J -- 150 NA*
Cadmium 1.9 JD 0.57 U -- 37 NA*
Calcium 5,380 * 191 * -- NA NA*
Chromium 56.4 D 4.6 -- 210 NA*
Cobalt 5.5 D 0.80 -- 900 NA*
Copper 68.9 D 1.3 -- 3,100 NA*
Iron 77,900 D 3,200 -- 23,000 NA*
Lead 2,350 D 5.5 -- 400 NA*
Magnesium 993 N*D 277 N* -- NA NA*
Manganese 447 ND 45.6 N -- 1,800 NA*
Mercury 147 ND 0.019 JN -- 20^ NA*
Nickel 17.4 2.1 -- 1,600 NA*
Potassium 779 N 154 N -- NA NA*
Selenium 2.6 JD 1.9 U -- 390 NA*
Silver 8.2 0.47 U -- 390 NA*
Sodium 142 JD 83.8 J -- NA NA*
Thallium 16.6 UD 2.8 U -- 5.2 NA*
Vanadium 30.6 D 6.8 -- 78 NA*
Zinc 1,220 ND 10.6 N -- 2,300 NA*

Arsenic -- -- 200 U NA* 5,000
Barium -- -- 1000 U NA* 100,000
Cadmium -- -- 60 U NA* 1,000
Chromium -- -- 50 U NA* 5,000
Lead -- -- 100 U NA* 5,000
Mercury -- -- 2 U NA* 200
Selenium -- -- 200 U NA* 1,000
Silver -- -- 50 U NA* 5,000

Pyridine -- -- 50 U NA* 5,000
1,4-Dichlorobenzene -- -- 50 U NA* 7,500
2-Methylphenol -- -- 50 U NA* 200,000
3&4-Methylphenol -- -- 50 U NA* 200,000
Hexachloroethane -- -- 50 U NA* 3,000
Nitrobenzene -- -- 50 U NA* 2,000
Hexachlorobutadiene -- -- 50 U NA* 500
2,4,5-Trichlorophenol -- -- 50 U NA* 400,000
2,4,6-Trichlorophenol -- -- 50 U NA* 2,000
2,4-Dinitrotoluene -- -- 50 U NA* 130
Hexachloroethane -- -- 50 U NA* 130
Pentachlorophenol -- -- 100 U NA* 100,000

Vinyl chloride -- -- 100 U NA* 200
1,1-Dichloroethene -- -- 100 U NA* 700
2-Butanone (MEK) -- -- 100 U NA* 200,000
Chloroform -- -- 100 U NA* 6,000
Carbon tetrachloride -- -- 100 U NA* 500
Benzene -- -- 100 U NA* 500
1,4-Dichlorobenzene -- -- 100 U NA* 7,500
1,2-Dichloroethane -- -- 100 U NA* 500
Trichloroethene -- -- 100 U NA* 500
Tetrachloroethene -- -- 100 U NA* 700
Chlorobenzene -- -- 100 U NA* 100,000

TCLP MCC

TAL Metals (mg/kg)

WFFI-TCRA-
TCLP-SW-01

WFFI-TCRA-   
SD-01

WFFI-TCRA- 
SD-02

EPA PRGs/Hg 
Remedial Goal^

TCLP Metals (ug/L)

TCLP SVOCs (ug/L)

TCLP VOCs (ug/L)

K:\COE 03886\Wallops Removal\After Action Report\Draft\Tables\Tbls 3-1_3-4 1



Table 3-4

Laboratory Analytical Results for Sediment and Water Samples
Old Wastewater Treatment Plant Site Time Critical Removal Action

Wallops Flight Facility, Accomack County, Virginia

ANALYTE TCLP MCCWFFI-TCRA-
TCLP-SW-01

WFFI-TCRA-   
SD-01

WFFI-TCRA- 
SD-02

EPA PRGs/Hg 
Remedial Goal^

gamma-BHC (Lindane) -- -- 0.25 U NA* 400
Endrin -- -- 0.25 U NA* 20
Heptachlor -- -- 0.25 U NA* 8
Heptachlor epoxide -- -- 0.25 U NA* 8
Methoxychlor -- -- 0.25 U NA* 10,000
Toxaphene -- -- 5.0 U NA* 500
Chlordane -- -- 5.0 U NA* 30

2,4-D -- -- 5.0 U NA* 10,000
Silvex -- -- 5.0 U NA* 1,000

Reactive Cyanide (mg/L) -- -- 0.030 U NA* 500
Reactive Sulfide (mg/L) -- -- 10 U NA* 11,000
Flash Point (degrees Celsius) -- -- 100 U NA* <60
Corrosivity as pH -- -- 5.8 NA* < 2 or > 12.5
% Free Liquid -- -- 100 NA* NA*

Notes:

EPA PRGs = U.S. Environmental Protection Agency Region 9 Preliminary Remediation Goals for Residential Soil.
mg/kg = milligrams per kilogram (equivalent to parts per million [ppm])
mg/L = milligrams per liter (equivalent to parts per million [ppm])
NA = not available.

SVOC = semivolatile organic compound
TAL = target analyte list
TCLP = Toxicity Characteristic Leaching Procedure

TPH = Total Petroleum Hydrocarbon (DRO = diesel range organics; GRO = gasoline range organics)
µg/kg = micrograms per kilogram (equivalent to parts per billion [ppb])
µg/L = micrograms per liter (equivalent to parts per billion [ppb])
VOC = volatile organic compound
-- = indicates the compound/metal was not analyzed 

Data qualifiers:
D = indicates the analyte was reported from a diluted analysis.
J = indicates the substance was detected at an estimated concentration less than the reporting limit.
N = indicates that the spike sample recovery not within control limits.
U = indicates the substance was analyzed for, but not detected.  The associated numerical value is the reporting limit.
* = indicates the duplicate analysis was not within control limits.

TCLP MCC = Toxicity Characteristic Leaching Procedure, Maximum Concentration of Contaminant, as listed in Table 1 of 40 CFR, Part 
261.24 - Toxicity Characteristic.

^ = total mercury analytical results were compared to a remedial goal of 20 mg/kg, in accordance with the site-specific risk-based 
concentration established for the soil clean-up goal in the model project.

NA* = not applicable.  TCLP MCCs are compared to TCLP analytical results only.  EPA PRGs are compared to  TCL organics and TAL 
metals only.

TCLP Pesticides (ug/L)

TCLP Herbicides (ug/L)

Other

When a sample concentration exceeds a remedial goal/benchmark, the concentration is highlighted with that remedial goal's/benchmark's 
color.
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Table 4-1

Laboratory Analytical Results for Confirmatory Soil Samples
Old Wastewater Treatment Plant Site Time Critical Removal Action

Wallops Flight Facility, Accomack County, Virginia

ANALYTE

Aluminum 2,010 5,490 2,710 2,930 -- 3,520 NA NA*
Antimony 1.6 UN 0.49 JN 0.62 JN 0.45 JN -- 0.59 JN 31 NA*
Arsenic 1.6 U 2.4 2.6 1.7 -- 2.5 0.39 NA*
Barium 3.5 18.5 8.1 8.6 -- 8.9 5,400 NA*
Beryllium 0.047 J 0.20 E 0.11 0.11 JE -- 0.14 JE 150 NA*
Cadmium 0.030 J 0.54 U 0.52 U 0.48 U -- 0.51 U 37 NA*
Calcium 89.0 14,600 250 468 -- 775 NA NA*
Chromium 2.5 N 5.8 2.3 2.7 -- 3.5 210 NA*
Cobalt 0.30 J 1.1 0.33 J 0.49 -- 0.55 900 NA*
Copper 0.42 J 5.0 0.28 J 0.33 J -- 0.54 J 3,100 NA*
Iron 921 3,800 1,610 1,670 -- 1,880 23,000 NA*
Lead 0.80 5.4 1.3 1.2 -- 1.9 400 NA*
Magnesium 154 950 NE 107 NE 144 NE -- 172 NE NA NA*
Manganese 6.4 52.5 * 7.3 * 28.2 * -- 18.9 * 1,800 NA*
Mercury 0.031 U 1.3 0.033 0.053 -- 0.14 20^ NA*
Nickel 1.3 2.7 0.72 J 0.88 -- 0.99 1,600 NA*
Potassium 112 191 NE 94.5 NE 118 NE -- 127 NE NA NA*
Selenium 1.6 U 0.30 J 1.7 U 1.6 U -- 0.20 J 390 NA*
Silver 0.39 U 0.45 U 0.43 U 0.4 U -- 0.42 U 390 NA*
Sodium 54.3 J 78.7 J 85.3 J 72.7 J -- 85.1 J NA NA*
Thallium 2.4 U 2.7 U 2.6 U 2.4 U -- 2.5 U 5.2 NA*
Vanadium 2.0 7.2 N 3.6 N 4.0 N -- 4.5 N 78 NA*
Zinc 4.1 10.6 2.6 2.8 -- 3.5 2,300 NA*

Arsenic -- -- -- -- 200 U -- NA* 5,000
Barium -- -- -- -- 1,000 U -- NA* 100,000
Cadmium -- -- -- -- 60 U -- NA* 1,000
Chromium -- -- -- -- 50 U -- NA* 5,000
Lead -- -- -- -- 100 U -- NA* 5,000
Mercury -- -- -- -- 2 U -- NA* 200
Selenium -- -- -- -- 200 U -- NA* 1,000
Silver -- -- -- -- 50 U -- NA* 5,000

TPH-DRO 6.6 -- -- -- -- -- NA* NA*
TPH-GRO 0.110 U -- -- -- -- -- NA* NA*

1,1- Biphenyl 350 U -- -- -- -- -- 3.0E+03 NA*
2,2-Oxybis(1-Chloropropane) 350 U -- -- -- -- -- NA NA*
2,4,5-Trichlorophenol 350 U -- -- -- -- -- 6.1E+03 NA*
2,4,6-Trichlorophenol 350 U -- -- -- -- -- 6.1E+00 NA*
2,4-Dichlorophenol 350 U -- -- -- -- -- 1.8E+02 NA*
2,4-Dimethylphenol 350 U -- -- -- -- -- 1.2E+03 NA*
2,4-Dinitrophenol 710 U -- -- -- -- -- 1.2E+02 NA*
2,4-Dinitrotoluene 350 U -- -- -- -- -- 1.2E+02 NA*
2,6-Dinitrotoluene 350 U -- -- -- -- -- 6.1E+01 NA*
2-Chloronaphthalene 350 U -- -- -- -- -- NA NA*
2-Chlorophenol 350 U -- -- -- -- -- 6.3E+01 NA*
2-Methylnaphthalene 350 U -- -- -- -- -- NA NA*
2-Nitroaniline 350 U -- -- -- -- -- 1.8E+02 NA*
2-Nitrophenol 350 U -- -- -- -- -- NA NA*
2-methylphenol 350 U -- -- -- -- -- 3.1E+03 NA*
3,3-Dichlorobenzidine 710 U -- -- -- -- -- 1.1E+00 NA*
3-Nitroaniline 350 U -- -- -- -- -- 1.8E+01 NA*
4,6-dinitro-2-methyl phenol 710 U -- -- -- -- -- NA NA*

TCLP Metals (ug/L)

TCL SVOCs (ug/kg)

TPH (mg/kg)

WFFI-TCRA-
TCLP-SS-03 TCLP MCC

TAL Metals (mg/kg)

WFFI-TCRA- 
SS-02

WFFI-TCRA- 
SS-02-D

WFFI-TCRA- 
SS-04

WFF-TCRA-
BKG

WFFI-TCRA- 
SS-01

EPA PRGs/Hg 
Remedial Goal^
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Table 4-1

Laboratory Analytical Results for Confirmatory Soil Samples
Old Wastewater Treatment Plant Site Time Critical Removal Action

Wallops Flight Facility, Accomack County, Virginia

ANALYTE
WFFI-TCRA-
TCLP-SS-03 TCLP MCCWFFI-TCRA- 

SS-02
WFFI-TCRA- 

SS-02-D
WFFI-TCRA- 

SS-04
WFF-TCRA-

BKG
WFFI-TCRA- 

SS-01
EPA PRGs/Hg 

Remedial Goal^

4-Bromophenyl-phenylether 350 U -- -- -- -- -- NA NA*
4-Chloroaniline 350 U -- -- -- -- -- 2.4E+05 NA*
4-Chlorophenyl Phenyl Ether 350 U -- -- -- -- -- NA NA*
4-Nitroaniline 350 U -- -- -- -- -- 2.3E+01 NA*
4-Nitrophenol 710 U -- -- -- -- -- NA NA*
4-chloro-3-methylphenol 350 U -- -- -- -- -- NA NA*
4-methylphenol 350 U -- -- -- -- -- 3.1E+06 NA*
Acenaphthene 350 U -- -- -- -- -- 3.7E+06 NA*
Acenaphthylene 350 U -- -- -- -- -- NA NA*
Acetophenone 350 U -- -- -- -- -- NA NA*
Anthracene 350 U -- -- -- -- -- 2.2E+07 NA*
Atrazine 350 U -- -- -- -- -- 2.2E+03 NA*
Benzaldehyde 350 U -- -- -- -- -- 6.1E+06 NA*
Benzo(a)anthracene 350 U -- -- -- -- -- 6.2E+02 NA*
Benzo(a)pyrene 350 U -- -- -- -- -- 6.2E+01 NA*
Benzo(b)fluoranthene 350 U -- -- -- -- -- 6.2E+02 NA*
Benzo(g,h,i)perylene 350 U -- -- -- -- -- NA NA*
Benzo(k)fluoranthene 350 U -- -- -- -- -- 6.2E+03 NA*
Benzyl Butyl Phthalate 350 U -- -- -- -- -- 1.2E+07 NA*
Caprolactam 350 U -- -- -- -- -- 3.1E+07 NA*
Carbazole 350 U -- -- -- -- -- 2.4E+04 NA*
Chrysene 350 U -- -- -- -- -- 6.2E+04 NA*
Dibenz(a,h)Anthracene 350 U -- -- -- -- -- 6.2E+01 NA*
Dibenzofuran 350 U -- -- -- -- -- 1.5E+05 NA*
Diethyl Phthalate 350 U -- -- -- -- -- 4.9E+07 NA*
Dimethyl Phthalate 350 U -- -- -- -- -- 1.0E+08 NA*
Fluoranthene 350 U -- -- -- -- -- 2.3E+06 NA*
Fluorene 350 U -- -- -- -- -- 2.7E+06 NA*
Hexachlorobenzene 350 U -- -- -- -- -- 3.0E+02 NA*
Hexachlorobutadiene 350 U -- -- -- -- -- 6.2E+03 NA*
Hexachlorocyclopentadiene 350 U -- -- -- -- -- 3.7E+05 NA*
Hexachloroethane 350 U -- -- -- -- -- 3.5E+04 NA*
Indeno(1,2,3-c,d)Pyrene 350 U -- -- -- -- -- 6.2E+02 NA*
Isophorone 350 U -- -- -- -- -- 5.1E+05 NA*
Naphthalene 350 U -- -- -- -- -- 5.6E+04 NA*
Nitrobenzene 350 U -- -- -- -- -- 2.0E+04 NA*
Pentachlorophenol 710 U -- -- -- -- -- 3.0E+03 NA*
Phenanthrene 350 U -- -- -- -- -- NA NA*
Phenol 350 U -- -- -- -- -- 1.8E+07 NA*
Pyrene 350 U -- -- -- -- -- 2.3E+06 NA*
bis(2-chloroethoxyl) methane 350 U -- -- -- -- -- NA NA*
bis(2-chloroethyl) ether 350 U -- -- -- -- -- 2.2E+02 NA*
bis(2-ethylhexyl) phthalate 350 U -- -- -- -- -- 3.5E+04 NA*
di-n-Butyl Phthalate 350 U -- -- -- -- -- NA NA*
di-n-Octyl Phthalate 350 U -- -- -- -- -- 2.4E+06 NA*
n-Nitrosodi-n-Propylamine 350 U -- -- -- -- -- NA NA*
n-Nitrosodiphenylamine 350 U -- -- -- -- -- NA NA*

Pyridine -- -- -- -- 50 U -- NA* 5,000
1,4-Dichlorobenzene -- -- -- -- 50 U -- NA* 7,500
2-Methylphenol -- -- -- -- 50 U -- NA* 200,000
3&4-Methylphenol -- -- -- -- 50 U -- NA* 200,000
Hexachloroethane -- -- -- -- 50 U -- NA* 3,000
Nitrobenzene -- -- -- -- 50 U -- NA* 2,000
Hexachlorobutadiene -- -- -- -- 50 U -- NA* 500
2,4,5-Trichlorophenol -- -- -- -- 50 U -- NA* 400,000
2,4,6-Trichlorophenol -- -- -- -- 50 U -- NA* 2,000
2,4-Dinitrotoluene -- -- -- -- 50 U -- NA* 130
Hexachloroethane -- -- -- -- 50 U -- NA* 130
Pentachlorophenol -- -- -- -- 100 U -- NA* 100,000

TCL SVOCs (ug/kg) (concluded)

TCLP SVOCs (ug/L)
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Table 4-1

Laboratory Analytical Results for Confirmatory Soil Samples
Old Wastewater Treatment Plant Site Time Critical Removal Action

Wallops Flight Facility, Accomack County, Virginia

ANALYTE
WFFI-TCRA-
TCLP-SS-03 TCLP MCCWFFI-TCRA- 

SS-02
WFFI-TCRA- 

SS-02-D
WFFI-TCRA- 

SS-04
WFF-TCRA-

BKG
WFFI-TCRA- 

SS-01
EPA PRGs/Hg 

Remedial Goal^

1,1,1-Trichloroethane 5.3 U -- -- -- -- -- 1.2E+06 NA*
1,1,2,2-Tetrachloroethane 5.3 U -- -- -- -- -- 4.1E+02 NA*
1,1,2-Trichloroethane 5.3 U -- -- -- -- -- 7.3E+02 NA*
1,1-Dichloroethane 5.3 U -- -- -- -- -- 5.1E+05 NA*
1,1-Dichloroethene 5.3 U -- -- -- -- -- 1.2E+05 NA*
1,2,4-Trichlorobenzene 5.3 U -- -- -- -- -- 6.2E+04 NA*
1,2-Dibromo-3-Chloropropane 5.3 U -- -- -- -- -- 4.6E+02 NA*
1,2-Dichlorobenzene 5.3 U -- -- -- -- -- 6.0E+05 NA*
1,2-Dichloroethane 5.3 U -- -- -- -- -- 2.8E+02 NA*
1,2-Dichloropropane 5.3 U -- -- -- -- -- 3.4E+02 NA*
1,3-Dichlorobenzene 5.3 U -- -- -- -- -- 5.3E+05 NA*
1,4-Dichlorobenzene 5.3 U -- -- -- -- -- 3.4E+03 NA*
2-Butanone 11 U -- -- -- -- -- 2.2E+07 NA*
2-Hexanone 11 U -- -- -- -- -- NA NA*
4-Methyl-2-Pentanone 11 U -- -- -- -- -- NA NA*
Acetone 11 U -- -- -- -- -- 1.4E+07 NA*
Benzene 5.3 U -- -- -- -- -- 6.4E+02 NA*
Bromodichloromethane 5.3 U -- -- -- -- -- 8.2E+02 NA*
Bromoform 5.3 U -- -- -- -- -- 6.2E+03 NA*
Bromomethane 11 U -- -- -- -- -- 3.9E+03 NA*
Carbon Disulfide 5.3 U -- -- -- -- -- 3.6E+05 NA*
Carbon Tetrachloride 5.3 U -- -- -- -- -- 2.5E+02 NA*
Chlorobenzene 5.3 U -- -- -- -- -- 1.5E+05 NA*
Chloroethane 11 U -- -- -- -- -- 3.0E+03 NA*
Chloroform 5.3 U -- -- -- -- -- 2.2E+02 NA*
Chloromethane 11 U -- -- -- -- -- 4.7E+03 NA*
Cyclohexane 5.3 U -- -- -- -- -- 1.4E+05 NA*
Dibromochloromethane 5.3 U -- -- -- -- -- 1.1E+03 NA*
Dichlorodifluoromethane 5.3 U -- -- -- -- -- 9.4E+03 NA*
Ethylbenzene 5.3 U -- -- -- -- -- 4.0E+05 NA*
Ethylene Dibromide 5.3 U -- -- -- -- -- 3.2E+01 NA*
Freon 113 5.3 U -- -- -- -- -- 5.6E+06 NA*
Isopropylbenzene 5.3 U -- -- -- -- -- 5.7E+05 NA*
Methyl Acetate 5.3 U -- -- -- -- -- 2.2E+07 NA*
Methylcyclohexane 5.3 U -- -- -- -- -- 2.6E+06 NA*
Methylene Chloride 11 U -- -- -- -- -- 9.1E+03 NA*
Styrene 5.3 U -- -- -- -- -- 1.7E+06 NA*
Tetrachloroethylene 5.3 U -- -- -- -- -- 4.8E+02 NA*
Toluene 5.3 U -- -- -- -- -- 5.2E+05 NA*
Trichloroethene 5.3 U -- -- -- -- -- 5.3E+01 NA*
Trichlorofluoromethane 5.3 U -- -- -- -- -- 3.9E+05 NA*
Vinyl Chloride 11 U -- -- -- -- -- 7.9E+01 NA*
Xylenes, Total 5.3 U -- -- -- -- -- 2.7E+05 NA*
cis-1,2-Dichloroethene 5.3 U -- -- -- -- -- 4.3E+04 NA*
cis-1,3-Dichloropropene 5.3 U -- -- -- -- -- NA NA*
tert-butyl methyl ether 5.3 U -- -- -- -- -- 3.2E+04 NA*
trans-1,2-dichloroethene 5.3 U -- -- -- -- -- 6.9E+04 NA*
trans-1,3-dichloropropene 5.3 U -- -- -- -- -- NA NA*

Vinyl chloride -- -- -- -- 100 U -- NA* 200
1,1-Dichloroethene -- -- -- -- 100 U -- NA* 700
2-Butanone (MEK) -- -- -- -- 100 U -- NA* 200,000
Chloroform -- -- -- -- 100 U -- NA* 6,000
Carbon tetrachloride -- -- -- -- 100 U -- NA* 500
Benzene -- -- -- -- 100 U -- NA* 500
1,4-Dichlorobenzene -- -- -- -- 100 U -- NA* 7,500
1,2-Dichloroethane -- -- -- -- 100 U -- NA* 500
Trichloroethene -- -- -- -- 100 U -- NA* 500
Tetrachloroethylene -- -- -- -- 100 -- NA* 700
Chlorobenzene -- -- -- -- 100 U -- NA* 100,000

TCLP VOCs (ug/L)

TCL VOCs (ug/kg)

K:\COE 03886\Wallops Removal\After Action Report\Draft\Tables\Tbl 4-1_Conf soil analytical 3



Table 4-1

Laboratory Analytical Results for Confirmatory Soil Samples
Old Wastewater Treatment Plant Site Time Critical Removal Action

Wallops Flight Facility, Accomack County, Virginia

ANALYTE
WFFI-TCRA-
TCLP-SS-03 TCLP MCCWFFI-TCRA- 

SS-02
WFFI-TCRA- 

SS-02-D
WFFI-TCRA- 

SS-04
WFF-TCRA-

BKG
WFFI-TCRA- 

SS-01
EPA PRGs/Hg 

Remedial Goal^

gamma-BHC (Lindane) -- -- -- -- 0.25 U -- NA* 400
Endrin -- -- -- -- 0.25 U -- NA* 20
Heptachlor -- -- -- -- 0.25 U -- NA* 8
Heptachlor epoxide -- -- -- -- 0.25 U -- NA* 8
Methoxychlor -- -- -- -- 0.25 U -- NA* 10,000
Toxaphene -- -- -- -- 5.0 U -- NA* 500
Chlordane -- -- -- -- 5.0 U -- NA* 30

2,4-D -- -- -- -- 5.0 U -- NA* 10,000
Silvex -- -- -- -- 5.0 U -- NA* 1,000

Reactive Cyanide (mg/kg) -- -- -- -- 0.020 U -- NA* 500
Reactive Sulfide (mg/kg) -- -- -- -- 9.5 U -- NA* 11,000

Notes:
When a sample concentration exceeds a remedial goal/benchmark, the concentration is highlighted with that remedial goal's/benchmark's color.

EPA PRGs = U.S. Environmental Protection Agency Region 9 Preliminary Remediation Goals for Residential Soil.
Hg = mercury
mg/kg = milligrams per kilogram (equivalent to parts per million [ppm])
mg/L = milligrams per liter (equivalent to parts per million [ppm])
NA = not available.  An EPA PRG for Residential Soil does not exist for the associated parameter.
NA* = not applicable.  TCLP MCCs are compared to TCLP analytical results only.  EPA PRGs are compared to  TCL organics and TAL metals only.
SVOC = semivolatile organic compound
TAL = target analyte list
TCL = target compound list
TCLP = Toxicity Characteristic Leaching Procedure
TCLP MCC = Toxicity Characteristic Leaching Procedure, Maximum Concentration of Contaminant, as listed in Table 1 of 40 CFR, Part 261.24.
TPH = Total Petroleum Hydrocarbon (DRO = diesel range organics; GRO = gasoline range organics)
µg/kg = micrograms per kilogram (equivalent to parts per billion [ppb])
µg/L = micrograms per liter (equivalent to parts per billion [ppb])
VOC = volatile organic compound
-- = indicates the compound/metal was not analyzed 

Data qualifiers:
E = indicates that the concentration detected exceeded the calibration range of the instrument.
J = indicates the substance was detected at an estimated concentration less than the reporting limit.
N = indicates that the spike sample recovery not within control limits.
U = indicates the substance was analyzed for, but not detected.  The associated numerical value is the reporting limit.
* = indicates the duplicate analysis was not within control limits.

^ = total mercury analytical results were compared to a remedial goal of 20 mg/kg, in accordance with the site-specific risk-based concentration established for the soil 
clean-up goal in the model project.

TCLP Pesticides (ug/L)

TCLP Herbicides (ug/L)

Other
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SCENE:  Construction of temporary access road.  Pump house (cinder block building) and rotating arms of the trickling filter 
located on the right (east) side of photograph.  Photograph taken facing northeast. 
PHOTO NUMBER:  WFF1-TCRA-050806-01 DATE:  May 8, 2006 PHOTOGRAPHY BY:  Ed Mackey 
 

 
 
SCENE:  Upper steel pedestal and rotating arms of the trickling filter; the mercury seal portion of the rotary distributor is 
covered/wrapped in poly sheeting.  Portion of concrete settling tank located in background.  Photograph taken facing east. 
PHOTO NUMBER:  WFF1-TCRA-050806-02 DATE:  May 8, 2006 PHOTOGRAPHY BY:  Ed Mackey 
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SCENE:  Cutting/re-grading hillside as part of construction of temporary access road.  Photograph taken facing south. 
PHOTO NUMBER:  WFF1-TCRA-050806-04 DATE:  May 8, 2006 PHOTOGRAPHY BY:  Ed Mackey 
 

 
 
SCENE:  Spreading gravel and laying geotextile fabric as part of construction of temporary access road.  Photograph taken 
facing south. 
PHOTO NUMBER:  WFF1-TCRA-050906-02 DATE:  May 9, 2006 PHOTOGRAPHY BY:  Ed Mackey 
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SCENE:  Completed gravel/crush n’ run temporary access road.  Photograph taken facing south. 
PHOTO NUMBER:  WFF1-TCRA-050906-03 DATE:  May 9, 2006 PHOTOGRAPHY BY:  Ed Mackey 
 

 
 
SCENE:  Inspecting and screening bucket of trickling filter stone media from Zone 2 with portable mercury vapor analyzer.  
Zone 1 and Zone 2 delineated by orange paint line.  Portion of northern wet well in foreground, and pump house building in 
background.  Photograph taken facing south-southwest. 
PHOTO NUMBER:  WFF1-TCRA-051006-02 DATE:  May 10, 2006 PHOTOGRAPHY BY:  Ed Mackey 
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SCENE:  Vacuuming liquid mercury from around the center pedestal and the mercury seal portion of the rotary distributor in 
the trickling filter tank.  Photograph taken facing southeast. 
PHOTO NUMBER:  WFF1-TCRA-051206-02 DATE:  May 12, 2006 PHOTOGRAPHY BY:  Ed Mackey 
 

 
 
SCENE:  Vacuuming pool of liquid mercury at the base of the center pedestal in the trickling filter tank.  Photograph taken 
facing east. 
PHOTO NUMBER:  WFF1-TCRA-051506-02 DATE:  May 15, 2006 PHOTOGRAPHY BY:  Greg Ford 
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SCENE:  Placement of the mercury seal portion of the rotary distributor in 85-gallon drum.  Photograph taken facing 
northeast. 
PHOTO NUMBER:  WFF1-TCRA-051706-01 DATE:  May 17, 2006 PHOTOGRAPHY BY:  Greg Ford 
 

 
 
SCENE:  Demolition of trickling filter tank.  Photograph taken facing southwest. 
PHOTO NUMBER:  WFF1-TCRA-051806-01 DATE:  May 18, 2006 PHOTOGRAPHY BY:  Greg Ford 
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SCENE:  Site restoration.  Concrete settling tank and cinder-block pump house building located in background.  Photograph 
taken facing southeast. 
PHOTO NUMBER:  WFF1-TCRA-060106-01 DATE:  June 01, 2006 PHOTOGRAPHY BY:  Ed Mackey 
 

 
 
SCENE:  Site restoration.  Cinder-block pump house building located on east (right) side of photograph.  Photograph taken 
facing northeast. 
PHOTO NUMBER:  WFF1-TCRA-060106-02 DATE:  June 01, 2006 PHOTOGRAPHY BY:  Ed Mackey 
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SCENE:  Metal fence and nigh visibility fence restricting access to site and temporary gravel access road.  Photograph taken  
from the taxiway that parallels runway 10-28; facing east. 
PHOTO NUMBER:  WFF1-TCRA-051906-04 DATE:  May 19, 2006 PHOTOGRAPHY BY:  Greg Ford 
 

 
 
SCENE:  Covered roll-off containers staged along the taxiway that parallels runway 10-28.  Photograph taken facing 
northwest. 
PHOTO NUMBER:  WFF1-TCRA-051906-05 DATE:  May 19, 2006 PHOTOGRAPHY BY:  Greg Ford 
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APPENDIX D 
 

LABORATORY ANALYTICAL REPORTS 
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ANALYTICAL REPORT FOR 605062 

 
Sample(s): WFF-TCRA-BKG 
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ANALYTICAL REPORT FOR 605107 

 
Sample(s): WFF1-TCRA-TCLP-SW-01 
  WFF1-TCRA-SD-01 
  WFF1-TCRA-TCLP-F1 
  WFF1-TCRA-TCLP-F2 
  WFF1-TCRA-TCLP-PED 
  WFF1-TCRA-TCLP-DR1-6 
  WFF1-TCRA-TCLP-DR7 
  WFF1-TCRA-TCLP-SD-02 (WFF1-TCRA-SD-02) 
  WFF1-TCRA-TCLP-T1 
  WFF1-TCRA-TCLP-W1 
  WFF1-TCRA-TCLP-WW1 
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ANALYTICAL REPORT FOR 605117 

 
Sample(s): WFF1-TCRA-TCLP-03 (WFF1-TCRA-TCLP-SS-03) 
  WFF1-TCRA-SS-01 
  WFF1-TCRA-SS-02 
  WFF1-TCRA-SS-02-D 
  WFF1-TCRA-SS-04 
  WFF1-TCRA-TCLP-DR1-5 
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ANALYTICAL REPORT FOR 606061 

 
Sample(s): WFF1-TCRA-TCLP-DR6-B (WFF1-TCRA-TCLP-DR6-8) 
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WASTE MANIFESTS AND DISPOSAL DOCUMENTATION 
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WEIGH TICKETS FOR ROLL-OFF CONTAINERS 1 THROUGH 10 
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DISPOSAL DOCUMENTS FOR 85-GALLON DRUM, DRUMS 6 
THROUGH 8, AND PPE DRUMS 
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COMMUNICATIONS 

 


































































