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1.0 Introduction 
 
1.1 Purpose  
 
This Long-Term Surveillance Plan (LTSP) explains how the U.S. Department of Energy (DOE), 
as long-term custodian, will fulfill its responsibility for the custody and long-term care of the 
radioactive material storage area formerly owned by AMAX Inc. (AMAX) at the Parkersburg, 
West Virginia, Disposal Site. The LTSP describes the long-term surveillance and maintenance 
activities that are necessary to fulfill the requirements of the site ownership, which was conveyed 
to DOE on March 4, 1994. DOE assumed ownership of the radioactive materials storage area 
(Parkersburg site) under the terms of Subtitle D, Section 151(c), of the Nuclear Waste Policy Act 
of 1982. 
 
1.2 Legal and Regulatory Requirements 
  
Regulations that govern the transfer of ownership of the Parkersburg site to DOE are solely in 
Subtitle D, Section 151(c), of the Nuclear Waste Policy Act of 1982 (see Title 42 United States 
Code Section 10171(c) [42 USC 10171(c)]). The text of Subtitle D of the Act (enacted on 
January 7, 1982) is presented in Appendix A. General federal license requirements under the 
Uranium Mill Tailings Radiation Control Act of 1978 do not apply to this site. Also, no state 
laws are applicable to the construction of the disposal cell at the site. 
 
1.3 Role of the U.S. Department of Energy 
 
In 1988, DOE designated the Grand Junction, Colorado, office to be the program office for the 
long-term surveillance and maintenance of all DOE remedial action project disposal sites, as well 
as other sites as assigned. It was also designated as the common office for the surveillance, 
monitoring, maintenance, and institutional control of these sites. DOE established the Long-
Term Surveillance and Maintenance Program at Grand Junction to carry out this responsibility.  
 
In 2003, DOE established the Office of Legacy Management (LM), which assumed 
responsibility for all closed DOE sites, including the Parkersburg site. The DOE office in Grand 
Junction, Colorado, is part of the LM organization. LM is responsible for the implementation and 
revision of this LTSP. 
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2.0 Site Description and History 
 
2.1 Site Location and Description 
 
The Parkersburg site is located in Wood County, West Virginia, about 7 air miles 
(11 kilometers [km]) west-southwest of Parkersburg, the county seat, and is in the Lubeck 
magisterial district. Near the site are the villages of Washington and Lubeck about 1 mile 
(1.6 km) to the northeast and 3 miles (5 km) to the east-southeast, respectively. The center of the 
15.16-acre (6.14-hectare [ha]) site containing the stabilization mound is about 2,000 feet (ft) 
(610 meters [m]) east of the Ohio River in Washington Bottom. The general location of the site 
is shown in Figure 1. 
 
The Parkersburg site, at latitude 39°15′N and longitude 81°41′W, is in Washington Bottom, an 
area on the east bank of the Ohio River that contains both agricultural and industrial 
developments. The site appears on two U.S. Geological Survey 1:24,000-scale topographic 
maps: the extreme south part of the Little Hocking, Ohio-West Virginia map, and the extreme 
north part of the Lubeck, West Virginia-Ohio map. Driving directions to the site from downtown 
Parkersburg are provided in Table 1. 
 

Table 1. Route and Mileage to Parkersburg Site 
 
Mileage Route 

0.0 
Junction of State Highway 68 and U.S. Highway 50 in downtown Parkersburg. Proceed south on 
State Highway 68.  

0.2 Start of bridge over Little Kanawha River. 

3.0 Junction of State Highway 68 and State Highway 892 (DuPont Road). Turn right on DuPont Road. 

6.15 Large facility of the E.l. du Pont de Nemours Company to the right.  

6.5 DuPont facility entrance to the right. 

6.8 Post Office for the village of Washington to the left. 

7.2 Entrance to the large General Electric Plastics facility to the right. 

7.7 Turn right (west) on Foster Drive (Secondary State Route No. 34/2).  

7.8 

About 150 ft (46 m) after crossing the tracks of the Baltimore and Ohio Railroad, turn left (south) on the 
gravel site access right-of-way road that goes southward for about 750 ft (229 m), crosses two railroad 
tracks of the spur into the Northwest Pipe Company, and ends near the northeast corner of the 
Parkersburg site. 

7.95 Entrance gate in the security fence surrounding the Parkersburg stabilization mound 
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Figure 1. Parkersburg, West Virginia, Disposal Site Location 
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The Northwest Pipe Company, with several operating buildings, a water tower, a soccer field, 
and foundations of former buildings, is immediately west and north of the site. North of Foster 
Drive, agricultural and grazing land extends for about 2,500 ft (762 m) north to the industrial 
properties of General Electric Plastics and E.I. du Pont de Nemours Company. Land immediately 
to the east, south, and southwest of the site is used for grazing. Tracks of the Baltimore and Ohio 
(B&O) Railroad are about 250 to 300 ft (76 to 91 m) east of the site boundary, which they 
roughly parallel. Just east of the B&O Railroad tracks and south of Foster Drive is an electric 
power substation. South of the substation and directly east of the site are several buildings 
housing the insulation contracting and sales business of Nitro Industrial Coverings Inc. Farther to 
the south and about 700 ft (213 m) southeast of the site are buildings that house the air separation 
plant of AGA Burdox Inc., which produces oxygen and nitrogen. The large east-striking building 
is the DuPont Blennerhassett Warehouse, which is only about 150 ft (46 m) south of the site. 
 
Figure 1 shows the boundary of the roughly pentagonal-shaped 15.16-acre (6.14 ha) site property 
that contains the stabilization mound. A legal description of the site property is provided in 
Appendix B, which contains the description as stated in the General Warranty Deed of AMAX 
Land Transfer for Tract 101 on July 8, 1993. This boundary description differs from the 
May 1987 description by AMAX in its license application to the U.S. Nuclear Regulatory 
Commission (NRC), mainly in that the azimuth directions had changed slightly to reflect a 1993 
resurvey by the U.S. Army Corps of Engineers. Tract 101 is held as fee simple property by DOE. 
Also in Appendix B is the legal description of Tract 101E, which is the 20-foot-wide permanent 
access road easement through AMAX-owned property from Foster Drive to the DOE-owned 
Tract 101 that contains the stabilization mound. Tract 101E contains approximately 0.34 acre 
(0.14 ha). 
 
The stabilization mound area is enclosed by a security fence that is 6 ft (1.8 m) high. It has one 
entrance gate and four walk gates (Figure 2), and all the gates are kept locked.  
 
The fence around the stabilization mound was constructed in late 1982 and replaced in 2007. It is 
set inside the property boundary by a distance that varies from 15 to 100 ft (4.6 to 30 m). The 
galvanized security fence is approximately 2,900 ft (884 m) long and is of chain-link 
construction. The entrance gate near the northeast corner of the site property is a 16 ft (5 m) wide 
double gate. The four walk gates (about 3 ft [0.9 m] wide) are located at the west end of the north 
fence, midway along the west fence, at the south end of the west fence, and at the east end of the 
south fence (Figure 2). 
 
Sixteen perimeter/warning signs are posted on the security fence around the site to inform the 
public of the function and ownership of the site and that trespassing is forbidden. The signs are 
spaced no more than 200 ft (61 m) apart around the site security fence. Because the site is in an 
active industrial and agricultural area, human intrusion/vandalism could become a problem. 
Scheduled site inspections will monitor the effectiveness of these security measures. The DOE 
24-hour telephone number on the warning signs provides an additional security measure. 
 
The Parkersburg site was developed in 1957 to produce high-grade zirconium metal for the 
Naval Reactor Program under a U.S. Atomic Energy Commission (AEC) contract. Zirconium 
ore was processed until 1970, zirconium and hafnium metal sponge was produced until 1974, 
and experiments were conducted on baddeleyite ore in 1975 as operations concluded at the site. 
NRC estimates that 2 million pounds (900,000 kilograms) of zirconium ore, mainly from 
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Nigeria, were processed at the AMAX-owned site. Residual soil contamination areas on the site 
were identified in 1977, and in 1978 several fires and explosions were caused by the uncovering 
of pyrophoric material on the site. Radiologic, geologic, and hydrologic studies of the site 
commissioned by AMAX resulted in a plan for remedial action provided in the initial 
stabilization plan (AMAX 1980). Remediation consisted of consolidating the waste material into 
one area and capping it with clay and topsoil; this was accomplished in the summer and fall of 
1982. Details of the construction of the stabilization mound and of two additional groundwater 
monitoring wells installed on the site are in the Stabilization Plan, Construction, and Final 
Survey report (AMAX 1984). A more detailed discussion of the history of the site is provided in 
Section 2.3. 
 
2.2 Site Geology and Climate 
 
The Parkersburg site is in the unglaciated Allegheny Plateau section of the Appalachian 
Plateaus physiographic province. Although not glaciated, the site is at an elevation of about 
630 ft (192 m) on a high terrace that formed from outwash material deposited by the Ohio River 
during early Wisconsinan glaciation about 65,000 to 75,000 years ago. Most of Washington 
Bottom consists of this high terrace surface situated about 60 ft (18 m) above the low water level 
of the Ohio River. West of the site is a narrow low terrace at an elevation of about 600 ft (183 m) 
that is adjacent to the Ohio River. This low terrace formed from late Wisconsinan glacial 
outwash and is also part of Washington Bottom. About 700 to 1,000 ft (213 to 305 m) east of the 
site, just east of DuPont Road, low hills abruptly rise up about 200 ft (61 m) and border 
Washington Bottom. These hills are formed on bedrock of the Dunkard Group of Pennsylvanian 
and Permian age (Cardwell et al. 1968). Rocks of this group consist of a cyclic nonmarine 
sequence of sandstone, siltstone, shale, limestone, and coal. Some of the coal has been removed 
by strip mines (now abandoned) scattered through the hills. Bedrock at the site, beneath 
approximately 100 ft (30 m) of glacial outwash sand and gravel, is also the Dunkard Group. 
 
The site location in Washington Bottom at an elevation of about 630 ft (192 m) is higher than the 
highest recorded Ohio River floodwater level of 616.5 ft (187.9 m) in 1913 (NRC 1982). 
Because of the nearly flat terrain on the terraces of Washington Bottom, surface-water drainage 
in the area is poor in places, but generally is through small creeks and ditches that drain 
westward or southward into the Ohio River. Elevation over the 15.16-acre (6.14 ha) stabilization 
mound portion of the site property varies only about 30 ft (9 m) from about 644 ft (196 m) at the 
top of the stabilization mound to about 614 ft (187 m) in the drainage at the southwest corner of 
the property. Surface water at the site drains generally toward the south through an unnamed 
creek about 200 ft (61 m) east of the property and a ditch along the west property boundary. Both 
of these drainages empty into the south-flowing Ohio River within 1 mile (1.6 km) of the site. 
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Figure 2. 2013 Annual Inspection Drawing, Parkersburg Site  
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Soils in the site area are generally classified as the Huntington-Ashton-Wheeling 
association, according to the "Soil Survey of Wood and Wirt Counties, West Virginia" 
(Ellyson et al. 1970). These soils are deep, well-drained, silty, and occur on bottom lands 
and terraces along the Ohio River on level or gently sloping terrain. More specifically, soil at the 
site before the stabilization mound was constructed consisted of the Wheeling, Lakin, and 
Sciotoville series. Wheeling soil is deep, well-drained silt loam that is moderately permeable; it 
occurs in the west part of the site. Lakin soil is highly permeable loamy sand that developed on 
deep, sandy (possibly windblown sand) material on low ridges; it occurs in the central and 
southeast parts of the site. Sciotoville soil is a deep silt loam, moderately well drained, and of 
moderately low permeability; it occurs in a small area in the northeast part of the site. 
 
The fenced area of the stabilization mound and most of the immediately adjacent area is open 
and grass-covered. Dense stands of trees are present along the unnamed south-draining creek that 
is east of the site, and trees are adjacent and south of a small section of the security fence along 
the south edge of the stabilization mound. 
 
Climate at the Parkersburg site is humid and continental, as inferred from data from the nearby 
town of Parkersburg (Ellyson et al. 1970). Annual average precipitation is approximately 
40 inches (102 centimeters [cm]). Heaviest rainfall is in June, July, and August; lightest 
precipitation is in September, October, and November. Annual average snowfall is about 
24 inches (61 cm). Winter is usually moderated by warm air that flows up along the Ohio River 
Valley. However, cold and snow can occasionally be severe, as experienced during January 1994 
when 40 inches (102 cm) of snow fell. Large diurnal temperature differences are rare; the 
average daily temperature range is between 15 and 20 °F (8 and 11°C). The lowest average 
temperature of 33 °F (0 °C) is in January and the highest average temperature of 75 °F (24 °C) is 
in July. Highest temperatures in summer usually reach into the upper 90s °F (35–38 °C) and 
lowest winter temperatures are about 0 °F (−18 °C). Prevailing winds are from the southwest. 
Fog commonly occurs along the Ohio River bottom at night and early morning in the summer 
and fall. 
 
2.3 Site History 
 
In 1957, the Carborundum Company built a facility to produce high-grade zirconium metal by 
processing zirconium ore (ZrSiO4), which came mainly from Nigeria. The site of the processing 
facility included the present area of the stabilization mound and adjacent areas to the west and to 
the north as far as Foster Drive. The high-grade zirconium metal was produced under an AEC 
contract for use in the construction of nuclear reactors for the U.S. Navy. The designed capacity 
for this plant was 600 tons (544 tonnes) of zirconium annually and was an expansion from the 
company's smaller pilot zirconium-processing facility in Akron, New York. 
 
The zirconium and hafnium (a constituent in the zirconium ore) processing method used at the 
Parkersburg facility was developed by W.J. Kroll for the U.S. Bureau of Mines. Zirconium ore is 
first converted to zircon carbonitride and hafnium carbonitride by mixing it with graphite or coke 
and fusing the mixture. The carbonitrides are chlorinated in a furnace, and the gaseous chlorides 
of zirconium (ZrCl4, zirconium tetrachloride) and hafnium are collected in a condenser. The 
zirconium and hafnium chlorides are reduced to their respective metals using the Kroll method, 
which involves reacting the chlorides with magnesium metal under pressure. In addition to the 
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magnesium chloride produced in this reaction, another waste product that can become 
pyrophoric under certain conditions is "sidewall material." The final product, zirconium sponge, 
contains about 2 percent hafnium and is used in non-nuclear applications. Reactor-grade 
zirconium (which contains about 0.3 percent hafnium) is produced by dissolving zirconium 
sponge using methyl isobutyl ketone, and the hafnium is solvent extracted to hafnium 
thiocyanate. The resulting zirconium sponge is crushed, compacted into electrodes, and vacuum 
melted to ingots. 
 
From 1959 to 1962, the Carborundum Company processed Nigerian zirconium ore under AEC 
surveillance and under several licenses. In addition to zirconium, this ore contained about 
3 percent hafnium oxide, up to 8 percent thorium (ThO2), and about 2 percent uranium oxide 
(UP8) (NRC 1982). All the ore and the residual materials were stored in drums on the site. The 
use of this highly radioactive Nigerian ore ended in April 1962, and until January 1964 plant 
operations were limited to reprocessing and upgrading the zirconium oxide and sponge 
inventory. In January 1964, plant operations switched to processing Australian zirconium ore, 
which contained low levels of radioactivity compared to the Nigerian ore. 
 
From June 1965 to May 1967, the site facility was operated under the name of Carborundum 
Metals Climax Inc., which was a joint venture of Carborundum Metals Company Division and 
AMAX Specialty Metals Co. Inc. In May 1967, AMAX (a totally owned division of American 
Metals Climax Inc.) became the sole owner of the facility. By 1968, some of the drums 
containing the radioactive Nigerian ore and residual materials had deteriorated and spilled on the 
soils in the storage area. High radioactivity in the contaminated soils exceeded approved levels 
and it became necessary to move the soils and drums from the site. In September 1968, 
approximately 3,000 drums of zirconium ore, residual material, and soil were transported from 
the site to the AEC low-level radioactive waste site at Maxey Flats, near Morehead, Kentucky. 
 
In late 1969, AMAX began purchasing zirconium tetrachloride and discontinued processing 
zirconium ore. Production of zirconium and hafnium metal sponge continued until 
November 1974, when all production at the site ended. In November 1974, AMAX obtained a 
license from NRC to conduct laboratory-scale experiments on baddeleyite ore (ZrO2), which 
contained less than 0.5 percent total thorium and uranium. Test material and process residuals 
were contained in one building. The tests were concluded in late 1975 and all remaining 
baddeleyite ore and its process materials were transported to Northern Abrasives, a site in 
Ontario, Canada. 
 
In March 1977, AMAX sold the 375-acre (152 ha) property (only 125 acres [51 ha] of which had 
been involved with the zirconium-processing operations) and buildings to the L.B. Foster 
Company, a steel pipe manufacturing business. In September and October 1977, NRC conducted 
site inspections (associated with the closeout of AMAX's baddeleyite license) and found areas of 
residual soil contamination associated with Nigerian ore processing. The following cleanup 
program resulted in 70 drums of contaminated soil being transported to an NRC-approved 
disposal site in late 1977. During building construction activities by L.B. Foster Company in 
March 1978, a backhoe excavation encountered pyrophoric waste material that caused several 
fires and explosions. Investigation of the causes of the explosions determined that AMAX had 
not adequately terminated its license with the NRC. As a result, AMAX repurchased the property 
from L.B. Foster Company and began radiological, geological, and hydrological surveys to 
evaluate the site for cleanup. The first surveys completed were for a radiological assessment of 
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the site conducted from July through October 1978 (ATCOR Inc. 1978) and an aerial 
radiological survey flown in August 1978 (EG&G Inc. 1979). During 1979, AMAX leased part 
of the property found to be free of radiological contamination back to L.B. Foster Company, and 
L.B. Foster Company pipe manufacturing operations resumed in late 1979 in buildings to the 
northwest of the present stabilization mound. 
 
In addition to the initial site studies, AMAX started in 1979 a comprehensive series of technical 
studies to develop a stabilization plan. Soil test pits and two monitoring wells (MW-1 and 
MW-2) were installed in June 1980 as part of a hydrogeologic evaluation of the of the AMAX 
site that was completed in August 1980 (Williams, R.E., and Associates 1980). A geotechnical 
investigation report (Woodward-Clyde Consultants 1980) completed in September 1980 located 
borrow material, recommended placement and compaction procedures for earthwork in 
stabilization mound construction, and presented tests of topsoil material in the area. The 
radiological survey conducted in 1980 by Chem-Nuclear Systems Inc. identified an 
unrestricted area in which the radiation dose levels were above the acceptable limits found in 
Title 10 Code of Federal Regulations Section 20.105 (10 CFR 20.105) (i.e., NRC regulations for 
licensed facilities). This survey was presented in the report completed in September 1980 entitled 
Radiological Assessment and Stabilization Scenarios (Chem-Nuclear Systems Inc. 1980). With 
these technical study report results, AMAX proposed a site stabilization plan to NRC in 
September 1980 (AMAX 1980). The stabilization plan proposed to consolidate the waste site 
into one area (which had previously been occupied by the zirconium processing operations), 
protect public health, and restore much of the property to unrestricted use. The consolidated 
waste material would be capped with clay and protective topsoil so that radionuclide leaching 
would be minimized, radon emissions would be reduced, erosion and dispersion would be 
prevented, and the potential for contact with pyrophoric wastes would be eliminated. 
 
In April 1982, NRC completed an Environmental Impact Appraisal (NRC 1982) that evaluated 
the environmental impact of the proposed stabilization plan. This document determined that 
preparation of an Environmental Impact Statement for the proposed action was not necessary. 
Also in the document the NRC gave its approval with certain provisions for the proposed 
stabilization plan. The Environmental Impact Appraisal was submitted to EPA for its review and 
concurrence, but the EPA declined to review the document. 
 
In June 1981, AMAX applied to NRC for a source material license. In June 1982, after the 
NRC's completion of the Environmental Impact Appraisal, NRC granted AMAX a license 
authorizing "the collection, stabilization, and storage of the contaminated soil and rubble which 
is present at and adjacent to the AMAX site." After receipt of the license, AMAX proceeded 
with stabilization of the site from July to November 1982. During construction of the 
stabilization mound, Chem-Nuclear Systems Inc. provided radiological data. Two additional 
monitoring wells (MW-3 and MW-4) were installed in the fall of 1982 during the stabilization 
mound construction. Details of the radiologically contaminated material removed and of the 
construction of the stabilization mound where the material was placed are in the Stabilization 
Plan, Construction, and Final Survey report prepared by AMAX in March 1984 (AMAX 1984). 
In late 1983, some minor post-construction adjustments were made to the stabilization mound 
and the adjacent area to facilitate water drainage away from the mound. These adjustments 
included regrading the slope between the railroad spur and the north edge of the stabilization 
mound, installing a 120 ft (37 m) section of 42-inch (l07 cm) diameter steel culvert at the north 
end of the west drainage ditch, installing a 50 ft (15 m) section of 60-inch (152 cm) diameter 
steel culvert under the ramp over the west drainage ditch, regrading the banks of the west 
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drainage ditch, and constructing a drainage furrow (perimeter ditch) along the west side of the 
stabilization mound (AMAX 1984). 
 
The NRC requested that the Oak Ridge Associated Universities Radiological Site Assessment 
Program conduct a survey to evaluate the effectiveness of remedial action at the AMAX 
property. This study was completed as a Radiological Survey of the AMAX Site and issued in 
January 1985 (Frame and Berger 1985). Objectives of the survey were to (1) evaluate the 
adequacy and accuracy of the soil sampling and analytical techniques used by Chem-Nuclear 
Systems Inc., (2) evaluate the effectiveness of decontamination operations, and (3) determine the 
radiological status of the site following cleanup, backfilling, and stabilization mound 
construction. 
 
The requirements of the license issued by NRC to AMAX included a stipulation that biannual 
inspections of the stabilization mound be conducted and a report submitted to the NRC. In 
addition, water samples were to be obtained from the four monitoring wells and analyzed for 
gross alpha and gross beta. The first inspection occurred in December 1982, and two inspections 
per year were conducted during most years through 1993. All inspections and sampling, except 
the initial sampling in 1982, were completed by personnel of the West Virginia Department of 
Health. All water-sample results for alpha and beta activity were below the NRC license criteria 
of 15 picocuries per liter (pCi/L) for gross alpha and 50 pCi/L for gross beta. 
 
In January 1986, AMAX requested that (1) its contract license be amended to delete the area 
outside the stabilization mound and (2) the outside area that no longer contained radioactive 
material be released for unrestricted use. In March 1987, NRC released an Environmental 
Assessment (NRC 1987) that approved the contract license amendment subject to two 
conditions. In May 1987, AMAX applied for a renewal of its license to store radioactive 
contaminated soil and rubble in the stabilization area. This license application include a legal 
description of the 15.16-acre (6.14 ha) area containing the stabilization mound. 
 
After its license was renewed, AMAX sent a letter to DOE in November 1987 requesting that 
DOE assume title and custody of the stabilization area. This license termination request was 
submitted pursuant to Subtitle D, Section 151(c), of the Nuclear Waste Policy Act of 1982, 
which describes the conditions for such a transfer. AMAX fulfilled the terms for the transfer and 
DOE was obligated to assume long-term ownership and responsibility for the site. However, 
under DOE Order 5440.1E, "National Environmental Policy Act Compliance Program," and 
DOE Order 5400.1, "General Environmental Protection Program," it was DOE's responsibility to 
(1) assess the potential liabilities the agency might incur as a result of its acceptance of title to 
the site and (2) determine if the site, as remediated, conformed to applicable state and federal 
environmental regulations. To answer these concerns, particularly in respect to groundwater flow 
direction and contamination, radon flux, and erosion potential, DOE collected additional 
characterization data on the stabilization area in 1994 and 1995. 
 
Rust Geotech, the prime contractor for DOE, conducted the additional site characterization tasks 
according to the Work Plan for Confirmation of Waste Containment at the AMAX Radioactive 
Material Storage Area (DOE 1993), which was completed in December 1993. Two associated 
documents, a Sampling and Analysis Plan/Quality Assurance Project Plan (DOE 1994b) and a 
Health and Safety Plan (DOE 1994a), were prepared in early 1994. To adequately characterize 
groundwater conditions and movement, two additional monitoring wells (MW-5 and MW-6) 
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were installed by Rust Geotech along the north edge of the stabilization mound in May 1994. 
Rust Geotech made radon-flux measurements on the surface of the stabilization mound in 
August 1994 and prepared a report of the results in September 1994 (Rust Geotech 1994b). 
 
The report on Site Characterization Results (DOE 1995), completed in September 1995, contains 
results of groundwater and radon sampling and concluded that the buried wastes were properly 
contained within the AMAX stabilization mound. Groundwater beneath the site complies with 
State of West Virginia groundwater standards and with federal Safe Drinking Water Act 
standards. Radon emissions were found to comply with the National Emission Standards for 
Hazardous Air Pollutants codified at 40 CFR 61, Subpart Q. On the basis of computer modeling 
results of hydrologic conditions downgradient from the stabilization mound, it was 
recommended that additional groundwater sampling at MW-5 and MW-6 sometime from 1997 to 
2002 (15 to 20 years after site closure) might detect slow-moving contamination that has 
migrated downgradient (north to northeast) from the stabilization mound. 
 
As part of the preparation for transfer of site ownership from AMAX to DOE, the U.S. Army 
Corps of Engineers (USACE), Huntington District, conducted surveys of the site and of an 
access road to the site. In February 1993, USACE surveyed the site security fence and its nine 
corners and determined that the fence enclosed an area of 12.098 acres (4.896 ha). USACE also 
surveyed a 20 ft (6 m) wide right-of-way easement for a site access road from Foster Drive to 
the entrance gate near the northeast corner of the security fence around the stabilization mound. 
The area of this right-of-way was determined to be approximately 0.34 acre (0.13 ha). On 
July 8, 1993, a General Warranty Deed (Appendix B) transferred title for Tracts 101 (the 
stabilization mound area) and Tract 101E (the permanent access road easement) from AMAX to 
DOE. However, ownership of the site was not formally assumed by DOE until March 4, 1994. 
As a result of the ownership transfer, on June 7, 1994, the NRC cancelled AMAX’s license for 
the site. Additional characterization work in 1994 at the site created the need for another survey, 
which Rust Geotech subcontracted to a private surveyor. This survey was conducted in 
May 1995 and consisted of the following determinations: elevations of all six monitoring wells, 
horizontal coordinates of the two new monitoring wells (MW-5 and MW-6), and horizontal and 
vertical coordinates for the six new boundary monuments. 
 
An initial or baseline inspection of the Parkersburg site was conducted by Rust Geotech in 
March 1994 (Rust Geotech 1994a). This inspection found the site to be in good condition; the 
main recommendations were to control the headward erosion of the gully near the southwest 
corner of the site and to set boundary monuments delineating the site property. Six boundary 
monuments were set on the property corners in late 1994. The second annual inspection of the 
site was conducted by Rust Geotech in March 1995 (Rust Geotech 1995). This inspection found 
the site to be in good condition; the main recommendations were to control the headward erosion 
of the gully near the southwest corner of the site and to install warning signs on the security 
fence. The signs were installed on the site security fence in the summer of 1995, and a design for 
the control of erosion in the gully near the southwest corner of the site was implemented in 1996. 
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3.0 Final Site Conditions 
 
3.1 Disposal Cell Design 
 
The stabilization mound inside the security fence at the site covers an area of about 12 acres 
(4.9 ha). The mound was constructed from July to November 1982 by Chem-Nuclear Systems 
Inc. under contract to AMAX. Radioactive soil and other debris were removed from other parts 
of the AMAX property and placed on grade. Part of the existing grade included concrete pad 
foundations of two buildings (i.e., a fabrication shop to the west and a weld shop to the east) that 
L.B. Foster Company had started to build in 1978. Construction activities on the buildings had 
been halted because of explosions resulting from encounters with pyrophoric material, believed 
to be zirconium and magnesium metal. During construction of the mound, an effort was made to 
place the most contaminated soil on the concrete pads for the buildings (AMAX 1984). The 
resulting grass-covered, gently-sloping stabilization mound rises to a maximum height of only 
about 9 ft (3 m). 
 
Because the mound is gently sloping, surface drainage off the mound is not well defined. To 
improve surface drainage, in late 1983, about a year after the mound was constructed, a shallow 
drainage furrow (perimeter ditch in Figure 2) was constructed in the west side of the mound to 
channel water to the south off the mound. To protect the stabilization mound from horizontal 
movement of offsite shallow subsurface groundwater, a 2 ft (0.6 m) wide barrier trench from 4 to 
7 ft (1.2 to 2.1 m) deep was dug around the perimeter of the mound and backfilled with 
compacted clay (AMAX 1984). 
 
Radioactive soil and pyrophoric material in the stabilization mound are capped by clay and 
protective topsoil. Information on the construction of the stabilization mound is in the 
Stabilization Plan, Construction, and Final Survey report (AMAX 1984). A conceptual schematic 
section of the component layers of the stabilization mound is shown in Figure 3. 
 
Radiologically contaminated soil and debris placed on grade was compacted by D8 bulldozers 
and tandem truck wheels. An inorganic clayey soil obtained from the field west of the site was 
spread over the contaminated material and compacted to a dense 6-inch (15 cm) thick layer using 
a flat drum vibrator roller. A low permeability clay cap layer 12 inches (30 cm) thick was 
constructed over the clayey soil layer to protect the waste material from leaching. The clay 
material, classified as CL and with a high percentage of inorganic clay, was selectively borrowed 
from the floodplain (a low terrace) just east of the Ohio River to the west of the site. Water was 
added as necessary to maintain optimum moisture content (about 20 percent) of the clayey 
material as it was spread by scrapers and compacted using a flat drum vibrator compactor. The 
clay material in compaction tests exceeded 90 percent density, and permeability of the layer was 
less than 1 x 10-7 cm/second. 
 
A 30-inch (76 cm) thick layer of topsoil was placed over the clay cap to protect it from 
weathering and erosion and to provide a soil base for growth of grass cover. The topsoil was 
obtained from borrow areas just west of the site and was compacted by a smooth drum vibrating 
compactor after being placed on the mound. The final 6 inches (15 cm) of topsoil was not 
compacted to allow for seeding of grass. Construction of the topsoil layer allowed surface 
drainage from all directions off the stabilization mound by limiting the final grade to between 
1 and 5 percent over areas where the contaminated material had been placed. The final surface 
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grade exceeded 5 percent at the southwest edge of the mound, which is outside the area where 
contaminated material was deposited. In late fall 1982, fertilizer, grass seed, and mulch were 
spread by a hydromulch system over the final grade of the mound surface. The mixture of 
grasses seeded on the mound included winter wheat, Kentucky 31 Fescue (bluegrass), rye, and 
red clover. 
 
The surface condition of the stabilization mound are monitored during annual inspections to 
determine if the mound and erosion protection measures are functioning as designed.  
 
3.2 Site Drawings  
 
At the completion of remedial action, certain as-built conditions of the stabilization mound 
and adjacent area were documented by drawings, maps, and aerial photographs. This 
information is mainly in the Stabilization Plan, Construction, and Final Survey report 
(AMAX 1984) and the Radiological Survey of the AMAX Site, Parkersburg, West Virginia 
(Frame and Berger 1985). Conditions at the site just before the termination of AMAX's license 
are documented in a 1994 Annual Site Inspection report about the inspection conducted in 
March 1994 (Rust Geotech 1994a). Site conditions soon after the site was transferred to DOE 
are described in a 1995 Annual Site Inspection report conducted in March 1995 
(Rust Geotech 1995). The baseline conditions provided by these reports are the basis against 
which future conditions at the site can be compared. 
 
3.3 Permanent Site Surveillance Features 
 
Permanent surveillance features at the Parkersburg site consist of boundary monuments, warning 
or perimeter signs, and monitoring wells. Six boundary monuments define the six corners of the 
legal boundary of the site property. Sixteen warning signs are placed on the security fence at 
spaced intervals around the perimeter of the site so that one or more of the signs is visible in 
daylight to a person approaching the site from any direction. The construction and emplacement 
of the boundary monuments and warning signs was accomplished according to specifications in 
DOE's Guidance for Implementing the UMTRA Project Long-Term Surveillance Program 
(DOE 1992). Six groundwater monitoring wells are around the perimeter of the stabilization 
mound and inside the security fence; wells are located in the north (three wells), west-central, 
south-central, and northeast parts of the site. 
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Notes: This diagram is partly based on information from AMAX Environmental Services Inc. (AMAX 1984).  
 

Figure 3. Conceptual Schematic Section of Stabilization Mound 
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3.3.1 Boundary Monuments 
 
Berntsen Federal aluminum survey monuments, Model A-1, were used for the six boundary 
monuments (Figure 4). Ceramic magnets are epoxied into the cap and base of each monument 
and are vertically oriented so that the monument can easily be found if it becomes buried. Each 
4 ft (1.2 m) long monument is set with the cap within several inches above the ground surface. 
All the monuments are set exactly on the property line. Because thick grass covers the 
stabilization mound and adjacent area, the boundary monuments may become difficult to locate 
with time. For this reason, a steel "T" bar fence post that stands 5 ft (1.5 m) above the ground 
surface was set beside each boundary monument as a reference post to aid in location of the 
boundary monument. Survey coordinates and elevation for each of the six boundary monuments 
are given in Table 2.  
 

Table 2. Survey Coordinates and Elevations for Boundary Monuments and Monitoring Wells at 
Parkersburg Site 

 
Feature Coordinatesa Elevation (ft) 

 North (N) East (E) Groundb Measuring Point 

Boundary Monument 1 280,769.373 1,381,610.297 631.99  

Boundary Monument 2 281,125.097 1,380,878.172 629.11  

Boundary Monument 3 281,163.526 1,380,730.015 626.75  

Boundary Monument 4 281,002.681 1,380,591.266 618.45  

Boundary Monument 5 280,367.203 1,380,584.925 611.66  

Boundary Monument 6 280,188.014 1;381,250.134 634.50  

Monitoring Well 1   636.8 638.65 

Monitoring Well 2   631.7 633.44 

Monitoring Well 3   636.2 638.19 

Monitoring Well 4   637.3 639.58 

Monitoring Well 5 281,062.002 1,380,928.770 636.0 638.65 

Monitoring Well 6 280,917.444 1,381,225.080 635.4 638.05 
a Coordinates for the older monitoring wells, MW-1 though MW-4, were not determined in this 1995 survey. 
b Elevation shown for the boundary monuments is that of the survey cap. 

 
 
In 2011, Boundary Monument 2 was replaced because the original boundary marker had been 
damaged by grounds maintenance equipment, and Boundary Monument 4 was raised in order to 
make it more visible. 
 
3.3.2 Perimeter Signs 
 
Sixteen perimeter (warning) signs are mounted on the security fence around the site. The signs 
are metal or plastic, approximately 24 inches (61 cm) wide and 18 inches (46 cm) high. 
Perimeter signs state that the site is U.S. Government property, and that no trespassing is 
allowed. The international symbol for radioactive materials (trefoil) on the signs warns of the 
potential hazard, although there is no hazard as long as the engineered cover over the disposal 
mound remains intact and disposal site groundwater is not used. 
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An entrance sign is posted on the entrance gate. This sign provides the same information as 
the perimeter signs and also has the site name and a 24-hour telephone number for emergencies 
or inquiry. 
 
3.3.3 Monitoring Wells 
 
Six monitoring wells (MWs) are around the edge of the stabilization mound, just inside the site 
security fence. The wells are numbered in the chronological order in which they were drilled and 
installed and are shown on Figure 2. MW-1 through MW-4 were drilled and installed by AMAX; 
MW-1 and MW-2 in June 1980 and MW-3 and MW-4 in the fall of 1982. MW-5 and MW-6 
were drilled and installed by Rust Geotech in May 1994. 
 
The well heads of the first four wells are protected by rusting steel casings about 2 ft (0.6 m) in 
diameter that rise 2 to 3 ft (0.6 to 0.9 m) above the ground surface. The casing for MW-3 leans 
about 15 degrees to the east, is loose, and apparently is not cemented to the subsurface well 
casing. The top of each steel well casing is closed by a steel cap, which is locked by a padlock. 
Well construction and completion records are incomplete for these four wells. Completion 
information for MW-1 and MW-2 is in a report on the hydrogeology of the AMAX property 
(Williams, R.E., and Associates 1980). Scant information on MW-3 and MW-4 is in the 
Stabilization Plan, Construction, and Final Survey report (AMAX 1984). 
 
The last two wells (MW-5 and MW-6) in the north part of the site have their well heads 
protected by a steel casing of about 8 inches (20 cm) diameter that rises about 18 inches (46 cm) 
above a concrete pad resting on the ground surface. Three steel posts set in each concrete well 
pad provide further protection for the well head. The top of each steel well casing is covered by a 
steel cap, which is secured by a padlock. Well completion and lithologic information are in the 
report on Site Characterization Results (DOE 1995). 
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Figure 4. Boundary Monument at Parkersburg Site 
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4.0 Long-Term Surveillance and Maintenance Program 
 
4.1 Site Inspections 
 
Inspections of the Parkersburg site will be conducted to confirm the integrity of visible features 
and to determine the need, if any, for maintenance, additional inspections, or monitoring. The 
principal objective of a site inspection is to identify potential problems before extensive 
maintenance, corrective action, or repairs are needed. Identification and documentation of 
progressive change caused by slow-acting natural processes are a fundamental part of the 
inspections. Findings from these inspections will be compared to initial baseline conditions to 
provide a basis for future inspections. Two types of site inspections exist: (1) scheduled 
inspections and (2) follow-up inspections. 
 
Each site inspection is documented in a report that identifies the findings of the inspection. 
Inspection reports are maintained by LM and are posted to the LM website for access by 
the public.  
 
No prior notification or permission is necessary for access to the Parkersburg site. However, 
personnel working onsite are advised to inform the Northwest Pipe Company (which occupies 
land north and west of the site) of their presence on or adjacent to the site.  
 
4.1.1 Scheduled Inspections 
 
DOE will inspect the Parkersburg site once each calendar year. The date of the inspection may 
vary from year to year, but DOE will endeavor to inspect the site once every 12 months unless 
circumstances warrant variance. The variance will be explained in the inspection report. 
 
Late summer and fall are preferred times for inspections at the Parkersburg site. This is a 
relatively dry time of year and insect nuisances tend to be at a minimum. In addition, it is near 
the end of the growing season so the effect of vegetative growth on and around the stabilization 
mound can be assessed. 
 
During the fiscal year 2015 inspection (in the fall of 2014), an assessment will be made to 
determine whether a less frequent inspection frequency is warranted. Any recommendation to 
change the sampling frequency will be based on previous inspection findings, how well the 
vegetation is being maintained, and how well institutional controls are being maintained. 
Because general federal license requirements under the Uranium Mill Tailings Radiation Control 
Act of 1978 do not apply to the Parkersburg site, NRC approval of a change to the scheduled 
inspection frequency is not required. 
 
4.1.2 Inspection Procedure 
 
To ensure a thorough and uniform inspection, the site is divided into areas called transects. Each 
transect is visually inspected during a walkover. Within each transect, inspectors examine 
specific site surveillance features, such as monitoring wells, survey monument, boundary 
monuments, and perimeter signs. These features are listed on the site inspection checklist, and 
posted on the site inspection map (Figure 2). Inspectors also examine each transect for the 
success of previous maintenance and for erosion, settling, slumping, plant or animal 
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encroachment, human intrusion or vandalism, and other activity or phenomenon that might affect 
the safety, integrity, long-term performance, or institutional control of the site. Inspectors may 
use photographs to support or supplement written observations.  
 
For the Parkersburg site, the following two transects are identified: (1) stabilization mound and 
(2) site perimeter and outlying area. 

 Stabilization mound: Inspectors will walk over the entire area of the stabilization mound 
inside the security fence. The objective is to achieve thorough visual coverage of the surface 
condition of the mound. Inspectors will search for evidence of differential settling or 
depressions in the mound surface that could affect drainage and cause ponding of water. The 
presence of vehicle ruts, from water-sampling or grass-mowing activities conducted during 
times of wet/soft ground conditions, also can affect drainage and create areas of ponded 
water. Evidence of erosion, slumping, and seepage will be sought along the steeper-sloping 
southwest edge of the stabilization mound. Wet areas on the mound surface and areas where 
running water has cut drainage pathways (rills) will be noted. The condition and 
composition of the grass cover (density and health of grass, discolored or dying grass, and 
mowed height of grass) will be noted. The mound surface will be examined for disturbances 
by animals (woodchuck burrows and mice/gopher holes). Trash deposited by wind from 
nearby industries will be noted and removed from the mound. Inspectors will walk along the 
length of the perimeter ditch to determine whether drainage is occurring and the ditch is 
functioning as designed. Included in this transect are the six monitoring wells, and their 
conditions will be noted. 

 Site perimeter and outlying area: This transect includes the security fence, gates, and 
warning signs; the six boundary monuments; the area around the perimeter of the 
stabilization mound, generally from the security fence outward about 200 ft (61 m); and the 
site access road. Inspectors will note any damage to the security fence, gates, and warning 
signs (and whether any are missing). Emphasis in the area outside the fence will be on the 
progress of gully erosion in the southwest corner of the site property that is advancing 
headward toward the edge of the stabilization mound. Erosion rills should be noted, along 
with an evaluation of whether they are extensions of rills formed on the stabilization mound. 
Progress of erosion in the drainage with respect to Boundary Monuments 3 through 5 will be 
noted. Seep areas and other indications of seeps, such as discolored grass or soils, will be 
noted. Animal burrow location and frequency will be noted so their activities and 
movements in relation to the stabilization mound can be determined. The condition of the 
grass cover and the extent of woodland along the south edge of the site property will be 
noted. The presence and evidence of grazing animals will be noted. Wind-transported trash 
will be removed from the site property (from the security fence to the property boundary). 
The condition of the site access road will be noted along with any adjacent land uses that 
might restrict use of the road. Other changes in the outlying area that might be significant 
include new development, changes in land use, improvements or adjustments along the 
railroad right-of-way, and changes adjacent to the site. 
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4.1.3 Inspection Checklist and Map 
 
Before each inspection, inspectors are briefed, and the inspection checklist is reviewed and 
revised as necessary to reflect changing site conditions. A sample checklist is provided in 
Appendix C. The checklist includes the following: 

 Specific site surveillance features to be inspected 

 Routine observations to be made 

 Special issues or problems to be evaluated 
 
Inspectors also will carry site inspection maps. The base map, represented in Figure 2, will be 
annotated to reflect recent observations, issues, and photograph locations. Inspectors will 
annotate the map, sign and date it, and submit it to the inspection case file. Map information will 
be processed for inclusion in the inspection report and will constitute the basis for the following 
year’s inspection map. 
 
4.1.4 Personnel 
 
Typically, two inspectors will perform inspections. Inspectors will be experienced engineers or 
scientists who have the knowledge, skills, and abilities to properly evaluate site conditions and 
recognize imminent or actual problems. 
 
Inspectors will be assigned to a given inspection of the Parkersburg site on the basis of the site 
conditions and inspector expertise. Areas of expertise include civil, geotechnical, and geological 
engineering; geology; hydrology; biology; and environmental science (e.g., ecology, soils, or 
range management). If conditions warrant, more than two inspectors can be assigned to the 
inspection to evaluate serious or unusual problems and to make appropriate recommendations. 
 
4.1.5 Inspection Report 
 
After each scheduled inspection, a site inspection report will be completed that includes the 
following information: 

 A narrative that describes the inspection, including results and recommendations. 

 An inspection map (Figure 2) that will show photograph locations, locations of new or 
anomalous features, locations of features identified during previous inspections for 
observation or monitoring, and the inspection date.  

 Photographs and an inspection photograph log that describes each photograph. 

 Descriptions of any new conditions discovered during the inspection that require monitoring 
or immediate action, along with any recommendations for a follow-up inspection (if 
required) or custodial maintenance or repair. 

 
4.1.6 Follow-Up Inspections 
 
Follow-up inspections are unscheduled inspections conducted to investigate and quantify specific 
problems found during a scheduled inspection, groundwater sampling event, or special study. 
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They determine whether processes that are active at or near the site threaten site security or 
stability, and they evaluate the need for custodial maintenance, repair, or corrective action. 
 
A follow-up inspection begins with an onsite visit to assess the need for definitive tests or 
studies. Additional visits may be scheduled if more data are needed to form conclusions and 
recommend corrective action. 
 
After completion of the follow-up inspection, the information will be analyzed and a follow-up 
inspection report will be prepared within 60 days of the follow-up inspection date. The report 
will include at least the following: 

 A description of the problem 

 A preliminary assessment of any maintenance, repair, or corrective action required 
 Conclusions and recommendations 

 Assessment data, including field and inspection data, and photographs 

 Names and qualifications of the field inspectors 
 
4.1.7 Custodial Maintenance or Repair 
 
Custodial maintenance will be performed as needed at the Parkersburg disposal site. The need to 
conduct unscheduled maintenance or repair will be based on the results of annual site inspections 
and follow-up inspections. 
 
Planned maintenance at the site consists of cutting the grass on the stabilization mound and 
within the site boundary, keeping vegetation off of the site perimeter fence, and controlling 
noxious and evasive plant species. Grass cutting occurs at least once per year; a second cutting 
may occur if conditions warrant. 
 
Unscheduled maintenance or repairs that might be required at the Parkersburg disposal site 
include the following: 

 Repairing the security fence and gates 

 Replacing perimeter warning signs 

 Reestablishing boundary monuments or establishing reference boundary monuments 

 Repairing the site access road 

 Building erosion control structures in drainages on the west and southwest edges of the site 

 Removing trees and brush from the security fence along the south side of the site 

 Controlling burrowing animals on and near the stabilization mound 
 
Any maintenance work will be conducted through a prepared statement of work (including 
subcontractor qualifications) and a purchase order to authorize the types of repair. The annual 
inspection report will include a summary of the work that was necessary to remediate an 
unscheduled maintenance or repair item. After work completion, the subcontractor must submit 
verification of the completed work and/or a written report if the action is considered significant. 
DOE will inspect the site, as necessary, and review the report before certifying that all work is 
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completed in accordance with all required specifications. Copies of all records, documentation, 
and certifications will be maintained by LM. 
 
4.1.8 Environmental Monitoring 
 
Groundwater monitoring is the only environmental monitoring taking place at the Parkersburg 
site. Water levels are monitored in six wells (MW-1 through MW-6), and water quality is 
monitored in two wells (MW-5 and MW-6). Well locations are shown in Figure 2. 
 
The need for groundwater monitoring at the Parkersburg disposal site was evaluated in 
accordance with DOE Order 5440.1E, "National Environmental Policy Act Compliance 
Program," and DOE Order 5400.1, "General Environmental Protection Program." Groundwater 
sampling and analysis of the sample data, as part of additional characterization at the site during 
1994 and 1995 (DOE 1995), determined that the groundwater complied with State of West 
Virginia groundwater standards and with Federal Safe Drinking Water Act standards.  
 
As part of the site characterization (DOE 1995), a hydrologic assessment and computer modeling 
were performed to estimate the number of years a contaminant plume would take to reach 
downgradient wells MW-5 or MW-6 just north of the stabilization mound under “worst case,” 
“most-likely case,” and “best case” scenarios. The computer modeling was programmed to begin 
in 1982 (the year that stabilization was completed). The results of the three scenarios are shown 
in Table 3. 
 

Table 3. Groundwater Model Predictions 
 

Scenarios Number of Years Dates 

Worst Case 15–20 1997–2002 

Most-Likely Case 35–40 2017–2022 

Best Case 95–100 2077–2083 

 
 
The worst-case scenario assumed that the cover of the stabilization mound allowed water to 
infiltrate and saturate the buried radiologically contaminated material, forming a contaminant 
plume that would migrate about 60 ft (18 m) downward through alluvial material to the 
alluvial aquifer.  
 
Based on the site characterization results (DOE 1995), sampling of groundwater at the 
Parkersburg site takes place in MW-5 and MW-6. Analysis of groundwater includes metals 
(antimony, barium, beryllium, cadmium, chromium, lead, mercury, nickel, selenium, and 
thallium), hafnium, zirconium, thiocyanate, major cations and anions (calcium, magnesium, 
potassium, sodium, chloride, sulfate, and nitrate+nitrite), radionuclides (radium-226, 
radium-228, and uranium), gross alpha, and gross beta. Analytical results are compared with 
results of samples collected in 1994 and 1995 (published in a report on Site Characterization 
Results [DOE 1995]) to determine if changes in groundwater quality have occurred. 
 
An initial sampling period was defined from 1997 to 2002 to correspond to the model-predicted 
“worst case” scenario. Because modeling results indicated that contamination of the aquifer 
would occur relatively slowly, it was recommended that groundwater quality would be 
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monitored once every 5 to 10 years after the initial sampling time period (1997 to 2002). Up until 
2014, sampling was conducted on a 5-year schedule. 
 
A groundwater monitoring assessment was conducted for the Parkersburg Disposal Site in 2014 
(DOE 2014). The recommendation made in that assessment was to transition the monitoring 
frequency from once every 5 years to once every 10 years. The assessment is attached as 
(Appendix D). 
 
In August 2014, DOE approved the assessment recommendation to implement the 10 year 
groundwater monitoring frequency that was envisioned and approved by NRC in the previous 
issued LTSP (1995). The next scheduled sampling event at Parkersburg is scheduled to take 
place in 2023, and then every 10 years following. 
 
4.1.9 Corrective Action 
 
If natural or unpredictable events threaten the stability of the stabilization mound, corrective 
action appropriate to the problem could include temporary emergency measures. In addition, the 
factors that caused the problem would be evaluated to ensure that recurrence is minimized or 
avoided. A report of the evaluation would be prepared. 
 
4.1.10 Records and Data Management 
 
To support post-remediation maintenance of the Parkersburg site, LM maintains records at the 
LM office in Grand Junction, Colorado, and at the LM Business Center in Morgantown, West 
Virginia. These records contain critical information required to protect human health and the 
environment, manage land and assets, protect the legal interests of DOE and the public, and 
mitigate community impacts resulting from the cleanup of legacy waste. Site historical records 
about the environmental remediation and stewardship are included in their site record holdings. 
All LM records will be managed in accordance with the following requirements: 

 44 USC 29, “Records Management by the Archivist of the United States and by the 
Administrator of General Services,” United States Code, available online at 
http://www.law.cornell.edu/uscode/text/44/chapter-29 

 44 USC 31, “Records Management by Federal Agencies,” United States Code, available 
online at http://www.law.cornell.edu/uscode/text/44/chapter-31 

 44 USC 33, “Disposal of Records,” United States Code, available online at 
http://www.archives.gov/about/laws/disposal-of-records.html 

 36 CFR 1220–1239, Chapter 12, Subchapter B, “Records Management”  

 DOE Order 243.1B Chg 1, Records Management Program, U.S. Department of Energy, 
Washington, D.C., available online at  
https://www.directives.doe.gov/directives-documents/200-series/0243.1-BOrder-b-admchg1 

 LM Records Management Program procedures  
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4.1.11 Emergency Notification and Reporting 
 
Notification agreements have not been established with local (county), state, and federal 
government agencies for notification of DOE in the event of human intrusion or unusual or 
catastrophic natural events in the vicinity of the Parkersburg site. However, the site is equipped 
with warning signs posted on the security fence that display a 24-hour DOE telephone number, 
which the public can use to report problems at the site. 
 
4.1.12 Quality Assurance 
 
All activities related to the surveillance, monitoring, and maintenance of the Parkersburg site will 
be in compliance with the LM Quality Assurance Manual (LMS/POL/S04320).  
 
4.1.13 Health and Safety 
 
Work at the Parkersburg site is performed in accordance with safety regulations promulgated by 
DOE and the Occupational Health and Safety Administration, including the provisions found in 
10 CFR 851. Prior to the initiation of work, a job safety analysis is developed by the supervisor 
responsible for the work activity and the assigned workers, and it is then approved by a Health 
and Safety representative in accordance with the five core functions of the Integrated Safety 
Management System. Site-specific information related to known hazards and emergency 
information can be found in the Comprehensive Emergency Management System 
(LMS/POL/S04326). 
 
All personnel assigned to a work activity or visiting the site are briefed to the approved job 
safety analysis and are required to have the proper personal protective equipment and 
communication equipment available for their immediate use. 
 
Maintenance subcontractors are required to follow this same process in accordance with the 
requirements of 10 CFR 851, which are found in their specific contract documents. 
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ANNUAL INSPECTION CHECKLIST 
PARKERSBURG, WEST VIRGINIA, NWPA 151(c) DISPOSAL SITE 

 
Status of Site Inspections 

 
Date of This Revision:              ______________ 
 
Last Annual Inspection:          ______________ 

 Inspectors:   ______________ 
 
 Next Annual Inspection:               ______________ 
 Inspectors:   ______________ 
 
 
No. ITEM ISSUE ACTION 
1 Access From Dupont Road (State Route 892) to 

Northwest Drive (formerly named Foster Drive), 
then left along the DOE right-of-way to the site 
(see Figure 1-1 and Table 2-1 of LTSP).  Road 
may be rutted along soccer fields, and 
overgrown from lack of use closer to the site 
 
Gravel was placed next to the RR tracks along 
the access road to fill in low spots in 2010.   

Check status of access road, note any concerns. 
 
Be alert of operations on neighboring Northwest 
Pipe property (e.g., heavy equipment operation, 
movement of large pipe sections, etc.) and take 
appropriate safety precautions.   
 
Inspect access road along RR tracks and check 
for new low-spots.  

2 Specific site 
surveillance Features 

See attached table.  

  Grass covered disposal cell (essentially the area 
inside the security fence) 
 
Spraying and mowing has been taking place 
since 2003 to control Poison Hemlock 
infestations.  This has allowed teasel to take hold 
in its place, especially in the NW corner of the 
site. 
 

 
 
 
Evaluate vegetation management efforts, report 
concerns and progress.  Note condition of the 
grass cover. Also check for; erosion, settling, 
biointrusion (animal burrows), or other 
modifying process. 

  Site Entrance Sign 
No current issues 

 
Verify presence and note condition of the site 
entrance sign. 



No. ITEM ISSUE ACTION 
  Site Perimeter Fence and 15 Perimeter signs 

No current issues 
 

• Fence was replaced in 2007. 
 
 
 

• Sixteen perimeter signs are installed on 
the fence.  In the past perimeter signs 
have been vandalized by shotgun blasts. 

 
• In the past some locks were rusted and 

difficult to use. 
 
 
An area of several animal burrows is present 
under the west perimeter fence.  A couple of the 
burrows are large, and present a tripping hazard. 
 

 
 
 
Note the presence of any vegetation on or around 
base of the fence that might impact integrity of 
the fence. 
 
Verify presence and note the condition of all 16 
site perimeter signs. 
 
 
Have a few replacement locks available. 
 
 
 
Be aware of this area and proceed with caution 
to avoid tripping hazards. 

  Boundary Monuments (6-total) 
 
Some boundary monuments are difficult to 
locate 

• BM-3 is often covered with shrubby 
vegetation 

• BM-5 and BM-6 are in wooded areas and 
difficult to find.  Distances from 
perimeter fence are noted on the 
inspection map. 

 
Verify presence and condition of all 6 boundary 
monuments.  Clear vegetation and/or unbury if 
needed (may need a small shovel). 
 
 

  Survey Monument 
Located along railroad track, southeast of 
Boundary Monument 6. 

 
Verify presence and condition of survey 
monument. 

3 Area between the 
security fence and the 
property boundary 

Fence fabric should be free of vegetation. Note effectiveness of mowing and herbicide 
treatments around the fence in keeping 
vegetation from encroaching onto the fence 
fabric. 



No. ITEM ISSUE ACTION 
4 Outlying area A drainage channel is located along the west side 

of the site and is lined with concrete and energy 
dissipation baffles near the southwest corner of 
the site. 
 
Site is located in a developed industrial area. 

Evaluate the condition of the drainage channel. 
Check for signs of erosion. 
 
 
 
Check for indications of development or change 
in adjacent land-use that could threaten site 
integrity or security. 

5 Monitor Wells 
 
Groundwater 
monitoring 

Ground water is sampled every 10 years. 
 
Six monitor wells on site: 

• MW-5 and MW-6 (installed by DOE) are 
suitable for sampling. 

• MW-1 thru MW-4 (from AMAX) are 
only suitable for water level 
measurements. 

 
Identified Minor Well Maintenance Issues . 

• The protective casings at MW-2 and 
MW-4 are leaning and need to be 
straightened.  They are not leaning 
enough to impact the riser of the monitor 
well. 

• Several monitor wells contain old 
sampling equipment that is no longer 
serviceable and should be removed 

• The bollard located at MW-6 needs to be 
repaired. 

• Outside casings on the AMAX wells are 
rusting. 

Wells will be inspected as they are sampled.   
 
Verify that the wells are properly locked and 
secured. 
 
 
 
 
 
Minor Well Maintenance Issues are considered 
to be low priority. 

 
 

BEWARE OF POISON IVY, TICKS, AND EXCESSIVE POPULATIONS OF MOSQUITOS! 
 



Site-Specific Surveillance Features— Parkersburg West Virginia, 
NWPA 151(c) Disposal Site 

 
FEATURE COMMENT 

Access Road  Leads through soccer fields from Northwest Drive. 
 

Entrance Gate 
 

Replaced in 2007. 

Entrance Sign (1) No comment 
 

Perimeter Signs (16) No comment 
 

Site Markers BM-2 Replaced in 2011 
BM-4 Raised in 2011. 
 

Security Fence Replaced in 2007 

Boundary Monuments (6) Located at the property corners. Marked by T-posts. BM–4 may be buried in 
sediment BM-3, 5, and 6 may be covered by vegetation. 

Monitor Wells (6) Located inside the security fence around the edge of the cell. 
  MW-1 through MW-4: installed by AMAX, water level only. 
  MW-5 and MW-6: installed by DOE, sampled every 5 years. 
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1.0 Purpose and Scope 
 
The purpose of this assessment is to document the groundwater quality and elevation data 
collected since 1994 at the Parkersburg, West Virginia, Disposal Site, and to determine if the 
data support transitioning from a sampling frequency of once every 5 years to a frequency of 
once every 10 years. If a transition to sampling once every 10 years is deemed appropriate, the 
optimal timing for this transition is also to be considered.  
 
The Long-Term Surveillance Plan (LTSP) for the Parkersburg site defines an initial groundwater 
sampling period from 1997 to 2002. The LTSP further explains that groundwater modeling 
results indicate that contamination of the aquifer would occur relatively slowly and that 
groundwater quality should be monitored once every 5 to 10 years following the end of the initial 
sampling period in 2002 (Attachment 1).  
 
Since the initial sampling period ended 12 years ago, this assessment of the water quality will 
determine the optimum time frame for reducing the monitoring frequency. Transitioning the 
frequency from 5 years to 10 years is consistent with ongoing efforts to streamline stewardship 
costs at U.S. Department of Energy (DOE) Office of Legacy Management (LM) sites if such 
change is without risk to human health and the environment.  
 
As this assessment details, the optimum time frame to move from a 5-year sampling frequency to 
a 10-year frequency is after the sampling event of 2013. The data support transitioning the 
sampling frequency now, and the timing aligns with the time frames stated in the model, which 
predict outcomes of disposal cell performance.  
 
 

2.0 Introduction 
 
The controlling document for groundwater monitoring at the Parkersburg disposal site is the 
Long-Term Surveillance Plan for the Parkersburg, West Virginia, Disposal Site (DOE 1995a). 
The Parkersburg LTSP prescribes that current groundwater quality data be compared to water 
quality data reported in 1994 and 1995 to determine if changes in groundwater quality have 
occurred. This report summarizes groundwater monitoring data (quality and elevation) collected 
at the Parkersburg disposal site in 1998, 2003, 2008, and 2013 and compares results to data 
collected in 1994 and 1995.  
 
Figure 1 is a site map that shows the location of the six monitoring wells located at the site, 
identified as MW-1 through MW-6. Monitoring wells MW-1 through MW-4 are only used for 
measuring water elevations (and not water quality), since well construction and completion 
records for these wells are incomplete, making them unsuitable for analyzing water quality. 
Table 1 provides an analyte list for samples collected from MW-5 and MW-6. Groundwater is 
analyzed for 13 metals, 7 major cations and anions, and 5 radionuclides every 5 years.  
 
 



 
 

Figure 1. Well Location Map 
 



Table 1. Analyte List for the Parkersburg Site 
 

Metals Major Cations and Anions Radionuclides 
Antimony Calcium Radium-226 
Barium Magnesium Radium-228 

Beryllium Potassium Uranium 
Cadmium Sodium Gross alpha 
Chromium Chloride Gross beta 

Lead Sulfate 

 

Mercury Nitrate/Nitrite 
Nickel 

 

Selenium 
Thallium 
Hafnium 

Zirconium 
Thiocyanate 

 
 

3.0 Regulatory Framework 
 
Between 1957 and 1975, the privately owned Parkersburg site processed zircon ore (1957 to 
1970), produced zirconium and hafnium metal sponge (1957 to 1974), and was used to conduct 
experiments with baddeleyite (a zirconium oxide [1975]). The site was transferred to the federal 
government in 1994 and is governed in accordance with Subtitle D, Section 151(c), “Special 
Sites,” of the Nuclear Waste Policy Act of 1982 (Title 42 United States Code [USC] 
Section 101719[c]). Section 151(c) of the Nuclear Waste Policy Act states that if the low-level 
radioactive waste results from a licensed activity recovering zirconium, hafnium, and rare earth 
metals from source material, then the Secretary of Energy, upon request by the owner of the site, 
shall assume title and custody of the radioactive waste and the land on which it resides. This 
transfer of ownership occurs when the site has been decontaminated and stabilized in accordance 
with the U.S. Nuclear Regulatory Commission (NRC) requirements and when the owner has 
made financial arrangements approved by NRC for the long-term maintenance and monitoring of 
the site. 
 
DOE assumed ownership of the Parkersburg site on March 4, 1994, following NRC termination 
of the site license. In accordance with the NRC/DOE Agreement in Principle for Transfer of 
NRC, Restricted Release Sites to DOE as Authorized Under Section 151(c) of the Nuclear Waste 
Policy Act (Attachment 2), DOE is authorized to maintain the waste and land in a manner that 
will protect the public health and safety and the environment. The governing document for 
managing the Parkersburg site is the Parkersburg LTSP that was prepared by DOE and issued 
in 1995. 
 
The groundwater monitoring strategy established in the Parkersburg LTSP is to sample 
groundwater once every 5 years until 2002, then once every 5 to 10 years after 2002. The 
transition to once every 5 to 10 years is based on groundwater modeling results that indicate that 
if contamination of the aquifer took place, it would occur relatively slowly. The groundwater 
monitoring schedule has remained at once every 5 years through 2013. Groundwater data 
collected through 2013 support transitioning to a sampling schedule of once every 10 years. 
Since the strategy for transitioning sampling to once every 10 years is already in the approved 
LTSP, no notification to site stakeholders is required.  



 
Groundwater quality results are compared to standards of the Safe Drinking Water Act  
(42 USC 300[f] et seq.) and the State of West Virginia groundwater quality standards, and made 
available to the public on the LM website: http://www.lm.doe.gov/parkersburg/Documents.aspx. 
Although groundwater monitoring requirements in the LTSP are not being changed, the LTSP 
requires a revision to reflect the findings of this assessment. The revised LTSP will also be 
posted on the LM website so that it is available to site stakeholders (e.g., NRC Division of Waste 
Management and Environmental Protection, West Virginia Department of Environmental 
Protection, and the interested public). 
 
 

4.0 Historical Background 
 
This section presents a brief summary of the site history to provide background on when 
monitoring wells were installed and why certain constituents of the groundwater are being 
analyzed.  
 
From 1957 to 1970, zircon ore was processed at the Parkersburg site. Zirconium and hafnium 
metal sponge were produced until 1974, and experiments with baddeleyite were conducted in 
1975. In 1977, the property that had been involved with the zirconium-processing operations was 
sold. Site inspections by NRC in 1977 found areas of residual soil contamination associated with 
the ore processing. Pyrophoric material was also found. In 1979, studies were conducted to 
develop a stabilization plan. Two groundwater monitoring wells (MW-1 and MW-2) were 
installed as part of the evaluation of the hydrogeology.  
 
In 1982, NRC granted a license authorizing the collection, stabilization, and storage of 
contaminated soil and rubble. During the construction of the stabilization mound, two additional 
groundwater monitoring wells (MW-3 and MW-4) were installed. The stabilization work was 
completed in 1982. 
 
Additional site characterization work was conducted in 1994 in preparation for DOE assuming 
responsibility for the site. Two additional groundwater monitoring wells were installed (MW-5 
and MW-6) as part of a site characterization study that was published in 1995. Groundwater data 
collected at the site in 1994 and 1995 as part of the AMAX Radioactive Material Storage Area, 
Parkersburg, West Virginia, Site Characterization Results (DOE 1995b) showed that the 
groundwater complied with State of West Virginia groundwater quality standards and with 
federal Safe Drinking Water Act standards.  
 
 

5.0 Site Hydrology 
 
In descending order, the stratigraphy beneath the site consists of 1 to 10 feet of clayey silt/silty 
clay soils overlying 90 feet of interbedded sand and gravel alluvium. Sandstone bedrock is 
present at approximately 100 feet below the ground surface. An alluvial aquifer is present in the 
lower 40 feet of the interbedded sand and gravel alluvium (DOE 1995b). Slug test data are 
available from monitoring wells MW-5 and MW-6. Hydraulic conductivities of 1.8 × 10−2 inches 
per second and 1.3 × 10−3 inches per second were calculated for MW-5 and MW-6, respectively, 
based on the slug test results. Water level maps constructed in 1994 and 1995 indicate that the 



groundwater flow direction is to the northeast at a relatively flat hydraulic gradient that ranged 
from 1 × 10−3 inches per second to 3 × 10−3 inches per second. The relatively flat gradient 
indicated that changes in flow direction are not uncommon for the area (DOE 1995b). 
 
Computer modeling was conducted in 1995 to estimate the number of years that it might take for 
contaminated groundwater to reach monitoring wells MW-5 and MW-6 if the disposal cell cover 
allowed precipitation to infiltrate and saturate the buried waste, resulting in the formation of a 
contaminant plume. The modeling estimated the length of time that it would take for the 
contaminant plume to travel through unsaturated alluvium to reach the water table and then 
through the saturated alluvium to reach the downgradient wells. The modeling was programmed 
to begin in 1982 (the year that the stabilization was completed). The results for three scenarios 
(worst case, most likely case, and best case) are provided below. 
 

Groundwater Model Predictions 
 

Scenarios Number of Years Dates 
Worst Case 15–20 1997–2002 

Most Likely Case 35–40 2017–2022 
Best Case 95–100 2077–2083 

 
 
It should be noted that the Parkersburg LTSP defines an initial sampling period from 1997 to 
2002, which corresponds to the modeled “worst case.” 
 
 

6.0 Groundwater Monitoring Results 
 
Groundwater sampling is scheduled to correspond to the model-predicted time periods presented 
above. Following an initial sampling period (1997 to 2002) a 5-year or 10-year schedule is 
recommended in the LTSP. A 5-year schedule has been followed since 1998.  
 
Since 1995, sampling has taken place four times: in 1998, 2003, 2008, and 2013. Analytical 
results are summarized in Table 2 for monitoring well MW-5 and in Table 3 for monitoring 
well MW-6.  
 
As shown in Tables 2 and 3, with the exception of nitrate/nitrite at monitoring well MW-6 in 
2013, water quality remains in compliance with both State of West Virginia groundwater quality 
standards and federal Safe Drinking Water Act standards. The data also indicate that the water 
quality has remained essentially the same compared to the water quality reported in 1994 and 
1995. Based on the results provided in Tables 2 and 3, the worst-case model-predicted scenario 
did not occur.  
 
As shown in Table 3, the nitrate/nitrite concentration in monitoring well MW-06 was slightly 
above both state and federal standards in 2013 (14 milligrams per liter [mg/L] versus a standard 
of 10 mg/L). Given that all other monitored parameters are consistent with historical results, the 
2013 nitrate/nitrite water quality exceedance is attributed to adjacent property improvements and 
the use of fertilizers in the area rather than to disposal cell performance. 
 



Table 2. Monitoring Well MW-5, Water Quality, 1994 Through 2013 
 

Metals EPAf 
MCL 

WVg 
Standard Analyte  Units 1994 1995 1998 2003 2008 2013 

Antimony µg/L 3.1 B U   U   0.3 B U   U  6   
Barium µg/L 90.4 B 86.6 B 73.9 B 74.5 B 63   92  2000 2000 

Beryllium µg/L U   U   U   U   0.5 B U  4 4 
Cadmium µg/L U   U   U   U   0.076 B U  5 5 
Chromium µg/L U   U   U   U   U   U  100 100 

Lead µg/L U   U   U   U   0.55   0.26 B 15e 15 
Mercury µg/L U   U   U   U   U   U  2 2 
Nickel µg/L U   U   U   U   1.8 B U      

Selenium µg/L U   U   U   U   0.015 B U  50 50 
Thallium µg/L U   U   U   U   0.028 B U  2 2 
Hafnium µg/L U   U   U   U   a  a      

Zirconium µg/L 1.1 B U   U   U   U   U      
Thiocyanate µg/L U   U   U   U   U   U      

Major Cations and Ions     
Calcium mg/L 110   107   99.5   110   110   160      

Magnesium mg/L 16.2   15.4   12.6   13.4   14   21      
Potassium mg/L 4.31 B 3.65 B 3.14   3.48   3.2   3.3      

Sodium mg/L 10.6   7.74   9.85   10.9   16   11      
Chloride mg/L 25.9   23   20.6   42.2   54   79      
Sulfate mg/L 53.8   54.1   52.4   58.9   62   64      

Nitrate/nitriteb mg/L 3.88   3.34   2.54   3.08   2.7   7.3  10 10 
Radionuclides     

Radium-226 pCi/L 0.15   0.15   U   U   U   U  5c 5c 
Radium-228 pCi/L U   U   U   U   U   U  5c 5c 

Uranium µg/L U   U   U   0.29 B 0.3 E 0.38  30 30 
Gross alpha pCi/L U   U   U   U   U   U  15 15 
Gross beta pCi/L U   U   U   U   3.45h   2.79h  4d 4d 

Notes: 
Max Value reported for 1994, 1995, 1998, 2003, and 2008 
a Zirconium used as proxy for hafnium 
b Nitrate/nitrite as nitrogen 
c Radium-226 and radium-228 combined 
d mrem = millirem (rem=roentgen equivalent man) 
e Action limit 
f U.S. Environmental Protection Agency (EPA) federal Safe Drinking Water Act standard 
g State of West Virginia groundwater quality standards 
h Screening level of concern for gross beta is 50 pCi/L. Data from 2008 and 2013 indicate 

that beta is from potassium. 

Abbreviations:  
B = Result is between instrument detection limit and contract-required detection limit  
E = Result is an estimate 
MCL = maximum contaminant level 
µg/L = micrograms per liter  
pCi/L= picocuries per liter 
U = Result was below detection limit 
 

 

 



 Table 3. Monitoring Well MW-6, Water Quality, 1994 Through 2013 
 

Metals EPAf 
MCL 

WVg 
Standard Analyte  Units 1994 1995 1998 2003 2008 2013 

Antimony µg/L 1.1 B 1 B U  0.95 B U  0.44  6  
Barium µg/L 89.3 B 88.9 B 92.9 B 85 B 82  160  2000 2000 

Beryllium µg/L U  U  U  U  0.33 B U  4 4 
Cadmium µg/L U  U  U  U  U  U  5 5 
Chromium µg/L U  U  U  U  0.57 B U  100 100 

Lead µg/L U  U  U  U  0.14 B 0.24 B 15e 15 
Mercury µg/L U  U  U  U  U  U  2 2 
Nickel µg/L U  U  U  U  1 B U    

Selenium µg/L U  U  U  U  0.046 B U  50 50 
Thallium µg/L U  U  U  U  0.029 B U  2 2 
Hafnium µg/L 1.1 B U  U  U  a  a    

Zirconium µg/L 1.5 B U  U  U  U  U    
Thiocyanate µg/L U  U  U  U  U  U    

Major Cations and Ions   
Calcium mg/L 133  122  114  99.7  100  190    

Magnesium mg/L 14.8  13.2  12.4  11.4  11  24    
Potassium mg/L 2.34  1.78  1.83  1.76  2.1  3.3    

Sodium mg/L 13.9  12.9  14.6  14.4  19  32    
Chloride mg/L 31.6  26  24.5  52.5  38  120    
Sulfate mg/L 101  81  58.8  48.6  70  91    

Nitrate/nitriteb mg/L 10  9.71  6.37  1.9  1.7  14  10 10 
Radionuclides   

Radium-226 pCi/L 0.25  0.1  U  U  U  U  5c 5c 

Radium-228 pCi/L U  U  U  U  U  U  5c 5c 

Uranium µg/L U  U  U  0.44 B 0.44  0.64  30 30 
Gross alpha pCi/L U  U  U  U  U  U  15 15 
Gross beta pCi/L U  U  U  U  U  3.37h  4d 4d 

Notes: 
Max Value reported for 1994, 1995, 1998, 2003, and 2008 
a Zirconium used as proxy for hafnium 
b Nitrate/nitrite as nitrogen 
c Radium-226 and radium-228 combined 
d mrem = millirem (rem=roentgen equivalent man) 
e Action limit 
f EPA federal Safe Drinking Water Act standard 
g State of West Virginia groundwater quality standards 
h Screening level of concern for gross beta is 50 pCi/L. Data from 2008 and 2013 indicate 

that beta is from potassium. 

Abbreviations:  
B = Result is between instrument detection limit and contract-required detection limit 
MCL = maximum contaminant level 
µg/L = micrograms per liter  
pCi/L= picocuries per liter 
U = Result was below detection limit 
 

 



7.0 Groundwater Elevations 
 
Groundwater elevation measurements collected in 1994, 1998, 2003, 2008, and 2013 are graphed 
in Figure 2. The data indicate that water levels have been rising since 2004. In 2013, water levels 
were approximately 5.5 to 6.5 feet higher than in 2004. Although the water levels have been 
rising, the water level data indicate that the groundwater flow direction has remained generally to 
the north-northeast. Figure 3 through Figure 6 are water table maps for 1998, 2003, 2008, and 
2013, respectively. As shown in the figures, the water table gradient has also remained fairly flat 
and consistent.  
 

 
 

Figure 2. Static Water Levels by Location 
 
 
 



 
 

Figure 3. Groundwater Levels—October 1998 
 

 



 
 

Figure 4. Groundwater Levels—October 2003 
 

  



 
 

Figure 5. Groundwater Levels—October 2008 
 

 



 
 

Figure 6. Groundwater Levels—November 2013 
 



8.0 Conclusions 
 
Data collected in 1998, 2003, 2008, and 2013 indicate the following: 

• The water quality data indicate that the disposal cell is operating as designed. 

• Although water levels are increasing, the increase has had no adverse impact on cell 
performance.  

• With the exception of a nitrate/nitrite exceedance of water quality standards in 2013, water 
quality beneath the Parkersburg site remains in compliance with both State of West Virginia 
groundwater quality standards and federal Safe Drinking Water Act standards.  

• The water quality exceedance for nitrate/nitrite in 2013 at one monitoring well is attributed 
to adjacent property improvements and the use of fertilizers rather than to cell performance. 

• The “worst-case” modeling scenario for detecting a potential contaminant plume at 
monitoring wells MW-5, MW-6, or both did not occur. 

• Groundwater flow directions have remained in a general north-northeast direction from 1998 
through 2013, even though water levels have increased. 

• The water quality and water level data support transitioning from a sampling frequency of 
once every 5 years to a frequency of once every 10 years. The optimum timing for a 
transition to a sampling frequency of once every 10 years is the present, since the 2013 
sampling results have been assessed. A 10-year sampling frequency (with a start year of 
2013) will correlate well with model-predicted scenario dates presented in Section 5.0 for 
the “most likely case.” On a 10-year schedule, the next sample would be collected in 2023 
(the end of the model-predicted “most likely case”) and in 2083 (the end of the model-
predicted “best case”). 

• If a decision is made to continue sampling on a 5-year frequency to collect additional data to 
verify cell performance, the next logical year for considering a transition to a sampling 
frequency of once every 10 years would be 2023, in order to have the monitoring schedule 
correlate with model predictions of cell performance. 

 
 

9.0 Recommendations 
 
It is recommended that the sampling frequency transition to once every 10 years. The next 
scheduled sampling event would then be in 2023 (corresponding to the end of the model-
predicted “most likely case”). Transitioning to a 10-year sampling frequency now aligns the 
sampling schedule with the end of the model-predicted “best case” in 2083. 
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