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ABSTRACT

This Site Environmental Report for Calendar Year 1996 describes the environmental
monitoring programs at the Weldon Spring Site Remedial Action Project (WSSRAP). The
‘objectives of these programs are to assess actual or potential exposure to contaminant effluents
from the project area by providing public use scenarios and dose estimates, to demonstrate -
compliance with Federal and State permitted levels and regulations, and to summarize trends .
and/or changes in contaminant concentrations identified through environmental monitoring.

In 1996, the maximum total effective dose equivalent (TEDE) to a hypothetical individual
who was employed full-time at the nearby Missouri Highway and Transportation Department
Maintenance Facility (MHTD) was 2.7 mrem (0.027 mSv). The maximum TEDE to a
hypothetical individual at the boundary of the Weldon Spring Quarry was 0.0051 mrem
(5.1E-5 mSv). ' The maximum TEDE to a hypothetical individual who frequents the Weldon
Spring Vicinity Properties was 0.0034 mrem (3.4E-5 mSv). These estimates are below the U.S.
Department of Energy requirement of 100 mrem (1 mSv) annual total effective dose equivalent
for all exposure pathways. ' '

The combined collective population dose equivalent for the 'population -assumed to .
frequent the Busch Memorial Conservation Area (160,000 individuals) and employees of the
MHTD facility (nine individuals) was 0.19 person-rem (1.9E-3 person-Sv). Results from
- radiological air monitoring for the National Emission Standards for Hazardous Air Pollutants
(NESHAPs) program indicated that all estimated total effective dose equivalents were less than
the U.S. Environmental Protection Agency (EPA) standard of 10 mrem (0.1 mSv) per year.

Comprehensive monitoring indicated that emissions of radiological compounds in airborne
and surface water discharges from the Weldon Spring site consisted primarily of Rn-220 gas,
isotopes of thorium and radium, and natural uranium.. Airborme Rn-220 emissions were
estimated to be 128 Ci (4.7E12 Bq), while emissions from a combination of thorium, radium,
and natural uranium isotopes to surface water was estimated to be 0.028 Ci (1.0E9 Bq), for a
total of 1,630 g (1.6 kg). There was no measurable impact to any drinking water source.

Various State and Federal permit levels are monitored under National Pollutant Discharge
Elimination System (NPDES) permits. Permit levels were maintained during 1996, except for
five occasions when the settleable solids limit was exceeded at storm water outfalls.
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Exceedances occurred at Outfall NP-0002 in June and October, at Outfall NP-0010 in April and ‘
June, and Outfall NP-0016 in June.
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1 INTRODUCTION

The Weldon Spring Site Remedial Action Project (WSSRAP) is part of the
U.S. Department of Energy (DOE) Environmental Restoration Program, one of the remedial

~ action programs under the direction of the DOE Office of Environmental Management. This

Site Environmental Report for Calendar Year 1996 summarizes the environmental monitoring

results obtained in 1996 and presents the status of Federal and State compliance_activities.

DOE requirements for environmental monitoring and protection of the public, the
mandate for this document, are designated in DOE Order 5400.1, General Environmental
Protection Program, DOE Order 5400.5, Radiation Protection of the Public and Environment,
and the implementation guide for DOE Order 5400.5: Environmental Regulatory Guzde for
Radiological Ejﬂuem Monitoring and Environmental Surveillance (Ref. 1).

In 1996, environmental monitoring activities were conducted to support remedial action
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA),
the Clean Air Acr (CAA), the National Environmental Policy Act (NEPA), the Clean Water Act
(CWA), and other applicable regulatory requirements. The monitoring program at the WSSRAP
has been designed to protect the public and to evaluate the effects on the environment, if any,

from remediation activities.

The purposes of the Site Environmental Report for Calendar Year 1996 include:

Providing general information on the WSSRAP and the current status of remedial
activities. ‘

e . Presenting summary data and interpretations for the 1996 environmental
monitoring program. 4

. Providing information regarding ongoing remedial actions.

. Reporting compliance with Federal, State, and local requirements and DOE
standards.
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o Providing dose estimates for radiological compounds as appropriate for the
WSSRAP. '

o Summarizing trends and/or changes in contaminant concentrations to support
remedial actions, ensure public safety, and maintain surveillance monitoring
requirements. '

1.1  Site Description

The Weldon Spring site is located. in southem St. Charles County, Missouri
approximately 48 km (30 mi) west of St. Louis (Figure 1-1). The site consists of two main
areas, the Weldon Spring Chemical Plant and raffinate pits and the Weldon Spring Quarry, both
located along Missouri State Route 94. Access to both the site and quarry is restricted by locked
chain link fences with on-site security. : ' '

The Weldon Spring Chemical Plant is a 67.2 ha (166 acres) area which operated as the
Weldon Spring Uranium Feed Materials Plant (WSUFMP) until 1966. Buildings were
contaminated with asbestos, hazardous chemical substances, uranium, and thorium. (Building
dismantlement was completed in 1994.) Radiological and chemical (polychlorinated biphenyls
[PCBs], nitroaromatic compounds, metals and inorganic ions) contaminants can also be found

in the soil in several areas around the site. The raffinate pits are located on the chemical plant
site and consist of four settling basins that cover approximately 10.5 ha (26 acres) (Figure 1-2).

These pits are radiologically contaminated with uranium and thorium residues and chemical
contaminants including nitrate, fluoride, PCBs, and various heavy metals.

. The Weldon Spring Quarry is a former 3.6 ha (9 acres) limestone quarry located south-
southwest of the chemical plant area (Figure 1-3). The quarry is essentially a closed basin;
surface water within the rim flows to the quarry floor and into a sump. The amount of water
in the sump varies in response to quarry water treatment plant operations and precipitation. The
quarry bulk waste removal operation was completed in 1995. The bulk waste contained
" radiological and chemical contaminants including uranium, radium, thorium, metals, nitrates,

PCB:s, semivolatile organic compounds, nitroaromatics, and asbestos.

' DOE/OR/21548-676, Rev. 0 - ' 2
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1.2  Site History

From 1941 to 1945, the U.S. Department of the Army produced trinitrotoluene (TNT)
and dinitrotoluene (DNT) at the Weldon Spring Ordnance Works, which covered 6,974 ha
(17,233 acres) of land that now includes the Weldon Spring site. By 1949, all but about 809 ha
(2,000 acres) had been transferred to the State of Missouri (August A. Busch Memorial
Conservation Area) and to the University of Missouri (agricultural land). Except for several.
small parcels transferred to St Charles County, the remaining property became the Army
training area.

- Through a Memorandum of Understanding between the Secretary of the Army and the
General Manager of the Atomic Energy Commission (AEC), 83 ha (205 acres) of the former
ordnance works ‘prdperty was transferred in May 1955 to the AEC for construction of the
WSUFMP, now referred to as the Weldon Spring Chemical Plant. Considerable explosives
decontamination was performed by the Atlas Powder Company and the Army prior to WSUFMP
construction. From 1958 until 1966, the WSUFMP converted processed uranium ore
concentrates to pure uranium trioxide, intermediate compounds, and uranium metal. A small
amount of thorium was also processed. Wastes generated during these operatlons were stored
in the four raffinate pits.

In 1958, the AEC acquired title to the Weldon Spring Quarry from the Army. The Army
had-used it since 1942 for burning wastes from the manufacture of TNT and DNT and disposal
of TNT-contaminated rubble during the operation of the ordnance works. Prior to 1942, the
quarry was mined for limestone aggregate used in the construction of the ordnance works. The
AEC used the quarry from 1963 to 1969 as a disposal area for uranium residues and a small
amount of thorium residue. Material disposed of in the quarry during this time consisted of
building rubble and soils from the demolition of a uranium ore processing facility in St. Louis.
These materials were contaminated with uranium and radium. -Other radioactive materials in the
quarry include drummed wastes, uncontained wastes, and contaminated process equipment.

The WSUFMP was shut down in 1966, and in 1967 the AEC returned the facility to the
Army for use as a defoliant production plant to be known as the Weldon Spring Chemical Plant.
The Army started removing equipment and decontaminating several buildings in 1968.
However, the defoliant project was canceled in 1969 before any process equipment was installed.
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The Army retained responsibility.for the land and facilities of the chemical plant, but the 20.6 ha
(51 acre) tract encompassing the Weldon Spring raffinate pits was transferred back to the AEC.

The Weldon Spring site was placed in caretaker status from 1981 through 1985, when
custody was transferred from the Army to the Department of Energy. In 1985, the DOE '
proposed designating control and decontamination of the chemical plant, raffinate pits, and
quarry as a major project. A Project Management Contractor (PMC) for the Weldon Spring Site
Remedial Action Project was selected in February 1986. In July 1986, a DOE project office
was established on site, and the PMC, MK-Ferguson and Jacobs Engineering Group, inc.,
assumed control of the site on October 1, 1986. The quarry was placed on the Environmental
Protection Agency's National Priorities List (NPL) in July 1987. The DOE redesignated the site
as a Major System Acquisition in May 1988. The chemical plant and raff'mate pnts were added
to the NPL in March 1989.

A more detailed presentation of the production, ownership, and waste history of the
Weldon Spring site is available in the Remedial Investigation for Quarry Bulk Wastes (Ref. 2)
and the Remedial Investigation for the Chemical Plant Area of the Weldon Spring Site (Ref. 3)..

1.3  Geology and Hydrog_eology

The Weldon VS'pring site is situated near the boundary between the Central :Lowland and
the Ozark Plateau physiographic provinces. This boundary nearly coincides with the southern
edge of Pleistocene glaciation that covered the northern half of Missouri over 10,000 years ago
(Ref. 4).

The uppermost bedrock units underlying the Weldon Spring Chemical Plant are the
~ Mississippian Burlington and Keokuk Limestone. Overlying the bedrock are unlithified units
consisting of fill, top soil, loess, glacial till and limestone residuum of thicknesses ranging from
a few feet to several tens of feet.

There are three bedrock aquifers under_lyihg St. Charles County. The shallow aquifer
consists of Mississippian Limestones and the middle aquifer consists of the Ordovician
Kimmswick Lime_stone. The deep aquifer includes formations from the top of the Ordovician
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St. Peter Sandstone to the base of the Cambrian Potosi Dolomite. Alluvial aquifers of
Quaternary age are present near the Missouri and Mississippi Rivers. '

The Weldon Spring Quarry is located in low limestone hills near the northern bank of
the Missouri River. The mid-Ordovician bedrock of the quarry area includes in descending
order, the Kimmswick Limestone, Decorah Formation, and Plattin Limestone. These formations
are predominantly limestone and dolomite. Near the quarry, the carbonate rocks dip to the
northeast at a gradient of 11 m/km to 15 m/km (58 ft/mi to 79 ft/mi) (Ref. 4). Massive
quatemary deposits of Missouri River alluvium cover the bedrock to the south and east of the

quarry.
14 .Surfac'e Water System and Use

The chemical plant and raffinate pits area is located on the Missouri-Mississippi River
surface drainage divide (Figure 1-4). There are eight surface water bodies at the chemical plant
area: four raffinate pits, Ash Pond, Frog Pond, the chipped wood storage area pond, and the
material staging area (MSA) pond. Portions of Ash Pond were capped in late 1994. As a result
of the capping, Ash Pond does not accumulate water unless the valve on the discharge structure
is closed. The capacity of Frog Pond was permanently reduced in 1995 when the water level
was lowered to allow remediation adjacent to the pond. Elevations on the site range from
approximately 185.4 m (608 ft) above mean sea level (msl) near the northern edge of the site
to 205 m (673 ft) above msl near the southern edge. The topography of the site is gently
undulating in the upland areas, typical of the Central Lowlands phys-iographic province. South
of the site, the topography changes to the narrow ridges and valleys and shon steep streams
common to the Ozark Plateau physiographic provmce (Ref 4).

No natural drainage channels traverse the site, although remnants of a channel through
the Ash Pond area are present. Drainage from the southeastern portion of the site generally
flows southward to a tributary referred to as the Southeast Drainage (5300 Drainageway) that
flows to the Missouri River.

In the surrounding areas, man-made lakes in the August A. Busch Memorial
Conservation Area are used for public fishing and boating. No swimming is allowed in the
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conservation. aréa, although some may occur. No surface water is used for irrigation or as a’
public drinking water supply. The northern and western portions of the site, including the Frog

Pond and Ash Pond areas, drain to tributaries for Busch Lakes and Schote Creek, which in tum
enter Dardenne Creek, which ultimately drains to the Mississippi River.

Two sedimentation basins minimize the discharge of sediment from the site during
remediation efforts. One basin is downstream of Ash Pond and collects Ash Pond runoff water
as well as all waters that discharge at Outfall NP-0003 (see Section 7). The second basin
. collects water from the northeast section of the site and discharges to Outfall NP-0002.

The Weldon Spring Quarry is situated on a bluff of the Missouri River valley about
1.6 km (1 mi) northwest of the Missouri River at approximately River Mile 49. No direct
surface water runoff enters or exits the quarry due to the topography of the area. A 0.07 ha
(0.2 acre) pond within the quarry prbper acts as a sump that accumulates both direct rainfall
within the quarry and the groundwater. Past dewatering activities in the quarry suggest that the
sump interacts directly with the local groundwater. Bulk waste removal, which included

removal of some sediment from the sump aréa, was completed at the quarry during 1995. The -

surface area of the sump remains at 0.07 ha (0.2 acres). The quarry pond is not used for any

operational or public water supply and is maintained by the DOE within an-access-controlled and -

restricted area. Quarry restoration, including the backfilling of the sump, is expected to begin
in 1998 following additional dewatering.

The Femme Osage Slough, located approximately 213 m (700 ft) south of the quarry, is
a 2.4 km (1.5 mi) section of the original Femme Osage Creek and Little Femme Osage Creek.
The University of Missouri dammed portions of the creeks between 1960 and 1963 during
construction of a levee system around the University’s experimental farms (Ref. 5). The slough
receives contaminated groundwater migrating from the quarry, causing increased uranium
concentrations in the slough. The slough is used for recreational fishing.

1.5  Ecology

The Weldon Spring site is surrounded 'primarily by State Conservation Areas that include
“the 2,828 ha (6,988 acres) Busch Conservation Area to the north, the 2, 977 ha (7,356 acnes)

Weldon Spring Conservation Area to the east and south, and the Howell Island Conservation
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Area, an island in the Missouri River which covers 1,031 ha (2,548 acres) (Figure 1-4). The
wildlife areas are managed for multiple uses, including timber, fish and wildlife habitat, and
recreation. AFishin‘g comprises a relatively large portion of the recreational use. Seventeen
percent of the area is open fields that are leased to sharecroppers for agricultural production.
In these areas, a percentage of the crop is left for wildlife use. The main agricultural products
are corn, soybeans, milo, winter wheat, and legumes (Ref. 6). The Busch and Weldon Spring
Conservation Areas are open year-round, and the number of annual visits_to both areas totals
about 1,200,000. . ' '

Much of the chemical plant area consists of maintained grasslands and old fields (65.5 ha
[162 acres]) that are periodically mowed. Grasses and forbs are found in this habitat including
big bluestem, timothy, red tip grass, foxtail, fescue, thistle, and goldenrod.

The quarry is surrounded by the Weldon Spring Conservation Area, which consists
primarily of forest with some old field habitat. Prior to bulk waste removal, the quarry floor
consisted of old-field habitat containing a variety of grasses, herbs, and scattered wooded areas.
Since bulk waste removal began this habitat has been disturbed. The rim and upper portions of
the quarry still consist primarily of slope and upland forest including cottonwood, sycamore, and
oak (Ref. §).

1.6 Climate

The climate in the Weldon Spring area is continental with warm-to hot summers and
A moderately cold winters. Altemaiing warm/cold, wet/dry air masses converging and passing
through the area cause frequent changes in the weather. Although winters are generally cold and
summers hot, prolonged periods of very" cold or very warm to hot weather are unusual.
Occasional mild periods with temperatures above freezing occur almost every winter and cool
weather interrupts periods of heat and humidity in the summer (Ref. 7).

" Long-term meteorological records (since 1870) for the St. Louis area Were examined to
obtain information relevant to the Weldon Spring site. The average annual temperature is
12.8° C (55.1° F). The average daily maximum and minimum temperatures are 19° C
(66.2° F) and 6.5° C (43.8° F), respectively. Maximum temperatures above 32.2° C (90° F)
occur 35-40 days per year. Minimum daily temperatures below 0° C (32° F) occur about
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111 days of the year. Temperatures below -18°'C'(0° F) are infrequent, occurring only 2-
3 days per year. Mean annual precipitation in the area is approximately 94.0 cm (37.0 in.).

Wind data recorded on site since 1994 indicate that prevailing winds are from the south
and southwest on an annual basis. The average recorded wind speed is 2.9 m/s (6.6 mph) from
the south-southwest. ’

The meteorological station located at the chemical plant provides data to support site
environmental monitoring programs. The station provides data on wind speed, wind direction,

ambient air temperature, relative humidity, solar radiation, barometric pressure, and precipitation -

accumulation. Data from this station are used to assess meteorological conditions and air

" transport and diffusion characteristics, which help determine possible impacts of airborne

releases. In addition, precipitation data are used to correlate water level fluctuations and

contaminant concentrations in surface water and groundwater wells.

On-site meteorological data recovery exceeded 99% in 1996. The quality of all data was
assured by a qualified off-site meteorqlogist. Averages and totals are presented in Table 1-1.
An annual wind rose is presented as Figure 1-5. ’ o

1.7 Land Use and Demography

The population of St. Charles County in 1996 was 255,066. The county’s population
increased by 20% from 1990 to 1996. Urban areas occupy about 6% of county land, and
nonurban areas occupy 90%; the remaining 4% is dedicated to transportation and water uses.
The two communities closest to the site are Weldon Spring and Weldon Spring Heights, about
3.2 km (2 mi) to the northeast.” The combined population of these two communities in 1994 was

. 1,208 (Appendix A). No private residences exist betweén Weldon Spring Heights and the site.

Francis Howell High School and the Missouri Highway and Transportation Department
are both within 1 km (0.6 mi) of the site. Francis Howell High School is about 1 km (0.6 mi)
northeast of the site along Missouri State Route 94. The school employs approximately 200

faculty and staff, and about 2:‘820 students attend school there (Appendix A). Students and staff .

generally spend about 7 hours to 8 hours per day at the school. The buildings are also used for
other activities, such as athletic events and school meetings. The Missouri Highway and
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TABLE 1-1 Monthly Meteorological Monitoring Results for 1996 .
‘ : ' AVERAGE '
, | TOTALPRECIP | AVERAGE TEMP | WIND SPEED PREDOMINANT
MONTH (cM) . (DEGREES C) (M/SEC) WIND DIRECTION
January 4.92 -2.1 3.98 S
February 0.53 . 1.9 4.02 -SSW
‘March 8.01 48 4.07 - N
April 21.13 7 - 3.93 SSW
May 12.55 19.2 2.90 SSW
June 12.22 229 2.23 SSW
July 1 1014 23.6 2.23 SSW
August 2.66 1 24.3 1.88 SSW
‘September 9.59 18.5 . 2.9 . NW
October 7.61 13.9 3.04 © SSW
November 16.69 3.5 2.73 . C S
December. ) 198 | 18 3.44 © WNW ‘ .
Annual 108.03 120 - 3.05 SSW (12.1%)
Average/ (43.04 in.) :
Total -

Transportation Department, located adjacent to the northern boundary of the chemical plant,
employs nine full-time employees (Appendix A). About 300 ha (741 acres) of land east and
southeast of the high school is owned by the University of Missouri. The northern third of this -
land is being developed into a high-technology research park. The conservation areas, operated
by the Missouri Department of Conservation, employ 25 full-time and part-time employees, .
including seasonal help during the summer months (Appendix A). '
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2 ENVIRONMENTAL PROTECTION/RESTORATION PROGRAM OVERVIEW
2.1  Project Purpose .

The U.S. Department of Energy (DOE) is responsible for the remedial action activities
at the Weldon Spring site. The program is known as the Weldon Spring Site Remedial Action
Project (WSSRAP). The major goals of the WSSRAP are to eliminate potential hazards to the
public and the environment posed by the waste materials on the Weldon Sprmg site and to the
extent possible, make surplus real property avaxlable for other uses..

Remedial actions are subject to U.S. Environmental Protection Agency (EPA) oversight - .
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
of 1980, as amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986.
Remedial actions at the site are subject to CERCLA requirements because the site is listed on
the EPA National Priorities List (NPL). Section 3 of this document further discusses applicable
Federal, State, and local compliance requirements and the current status of compliance activities
at the Weldon Spring site and incorporating National Environmental Policy Act (NEPA) values
into CERCLA documents as outlined in the secretarial policy statement on NEPA. '

2.2 Project Management

In order to manage the WSSRAP under the CERCLA, the proposed strategy for remedial
activities at the Weldon Spring site is organized into the following four separate operable units:
Weldon Spring Quarry Bulk Waste, Weldon Spring Chemical Plant, Groundwater, and Quarry
Residuals. The Weldon Spring Quarry Bulk Waste Operable Unit includ#s all wastes deposited
in the quarry and their removal. The Weldon Spring Chemical Plant Operable Unit includes the -
buildings, soils, raffinate pits, quarry bulk wastes that have been relocated to the temporary
storage area (TSA), and surface waters within the chemical plant boundary and vicinity
properties. The Groundwater Qperable Unit includes the groundwater at the chemical plant and
vicinity areas. The Quarry Residuals Operable Unit includes the quarry proper (post-bulk waste
removal), surrounding areas, surface waters, and groundwaters.
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2.3  Environmental Monitoring Program Overview

The overall goal of the WSSRAP is different from that of most operating and production
facilities for which DOE Order 5400.1, General Environmental Protection Program, was
developed. At the WSSRAP, environmental monitoring is conducted as required by DOE
Order 5400.1 to measure and monitor effluents and to provide surveillance of effects on the
environment and public health. In addition to these objectives, environmental monitoring
activities support remedial activities’ i_mder the CERCLA. This requires a careful integration of
WSSRAP activities to implement all the environmental and public health requirements of the
CERCLA, DOE orders, and other relevant Federal and State regulations.

The WSSRAP also complies with DOE Order 5400.1 requirements for preparation and
maintenance of an Environmental Protection Program 1mplementan'on Plan (EPPIP) (Ref. 8) and
an Environmental Monitoring Plan (EMP) (Ref. 42). The EPPIP details the programs in place -
at the WSSRAP to provide management direction, environmental protection goals and objectives,
the remedial status of the project, and the overall framework of the environmental protection
program- at the WSSRAP. The EMP details the schedule and analyses for performmg effluent
monitoring and environmental surveillance activities.

The WSSRAP environmental protection program involves radiological and chemical
environmental monitoring and is separated into two distinct functions: effluent monitoring and
environmental surveillance. Effluent monitoring assesses the quantities of substances in
environmental media at the facility boundary, in contaminant migration pathways, and in
pathways subject to compliance with appLicable regulations (e.g., National Emission Standards
Jor Hazardous Air Pollutants [NESHAPs]) or permit levels and requirements (e.g., National
Pollutant Discharge Elimination System [NPDES]). Environmental surveillance consists of
analyzing environmental conditions within or outside the facility boundary for the presence and -
concentrations of site contaminants. The purpose of this surveillance is to detect and/or track
the migration of contaminants. Surveillance data are used to assess the presence and magnitude
of radiological and chemical exposures and to assess the potential effects to the general pubhc
and the environment.

_ The WSSRAP environmental monitoring program involves sampling various media for
radiological constituents; primarily U-234, U-238, Ra-226, Ra-228, Th-230, and Th-232. " These
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radionuclides are the primary radiological contaminants of concern at the Weldon Spring site.

Radiological monitoring is conducted routinely at perimeter locations and at off-site locations

near the chemical plant and quarry for air particulates, ambient gamma radiation, and radon.

Radiological monitoring is also conducted on NPDES discharges, streams, lakes, ponds,
groundwater and springs.

~ Chemical monitoring is primarily conducted at the chemical plant and quarry areas, but
also includes monitoring at off-site locations to confirm that no releases have occurred. The
nonradiological compounds: included in the routine 1996 monitoring program are metals,
‘inorganic ions (nitrate and sulfate), and nitroaromatic compounds. Other non-radiological
parameters monitored as part of the environmental monitoring program include asbestos at site
perimeter air monitoring locations and geochemical parameters such as calcium, manganese, and
sodium at selected groundwater locations. The geochemical data are used in characterization
.and contaminant flow transport studies.

2.4  Project Accomplishments in 1996

Several activities were completed in 1996 under the overall plan for remediation of the
site. All four operable units are currently active, and major accomplishments for all units are
detailed below. '

2.4.1 Weldon Spring Chemical Plant Operable Unit

2.4.1.1 ' Site Water Treatment Plant. Ongoing discharges of treated water into
the Missouri River have consistently been below the effluent standards set forth in the conditions
of the chemical plant's NPDES permit. During 1996, 166,540,000 liters (44 million gallons)
of contaminated water were treated and discharged. : : -

2.4.1.2 RCRA/TSCA Storage. The Resource Conservation and Recovery Act
(RCRA) and Toxic Substances Control Act (TSCA) storage facility, Building 434, activities
included the transfer and off-site disposal of approximately 401 containers of liquid waste to the
K-25 incinerator in Qak Ridge, Tennessee. One-hundred-one containers were
RCRA/Departmeht of Transportation (DOT) regulated, 16 containers were TSCA regulated, 228
containers were both RCRA/DOT and TSCA regulated, and 56 containers were either regulated
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by DOT, Missouri Department of Natural Resources (MDNR), or not regulated. Other activities
included sampling of approximately 40 containers for proposed shipment to the K-25 incinerator
in 1997, retuming numerous laboratory samples to the original containers, and compacting
approximately 468 drums of radiological trash and personal protective equipment (PPE).

2.4.1.3 Disposal Cell. The disposal cell design was finalized and construction of
the cell will be initiated through the direct hire organization of the  Project Management
Contractor. Bench scale and pilot in situ studies were conducted for developing a treatment for
the nitroaromatically contaminated soils on the tempoi'ary storage area.

A revised NPDES permit was obtained in conjunction with obtaining a construction and
operating permit for the disposal cell leachate recovery system construction. Currently, all
leachate collected during waste placement and prior to cell closure will be treated and released
through Outfall 7.

24.1.4 ~ CSS Pilot Facility. This facility was used primarily for stabilizing high
selenium brine waste. Cement and fly ash were added to the brine and mixed in the pugmill.
After mixing, the brine was discharged into 0.9 m by 1.2 m by 0.9 m (3 ft by 4 ft by 3 ft)
precast blocks. Approximately 850 cu yd of brine and miscellaneous containers of RCRA waste
were treated and placed at the material staging area (MSA) in the form of blocks:

2.4.1.5 Raffinate Pit Debris Consolidation. Removal of the debris from
Raffinate Pits 2 and 4 was the first step in the overall cleanup of the chemical plant pits. The
debris was removed so that the underlying sludge could be accessed and dispositioned.

_ Debris consolidation activities were conducted from April to December 1996. During
this time, approximately 2,833 m?3 (3,385 cu yd) of debris were removed from the pits, 'including
approximately 6,130 drums. Wastes were investigated, classified, removed, handled, and placed
into storage in accordance with the Debris Consolidation Work Plan. '

Waste types included process equipment, building debris, polychlorinated biphenyl
(PCB)-contaminated oils and solids, uranium/thorium process ores and intermediates, asbestos-
containing materials/man-made mineral fibers (ACM/MMF) elemental magnesnum and
compounds, and compressed gas cylinders, among others ‘
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2.4.1.6 - Mixed Waste. The WSSRAP began treatment of mixed wastes under the
Federal Facility Compliance Agreemerit (FFCA) site treatment plan in February 1995. The plan

consists of eight treatability groups; (1) aqueous liquids; (2) inorganic sludges and particulates; -

(3) inorganic debris, metal, and batteries; (4) contaminated debris; (5) liquid mercury;
(6) reactives and oxidizers; (7) organic liquids; and (8) organic sludges.

The status of each treatability group during 1996 was as follows:

Aqueous Liquids: Treatment of this treatability group began with batch neutralization
of the acids (four drums) and bases (four drums) waste streams in February '1995. Twenty-five
drums of various metals-contaminated water were treated by batch treatment in a precipitation
tank followed by treatment in the site water treatment plant in December 1995. To complete
treatment of the entire treatability group, three drums of metals-contaminated water were treated
in February 1996. ' ‘

Inorganic Sludges/Particulates: Treatment of this treatability group began March 22,

1996. Treatment of three entire .waste streams and two partial waste streams has been

~ completed.

Inorganic Debris, Metal, and Batteries: No treatment dccurr@d during this reporting.

period.

Contaminated Debris: Treatment of this treatability group begim July 11, 1996, with the
treatment of Waste Stream No. 25.

Liquid Mercury: Bench testing and full-scale treatment of  this treatability group (two
~ drums) were completed in March 1995. '

Reactives/Oxidizers: Bench testing of this entire treatability group, consisting of several
types of wastes, was completed in 1995. Full-scale treatment of the sodium metal waste began
April 5, 1996. ' -

- Organic Liquids: The Project Management Contractor met with representaﬁves from the
U.S. Department of Energy (DOE) Oak Ridge K-25 Incinerator in August 1995, and scheduled

DOE/OR/21548-676, Rev. 0 19




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1996 7/123/197

these wastes for-shipment to the incinerator in January and February 1996. ’Cbmposite sampling
of approximately 300 drums was completed in October 1995, with analysis performed by
Lockheed-Martin, Oak Ridge, Tennessee. Four tanker loads were shipped in January 1996, and
the remaining two tanker loads were shipped in May 1996 due to K-25 operations interruptions.
The entire treatability group was treated. ' ‘

Organic Sludges: Nihe drums from this treatability group were shipped to K-25 for
treatment; however, it was determined that 10 drums were not acceptable for treatment at K-25
at the present time due to their high solids content.

2.4.2 Weldon Spring Quarry Bulk Wastes Operable Unit

The EPA allowed the Bulk Waste ROD to remain open until June 1996 to facilitate
removal of the northeast slope soils. Removal was completed in May 1996 under Work Package
486. ‘ - | '

On April 4th, the Final Bulk Waste Report was submitted to the EPA.

24.2.1 Quarry 'Water Treatment Plant. Due to slow recharge to the quarry
pond, the quarry water treatment plant (QWTP) must be periodically shut down. During 1996,
the QWTP treated and discharged approximately 18,925,000 liters (5 million gallons) of treated
water. All discharges from this plant were within the effluent standards set forth in the
-conditions of the NPDES permit for the Weldon Spring Quarry. '

2.4.3 Weldon Spring Quarry Residuals Operable Unit

On December 7, 1996, the draft Remedial Investigation for the Quarry Residuals
VOperable Unit of the Weldon Spring Site, Weldon Spring, Missouri and the Baseline Risk
Assessment for the Quarry Residuals Operable Unit of the Weldon Spring Site, Weldon Spring,
Missouri were transmitted to the U.S. Environmental Protection Agency, Region 7 and the
MDNR for review. Agency comments were received in February 1997. Comments were
incorporated and the final draft versions of both documents were distributed in April 1997.
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2.4.4 Weldon Spring Groundwater Operablé Unit

The draft remedial investigation and baseline risk assessment reports for the groundwater -
operable unit were submitted to EPA and MDNR in 1996. The WSSRAP and the U.S.
Department of the Army worked together to jointly address the groundwater issues for the
Weldon Spring Chemical Plant and the Weldon Spring Ordnance Works -in these joint
documents. ' The remedial investigation was conducted in 1995 and included a joint sampling -
effort by the DOE and the U.S. Army Corps of Engineers of all wells in the chemical plant and
ordnance works areas. The draft final Remedial Investigation and Baseline Risk Assessment was

submltted to the EPA and the MDNR on February 20, 1997.

2.5 Incident Reporting - Environmental Occurnences in 1996

In accordance with DOE Order 5400.1, Chapter II, 2.(b), field organi;ations are required - '

1o prepare annual summary reports on environmental occurrence activities and to report this .

information in the annual site environmental report.

In 1996, seven off—normal' occurrences of an environmental nature were rep'qfted under :
DOE Order, Occurrence Reporting and_ Processing of Operations Information. Table 2-1 lists -
these environmental occurrences for 1996 and the following paragraphs provide short

. descriptions.

TABLE 2-1 Environmental Occurrences CY1996'¢

OCCURRENCE | OCCURRENCE '
REPORT NUMBER DATE SUBJECT OF OCCURRENCE

1996-0003(a) 04/22/96 ‘ Noncomphance with NPDES Permit.

1996-0004(a) 04/22/96 - PCB contaminated oil spill. _

.1996-0005(a) | | 05/04/96 Misiabeled drum emptied into equaliiation basin.

1996-0008(a) . ; 06/03/96 “| Noncompliance with annual inspections of backflow

prevention devices. o

1996-0010(a) -06/06/96 NPDES violation at three outfall locations.

1996-0018(a) ‘ 09/26/96 ‘Re.ceipt of notice of violation from MDNR.
DOE/OR/21548-676, Rev. 0 ' : 21
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TABLE 2-1 E-nv.ironmental Occurrences CY1996'¢ (Continued)

OCCURRENCE | OCCURRENCE
REPORT NUMBER DATE SUBJECT OF OCCURRENCE
1996-0019{a) 10/21/96 NPDES violations at outfall NP-002.
{a) Otf-normal occurrence. -

Occurrence 1996-0003 involved an NPDES sample from Outfall NP-0010 from the
construction material staging area (CMSA). The CMSA is under development and undergoing
grading near the outfall for a sedimentation basin. The settleable solids limit for the outfall is .
1.0 ml/Vhr, and the actual measured settleable solids were 17.0 ml/Vhr.  This was
noncompliance with the daily maximum limit. The MDNR was notified. '

Occurrence 1996-0004 involved an oily sheen on a puddle near a suspect PCB area.
Approximately 18.9 1 (5 gal) of suspect PCB contaminated oil spilled from a 208 1 (55-gal)
drum. Another drum was observed leaking épproximately 37.81 (10 gal) from a 132 1 (35 gal)
drum. These two spills together added up to approximately 56.7 ] (15 gal), exceeding half the
" reportable quantity at 35.7 kg (75 Ib). No personal contamination resulted from this occurrence.

Occurrence 1996-0005 involved a subcontract employee who was assigned to empty the
contents of two drums of sodium aluminate product into the site water treatment plant (SWTP) -
equalization basin. The employee located a 208 1 (55-gallon) drum, which he assumed to be
sodium aluminate. He opened the drum, added water, and emptied the contents of the drum into
~ the equalization basin. He then observed a green salt material, a piece of concrete, and a piece
of iron in the bottom of the drum. The material was verified to be radioactive with a meter.
The employee stopped his work and reported his finding to the operator in charge. The
employee was donned in proper personal protective equipment for this activity and no exposure
occurred. ' : '

The contghts was determined to be a RCRA hazardous material for barium, based onl
characterization data. The drum was sent from Building 434 to the SWTP for processing. The
labeling on the outside of the drum was improper and inadequate.
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‘ Occurrence 1996-0008 involved the PMC receiving two written notices from the
Missouri-American Water Company (one of the suppliers of potable water to the project)
concerning the requirement under State regulation 10 CSR 60-11.010 to perform an annual
inspection on backflow prevention devices (BFPs). As a supplier of potable water to the site,
Missouri-American is required to notify its customers and the MDNR if annual inspection
reports are not received on or before 45 days following the annual due date, and the company
normally alens customers of upcoming inspection requirements each year

The PMC conducted a thorough review of its backflow prevention device inspection
program. The review resulted in the following findings: -

. The BFPs (identified on inventory as Nos. 9, 14, 15, 16, 17, and 18) identified
in one of the notices required inspection on February 27, 1996. Copies of the
inspection reports are in PMC files and verify that the devices were inspected
February 27, 1996. In a discussion with a representative of National Fire
Suppression Company (the PMC’s inspection subcontractor) it was learned that

~ copies of the fepons were not submitted to Missouri-American Water Company.

‘ . A review of PMC records indicated that a total of 18 BFPs were on inventory at
* the Project. In accordance with 10 CSR 60-11, BFPs must be inspected within
30 days of the annual inspection due date and the subsequent inspection. report
must be submitted within 30 days following the mspectnon Two BFPs located
" at the quarry (Nos. 12 and 13) were due for inspection on February 15, 1996;
however, due to interim repairs the inspection was postponed to align the '
inspection schedule with other BFPs which are due for inspection in June. '

‘e Two additional BFPs, which were not listed on the current inventory, were
identified; one at the chemical stabilization and solidification (CSS) pilot plant and
the other at the SWTP Train 2. No initial inspection documentation could be
found on these BFPs following installation.

Occurrence 1996-0010 involved samples taken on June 6, 1996, showing noncompliance
with daily maximum of 1.0 ml/Vhr for settleable solids at Outfalls NP-0002, NP-0010, and

. DOE/OR/21548-676, Rev. 0. 23



WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1996 ) ’ _ 7123/97

'NP-0116. This is a violation of the National Pollutant Discharge Elimination System permit ‘
with the State of Missouri. '

Settleable solids for each outfall were:

NP-0002 - 1.2 mV/l/hr
NP-0010 - 38 ml/Vhr
NP-0116 - 15 ml/Vhr

. The PMC notified the MDNR by telephone within the 24-hour requirement. A letter was
sent to MDNR on June 13, 1996, as required by the permit.

Occurrence 1996-0018 involved receiving a Notice of Violation (NOV) from the Missouri
Department of Natural Resources. See Section 3.1.1 MDNR.

" Occurrence 1996-0019 involved a storm water sample that was collected at Outfall
NP-0002 on October 21, 1996. Settleable solids were 16 ml/l/hr, which is above the daily :
. maximum permit limit of 1 m/Vhr. The flow at the time was recorded as 2,233 1 per minute
(590 gal per minute). Precipitation was approximately 3.76 cm (1.5 in.) over a short period of ‘
time, and the samplé was collected while it was still raining, but after the heaviest period of

]
¢

rain.
This outfall is located approximately 30.5 m' (100 ft) downstream of the outlet of

Sedimentation Basin 1. Vegetation has been fairly well established in this area and ditches have
been riprapped. Most of the flow to the outfall is from Sedimentation Basin 1.

Releases reported to other agencies (i.e., the EPA, National Respohse Center [NRC]) are
not discussed in this section. Refer to Section 3.2.2.1, Release Reporting.

2.6  Special DOE Order Related Programs
. In addition to the direct program requirements and documentation required under DOE

Order 5400.1, the DOE order specifically requests that other programs be présented in the
annual site environmental report, including the groundwater protection management program,

. /
DOE/OR/21548-676, Rev. 0 ' 24 . .




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1996 . 7123197

the meteorological monitoring program, and the waste minimization and pollution prevention
program. This section also addresses other programs, under DOE Order 5482.1B, such as self
assessments, the radiological control program, and the surface water management program at
the WSSRAP.

2.6.1 Groundwater Protection Management Plan

The WSSRAP has a formal groundwater protection and management program in place.
The policies and practices are documented in the Groundwater Protection Program Management
- Plan (Ref. 13). - The plan outlines how monitoring programs will be developed to assess the
nature and extent of contaminants in the groundwater, to evaluate potential impacts on public
health, and to gather data for remedial decisions. All policies pertaining to groundWater
monitoring, includin‘g well installation, decontamination, construction, sampling methods, and
abandonment methods, are detailed in this plan. The plan also outlines the hydrogeological
characterization program conducted as part of CERCLA activities. . These include groundwater
sampling, water level monitoring, slug tests, tracer tests, and geologic logging.

The plan is currently in revision and will be referred to as the WSSRAP Groundwater .
Protecrion Management Plan, which is expected to be completed in mid-1997. The revised
program w11] include those practices and pohcxes described above, as well as recently developed
strategies for implementing site-wide groundwater protectlon practices and interdepartmental
integration of these practices during all aspects of project management and development.
Addmonally, the practices and policies have been reviewed and revised to comply with the
proposed Federal Regulatnon 10 CFR 834 Radiation Protection of the Public and the
- Environment, Draft 1996.

2.6.2 Meteorological Monitoring Program -

A meteorological station is located at the chemical plant to provide data to Support the
environmental monitoring programs. The meteorological station provides data on wind speed,
wind direction, ambient air temperature, relative humidity, barometric pressure, solar radiation,
and precipitation accumulation. Data from this station are used to assess meteorological
conditions and air transport and diffusion characteristics, which determine possible impacts of
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airbomne releases. In addition, precipitation data are used to correlate water level fluctuations
and contaminant concentrations in surface water and groundwater wells.

Since the completion of a system upgrade in August 1994, meteorological data recovery
has exceeded 99%. An off-site meteprologist provides monthly data reviews and semiannual
maintenance and performance checks for the station.

2.6.3 Surface Water Management Program

. The WSSRAP maintains a surface water management program to ensure effective

‘implementation of pdlicies detailed in DOE Order 5400.5 and documented in the Surface Water
Management Plan (Ref. 14). This program also incorporates the as low as reasonably
achievable (ALARA) concept in the execution of the progr'am. '

This plan identifies existing and potential water sources, water quality categories, and
provides the requirements and methodologies for proper control, management, and disposition
of site waters. Erosion and water control, and water management for the quarry and site water
treatment plants are also discussed. The key elements of the plan are source identification,
characterization, monitoring, engineering controls, and management methods. ‘

2.6.4 Radiation Protection Program

The U.S. Department of Energy issued 10 CFR 835 (0ccupén'onal Radiarion Protection),
in December 1993 in the Federal Register; 10 CFR 835 sets the minimum acceptable
occupational radiological control standards for DOE facilities. The regulation includes
requirements for contamination control, ALARA practices, internal and external dosimetry,
facility design and control, internal surveillances, instrumentation and calibration, worker
‘training, posting and labeling, and release of materials from radiological areas.

As of December 31, 1996, the WSSRAP is in full compliance with all applicable sections
of 10 CFR 835. : '
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2.6.5 Waste Management Program

The waste management program involves characterization of hazardous chemicals and
wastes found on site, proper storage, and management of the waste. This program also
encompasses the transportation program, including packaging and shipping of hazardous waste
samples. During 1996, 1,197 shipments (mostly environmental samples) were shipped off-site,
of which 192 were regulated as hazardous materials. - Hazardous and mixed wastes are stored
in the on-site RCRA and TSCA storage facility (Building 434) at the asbestos storage -area, and
temporary storage area until a final treatment or dlsposal option is available.

2.6.6 Waste Minimization/Pollution~Prevention Program

The Weldon Spring Site Remedial Action Project (WSSRAP) Waste Minimization

" Program is outlined in the Waste Minimization/Pollution Prevention Awareness. Plan (Ref. 16) .

in accordance with the requirements of DOE Order 5400.1. Because long-term, volume-specific -
goals for waste minimization are not appropriate for nonoperational facilities, the WSSRAP
adopted "as low as reasonably achievable” (ALARA) goals.

The program is primarily geéred toward material substitution and source or volume
reduction minimization methods. This is accomplished by évaluating and reviewing all
hazardous chemicals (as defined by 29 CFR 1926.59), before they are purchased or arrive on
site, and recommending alternate materials or applying use restrictions. Additional methods
routinely employed at the WSSRAP include removing packaging materials from products. before
they enter the radioactive materials management areas, limiting waste-generating activities during
remediation and treatment, consolidatiﬂg waste during storage, reviewing design specifications
for possible methods to minimize waste generation, and segregating waste by waste types. The
following is a detailed list of the waste minimization activities conducted during 1996.

o Used personal protective equipment (PPE) is being compacted on site into 208 1
(55-gal) containers for on-site storage. Compaction of the PPE will reduce the
amount of volume of waste placed in the disposal facility. During the period the
WSSRAP generated 468 drums (41,189 kg) of compacted PPE. -
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A surplus material inventory is being maintained for materials and equipment that
can_be reused as opposed to buying duplicates or potentially contaminating
duplicate products when they are taken into the radioactive materials management
areas. The inventory consists of approximatelj 240 materials and/or equipment
that can be used again.

One hundred sixty-eight nickel/cadmium and 25 lead batteries were sent béck to
the manufacturer for recycling.

One hundred five cubic meters (126 cu yd) of cardboard and 8,000 aluminum
cans were collected by a recycler. .

Reusable cotton coveralls are being laundered and reused.

The WSSRAP gave approximately 150 computers and 150 monitors to a local

high school under Executive Order 12821, which allows agencies to transfer

educationally related Federal equipment to secondary schools.
Approximately 100 vehicle and equipment tires were sent to a recycler.

One hundred sixty-nine incandescent and 1,206 fluorescent light bulbs were
shipped to a recycler. ’

In 1996, the WSSRAP identified numerous products that contained Class ! and Class 2
chlorofluorinated hydrocarbons, which are being phased out by the Department of Energy.
Those products identified were returned to the supplier and substitute materials were obtained.
The goal for 1997 is to have no ozone depleting substances on site.

2.6.7 Training

Training is a key element of the environmental protection program. Through training,
each employee is instructed in the policies and procedures related to environmental protection.
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The training program can essentially be broken into three main areas: (1) required
reading, (2) special courses taught on site to convey specific policies or issues,.and (3) off-site
courses designed to provide instruction for specific areas. Department managers establish
training matrixes for each employee to ensure a comprehensive understanding of position
requirem'ents,and overall policies and program requirements.
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3 COMPLIANCE SUMMARY
3.1 Compliance Status for 1996

The Weldon Spring site is listed on the National Priorities List (NPL), and therefore the
Weldon Spring Site Remedial Action Project (WSSRAP) is governed by the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) process. Under the
CERCLA, the WSSRAP is subject to meeting or exceeding the applicable or relevant and
appropriate requirements of Federal, State, and local laws and statutes, such as the Resource
Conservation and Recovery Act (RCRA), the Clean Water Act (CWA), the Clean Air Act (CAA),
the Narional Historic Preservarion Act (NHPA), the Safe Drinking Water Act (SDWA),
Endangered Species Act, and Missouri State regulatlons Because the U.S. Department of
Energy (DOE) is the lcad agency for the site, the National Environmental Policy Act (NEPA)
values must be incorporated. The requirements of DOE Orders must also be met. Section 3.1.1°
is a summary of WSSRAP compliance with applicable Federal and State regulations, and Section .
3.1.2 is a summary of the WSSRAP compliance with major DOE -Orders. !

3.1.1 Federal and State Regulatory Compliance

Comprehensive Environmental Response, Comm'nsatio’n and Liability Act

The WSSRAP has integrated the procedural and documentation requirements of the
CERCLA, as amended by the Superfund Amendments and Reauthorization Act (SARA), and thc
NEPA, as required by the policy stated in DOE Order 5400 4.

The WSSRAP used NEPA and CERCLA supporting documentation to prepare the Record
of Decision for Remedial Action at the Chemical Plant Area of the Weldon Spring Site (ROD)
(Ref. 24). The ROD was signed in September 1993 by the Environmental Protection Agency
and the Department of Energy. This decision document presents the selected remedial action
 for the chemical plant area of the Weldon Spring site. The preferred remedy for the chemical
plant aréa of the Weldon Spring site is removal, chemical stabilization/solidification of selected
site wastes, and disposal on site. The ROD identifies monitoring requirements for thns remedial
action and for development of a Mitigation Action Plan.
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The Engineering Evaluation/Cost Analysis (EE/CA) for the Proposed Removal Action at
the Southeast Drainage (VP-A7 and B4) (Ref. 70) incorporated the required NEPA values as
authorized in DOE Order 451.15 a (13).

Missouri Department of Natural Resources

 The WSSRAP received -a Notice of Violation (NOV) from the Missouri Department of
Natural Resources (MDNR), dated September 26, 1996. The subject of the NOV was the
_ inadvertent addition of a drum of hazardous waste that failed the toxicity characteristic leaching
procedure (TCLP) for barium to the site water treatment plant equalization basin on May 4,
1996. Please refer to Occurrence Report Number 1996-0018. The NOV cited Section
260.380.1(7) of the Missouri Hazardous Waste Management Law for failure to utilize an
authorized hazardous waste disposal facility and assessed a $10,000 fine.

During negotiations on this matter, the WSSRAP submitted responses to the NOV on
October 18 and 24, 1996; a conference call was held with the MDNR on November 1, 1996;
and another response was submitted by the WSSRAP on November 15, 1996. These responses
disputed the allegations made by the MDNR. The MDNR issued another letter on November
27, 1996, which reiterated the original citation and added five additional alieged violations. On
December 15, 1996, the WSSRAP responded with a letter that documented compliance with
regard to each alleged violation cited by the MDNR. The letter also cjuoted the MDNR’s
proposed Rule 10 CSR 11.02, Incentives for Self-Audiring, which provides incentives for self-
disclosure. The letter offered to settle the matter with the MDNR for a fine of $5,000 and no
admission of violations. A formal response to this letter was received from the MDNR on May
7, 1997. The WSSRAP objected to MDNR's propdsed settlement language in a letter dated May
19, 1997. o , :

Resource Conservation and Recovery Act

Hazardous wastes at the Weldon ‘Spring site are managéd (as substantive applicable‘ or
relevant and appropriate requirements [ARARs)) as required by the RCRA. This includes
characterization, consolidation, inventory, storage, treatment, and transportation of hazardous
wastes that remained on site after closure of the Weldon Spring Uranium Feed Materials Plant
 (WSUFMP) and wastes that are generated during remedial activities.
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_ A RCRA treatment, storage, and disposal permit is not required at the site since
remediation is being performed in accordance with decisions reached under the CERCLA.
Section 121(e) of the CERCLA states that no Federal, State, or local permit shall be required
for the portion of any removal or remedial action conducted entirely on site.

The RCRA was amended by the Federal Facility Compliance Act (FFCA), which was
enacted on October 6, 1992. The site treatment plan for mixed waste which was requiréd by
the FFCA was finalized with a consent agreement with MDNR in October 1995. The 1996
Annual Update to the Site Trearment Plan for the Weldon Spring Site (Ref. 72) was submitted
to the MDNR by October 15, 1996. The Update included Volume 1: Compliance Plan Volume
and Volume II: Background Volume. It is submitted in accordance with Section 2.3 of the
Compliance Plan of the Site Treatment Plan. The highlights from the update included (1) the
completion of three treatability groups: Aqueous Liquids, Liquid Mercury, and Organic
Liquids; (2) the shipment of organic wastes to the K-25 Oak Ridge Incinerator; (3) the proposal
of a new target date for the treatability group Organic Sludges; and (4) information regarding
the new waste stream: nitroaromatic soils. | : :

RCRA groundwater monitoring for regulated units is discussed in detail in Chapter 8.
Clean Air Act

CAA compliance requirements pertaining to the site are found in Title I -Nonattainments,
Title I - Hazardous Air Pollutants (including National Emission Standards for Hazardous Air
Pollutants [NESHAPs]) and Title VI - Stratospheric Ozone Protection. NESHAPs dose
calculations for 1996 indicate the highest receptor activity was below the NESHAPs standard of
10 mrem (0.1 mSv). ' ‘ '

St. Charles County is classified in the Federal Register of November 6, 1991, 56 FR 215
as a moderate nonattainment area for ozone. As a moderate ozone nonattainment area, the
requirements would affect sources emitting nitrogen oxides (NO,) and volatile organic

compounds (VOCs). At present, these sources do not exist at the WSSRAP.

Under Title I, asbestos and radionuclides are hazardous air pollutants. The standards
establish criteria for the control of radionuclide and asbestos emissions. WSSRAP monitoring
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programs for radionuclides and asbestos are described in detail in Sections 4 and 6, along with
the 1996 status of the monitoring. '

Currently, the potential major source categories existing at the WSSRAP do not exceed
the threshold limits of 9.07 metric tons per year (mtpy) (10 tpy) of any single hazardous air
pollutant or 22.7 mtpy (25 tpy) of a combination of hazardous air pollutants; nor does the project
currently store over 3,780 liters (1,000 gal) of gasoline per container on site. Therefore, the
project is not subject to the requirement for vapor recovery systems for gasoline distribution.
However, the Project Management Contractor (PMC) will continue to monitor the various
sources for applicability. The categories of radionuclide emitters are not yet listed because the
criteria for defining major and area sources of these pollutants have not been selected. Upon
promulgation of the Maximum Available Control Technology standards, the: WSSRAP will
develop appropriate plans to comply with the standard for each of these source categories.

- Sections 608 and 609 of Title VI are applicable to the WSSRAP. Section 608 establishes
requirements for national recycling and emission reduction of Class I and II substances
(chlorofluorocarbons and hydroch]oroﬂuorocarbons, respectively). The section makes it
unlawful to release, vent, or dispose of any Class I or II substances. ‘Requirements in
Section 608 apply. to servicing, repairing, maintaining, and disposing of any refrigeration system
(old or new) or air conditioning system (old or new). Section 609 specifies requirements that
pertain to servicing motor vehicle air conditioners and applies to all WSSRAP vehicles. The
WSSRAP is complying with Sections 608 and 609 of Title VI of the 1990 CAA amendments by
(1) implementing a phase-out policy of ozone-depleting substances by instituting controls in the
purchasing and use -of these substances; and (2) obtaining copies of the personnel training

certifications and equipment approval records for-personnel and subcontractors that service any

WSSRAP equipment containing Class I or Class II substances (e.g., refrigerators, heating,
ventilating, and air conditioning [HVAC] units, abandoned refrigeration units) or any WSSRAP
vehicle cooling system. : '

Clean Water Act .

Effluents discharged to waters of the United States are regulated under the Clean Warer
Act (CWA) through regulations promulgated and implemented by the State of Missouri. The
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Federal government has granted regﬁlatory authority for implementation of CWA provisions to
those states with a regulatory program that is at least as stringent as the Federal program.

Compliance with the CWA at the WSSRAP included meeting parameter limits set in four
National Pollutant Discharge Elimination System (NPDES) permits. Under these permits, both
effluent and erosion-control monitoring are performed. Section 7 includes additional details on
~ the NPDES permits.

During 1996, 18,925,000 liters (5 million gallons) of water was treated through the
quarry water treatment plant (QWTP) and discharged through the QWTP NPDES outfall. In
the same period, 166,540,000 liters (44 million gallons) of water was treated through the site
water treatment plant (SWTP) and discharged through the SWTP NPDES outfall. |

Floodplain Management

The floodplain management Executive Order 11988; 10 CFR Part 1022 is applicable at.
the Southeast Drainage area, which lies in the Missouri River floodplain. Mitigative measures
- will be taken to minimize any adverse impacts, and the areas will -be restored to original
conditions after completion of the removal action. A floodplains notice of involvement was
published in the Federal Register on April 16, 1997. After a 15 day pubhc comment penod
a floodplain statement of findings was published. ; , :

Rivers and Harbors Act

". No work activity was conducted during this Areponing period that would fall under the
Act. : .

Federal Insecticide, Fungicide, and Rodenticide Act

The WSSRAP maintains compliance with Federal Insecticide, Fungicide, and Rodenticide
" Act requirements through inspection of controlled pesticide/herbicide storage areas. No
application of restricted-use pesticides occurred during 1996. '
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Degartmém of Transportation

Pursuant to U.S. Department of Transportation (DOT) training requirements, the
WSSRAP continues to conduct on-site training on hazardous material transportation. The
training targets personnel with responsibilities for hazardous materials transportation. The
training covers classification of hazardous materials by shipping names, performance based
packaging requirements, requirements for marking, labeling and placarding, and proper
segregation and modes of transportation. Retraining is required every 3 years. | '

Safe Drinking Water Act

~Currently, the Safe Drinking Water Act (SDWA) is not an applicable and/or relevant and
appropriate requirement at the WSSRAP. The SDWA is currently being evaluated for its
applicability to the groundwater and Quarry Residuals Operable Units. - :

| Emergency Planning and Community Right-to-Know.Act

The 1995 Emergency Planning and Community Right-t0-Know Act (EPCRA) Tier II report
was completed and provided on January 30,-1996, to the local emergency planning committee
(LEPC) and to the Missouri State Emergency Response Commission (MERC).

The Toxic Release Inventory (TRI) reporrwaé submitted on June 14, 1996, to the EPA
for the only chemical (hydrochloric acid) exceeding usage thresholds.

The July 25, 1996, revision to the TRI list made hydrochloric acid reportable only in the
aerosol form. This report waslresubmitted on September 16, 1996.

Nht_ional Historic Preservation Act

. No activity was conducted dui‘ing this reporting period that would fall ﬁnder this Act.

DOE/OR/21548-676. Rev. O 35




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1996 7/23/197

Cultural Resources

. A review of existing file and literature information regarding archaeological and historic
resources of the Southeast Drainage area and an archeological field survey and evaluation were
conducted for the DOE in 1990 (Ref. 70). The field survey entailed a surface examination of
the stream bed and exposed cutbacks. One prehistoric lithic artifact (projectile object) was
recovered from the stream bed; the artifact exhibited evidence of extensive water transport and
probably had been redeposited. No archeological remains were observed in the exposed stream
cutbanks. One historic pen‘bd site (farmstead location) is located at the creek mouth near the
confluence with the Missouri River; structures associated with this farmstead were demolished
when the U.S. Army acquired the property. No evidence was found of significant cultural
remains in the area directly affected by the stream. Neither the isolated prehistoric artifact nor
the historic farmstead location appears likely to meet eligibility criteria for listing in the National
Register of Historic Places.” As engineering design for remediation of the Southeast Drainage
progressed, other areas outside of the defined stream channel were identified as locations that
would be disturbed during the work. On April 21-24, 1997, a Phase I archeological survey of
these locations was performed. No archeological sites were found to be located within the
planned construction zone. A survey report will be provided to the State Historic Preservation
Officer.

Endangered Species Act

In support of the EE/CA for the Southeast Drainage (Ref. 70) the list of endangered and
threatened species was reviewed. Federal-listed threatened, endangered, and candidate species
have been identified by the U.S. Fish and Wildlife Service as occurring in the Weldon Spring
Area (Ref. 70); none of these species are expected to use habitats in the Southeast Drainage.
Several State-listed species also occur in the area, and some may use the drainage. The State
rare wood frog, a forest-floor-dwelling species, has been found in the Southeast Drainage, and
the State rare Cooper’s hawk could use terrestrial habitats along the drainage. The western sand
darter is a State watch-listed species that has been reported from St. Charles County and may
be present in the lowermost reaches of the Southeast Drainage. However, surveys in the
drainage have not found this species. No critical habitat has been identified in the Southeast
Drainage area, and no adverse impacts to threatened or endangered species are expected to result
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. from the removal action. Informal consultations have occurred with the U.S. Fish and Wildlife
Service; if such species might be affected, the requirement would be applicable.

Engineering Evaluation/Cost Analysis (EE/CA) for Southeast Drainage

The EE/CA for the Southeast Drainage (Ref. 70) was completed in August 1996. Under
the proposed action ‘selected in the EE/CA, specific contaminated sediment in accessible areas
of the drainage would be rémoved with track-mounted equipment and transported by off-road
haul trucks. Implementing the proposed action would require use of three minimal-access routes
capable of supporting off-road haul‘tn‘xcks at slow speed. It is anticipated that all of these routes
could be constructed without additional clearing and with minimal upgrade. Access would be
from the south end of Katy Trail and frofn' temporary previously disturbed off-road routes to the
north and south of the upper Southeast Drainage. Excavated materials would be stored '
temporarily at an on-site storage area, with final disposal in the planned engineered disposal cell -
for the Weldon Spring site. On the basis of stability testing previously. performed for related
wastes, the waste material from the excavations would not be tréa;ed before disposal (Ref. 70).
Characterization data are being used to define ‘the excavation volumes and- depths, which
typically are 0.6 m to 0.9 m (2 ft to 3 ft) below the surface. The sediment would be excavated
with track-mounted loaders, the buckets would be covered with tarpaulins at the excavation site, -

“and the excavated material would be hauled out of the drainage to haul trucks at the staging
areas. Multiple trips would be made by the track loaders to avoid building a road in the
drainage. The materials would be hauled to the site from the staging areas in off-road trucks. . -

Locations selected for soil removal were determined using risk-based concentrations
calculated by combining the appropﬁate intake and risk equations for the exposure pathways .
identified for both current and future land use scenarios (Ref. 70). The most likely scenario is
that a hunter that would hunt in the drainage 20 times a year, for 4 hours each event, over a
~ duration of 10 years. Another hypothetical use scenario involves a child playing in the drainage
90 times a year, for 4 hours each time, over a 10 year period. Ata 1 X 1075 risk level,
concentrations are as follows: Ra-226, 13 pCi/g; Ra-228, 13 pCi/g, Th-230, 350 pCi/g; and

© U-238,290 pCi/g. The concentration limit for U-238 includes the contribution from U-234, and

the level for Ra-228 includes the contribution from Th-228. For comparison, the equivalent
risk-based cleanup criteria for each radionuclide for the hunter scenario are 60 pCi/g for both
Ra-228 and Ra-226, 1,600 pCi/g for Th-230, and 1,300 pCi/g for U-238. |
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3.1.2 DOE Order Compliance

. 31.2.1 " DOE Order 5400.5, Radiation Protection of the Public and the

Environment. DOE Order 5400.5 establishes primary standards and requirements for DOE
operations to protect members of the public and the environment against undue risk from
radiation. The DOE operates its facilities and conducts its activities so that radiation exposures
to members of the public are maintained within established limits.

The annual dose to the maximally exposed member of the public as a result of activities
at the Weldon Spring site was below the 100 mrem (1 mSv) guideline for all potential exposure
modes. The 10 mrem (0.1 mSv) annual dose limit for public exposure to airborne emissions,

excluding radon and its respective decziy products as specified in 40 CFR Pan 61, National
" Emission Standards for Hazardous Air Pollutants, was not exceeded in 1996. The appropriate
dose evaluation techniques were used to assess 1996 environmental monitoring and surveillance
data in compliance with this requirement. | - ‘

The annual average uranium concentrations at all NPDES outfalls were below the derived
- concentration guideline (DCG) of an annual average of 600 pCi/l (22.2 Bq/l).

Records of all environmental monitoring and surveillance activities conducted at the
Weldon Spring site in 1996 are being maintained in accordance with the requirement of this
order. All reports and records generated at the WSSRAP in 1996, pursuant to DOE order
requirements, presented data in the units specified by the applicable regulation or order.

3.1.2.2 DOE Order 5820.2A, Radioactive Waste Management. nDOE
Order 5820.2A establishes policies, guidelines, and minimum requirements by which the DOE
manages its radioactive and mixed waste and contaminated facilities. The Weldon Spring site
was in compliance with the applicable portions of Chapter IV management of waste containing -
Area 11¢e(2) by-product material and naturally occurring and accelerator produced radioactive
material, Chapter V (decommissioning of radioactively contaminated facilities), and Chapter VI
(administrative activities related to the Waste Management Plan [Ref. 20]). The types of wastes
addressed in Chapters 1, II, and Il of the Order were not present at the site. While the term
" "lowlevel waste" is used in the FFCA site treatment plan abatement order, we expect to be able
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to clarify the definition of these wastes to reflect that they are by-product materials as defined
in DOE Order 5820.2A. '

3.1.23 DOE Order 5400.1, General Environmental Protection Program. The
WSSRAP conducted both radiological and nonradiological environmental monitoring programs
at the site and vicinity properties. Environmental monitoring required by DOE Order 5400.1
was conducted to measure and monitor effluents and to provide surveillance of their effects on
the environment and public health.

The WSSRAP was in compliance with Order 5400.1 requirements for preparation of an
Environmental Protection Program Implementation Plan (EPPIP) (Ref. 8). The EPPIP details
programs in place at the WSSRAP to provide management direction, environmental protection
goals and objectives, and the overall framework for the environmental protection program at the
WSSRAP. The project has prepared an Environmental Monitoring Plan (Ref. 42) that is

_reviewed annually and revised as necessary. ' .

In addition to the plans developed for overall environmental monitoring and protection,
the WSSRAP annually reviews and revises, as necessary, the Groundwater Protection Program '
Management Plan (Ref. 13) and the Wasre Minimization and Pollution Prevention Awareness Plan
(Ref. 16). Refer to Section 2.6 for additional details.

3.2 Current Issues and Actions
3.2.1 Current Issues

3.2.1.1 National Emission Standards for Hazardous Air Pollutants Compliance.
The WSSRAP has developed a critical receptor monitoring program for compliance with the
requirements of 40 CFR 61 Subpart H. Point source and environmental monitoring has been
mandated per 40 CFR 61.93 (b)(5), whereby air concentrations are monitored at six designated .
critical receptor locations on and around the Weldon Spring site. The WSSRAP plan is
‘contained in the Plan for Monitoring Radionuclide Emissions Other Than Radon at Weldon
Spring Site Critical Receptors (Ref. 21), which has been approved by the U.S. Environmental
Protection Agency (EPA). The EPA has also approved the WSSRAP pian to report annual
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monitoring results and effective dose equivalents at critical receptor locations via the annual site
environmental report. '

3._2.2 Current Actions

3.2.2.1 ~ Release Reporting. No reportable releases occurred during this reporting
period. ’ -

3.2.2.2 Functional Appraisal - Envirdi_lment, Safety and Health, and Quality
Assurance. As a result of a request from the DOE, an internal assessment of environmental
~ safety and health functional areas at the WSSRAP was performed in December 1996. The

assessment specifically evaluated the following areas of concemn:
/

. Timeliness of reporting.

. Incident invéstigation (incident critique).
o PMC oversight of environmental safety and health functional areas.
¢ Adherence to procedures.

The final report for Assessment No. 96-PMC-ESH-027 was issued on February 19, 1997, -

“and included four Items of Concem (see Project Quality Department Assessment File 96-PMC-

ESH-027 for details). BaSgd upon the acceptance of the PMC’s response to each item of
concern, the assessment was closed on March 31, 1997. '

3.3 Summary of Permiis for 1996 .

Various permits were maintained by the WSSRAP for remedial activities including
NPDES, excavation, and floodplain permits. Table 3-1 provides a summary of all NPDES
permits. Three active NPDES permits covered discharges from the site water treatment plant
(MO-01077701), quarry water treatment plant (MO-0108987), and storm water discharges from
the Borrow Area and Borrow"Area haul road (MO-R100B69). An NPDES permit construction
permit for the leachate collection removal system of the cell was issued in January 1997.
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3.4 Site Remedial Mitigation Action Plan

The progress of the mitigative actions for the remediation of the Weldon Spring site is
reported annually in the annual site environmental report in accordance with DOE
Order 5440.1E. Information on the implementation of the Mirtigation Action Plan for the
Remedial Action at the Chemical Plant Area of the Weldon Spring Site (Ref 18) and the‘
effectiveness of the mmgauon -action are reported annually.

Construction activitieé- at the Weldon Spring site are managed by using good engineering
practices for control of surface water runoff at, and from, the site. During 1996, four
sedimentation basins and two retention ponds were in place at the chemical plant area in
preparation for soil excavation activities planned for 1996. Surface water protection during 1996
included erosion prevention and sediment control and monitoring. Monitoring was conducted
at four outfall locations at the chemical plant, and the requirements of three NPDES permits and
the Missouri Clean Water Act were observed during 1996.

The wetlands mitigation agreement was signed in 1994 and construction of the
replacement wetlands for the chemical plant area, Borrow Area, and haul road is scheduled to
be completed in August 1997. Construction activities eliminated some wetlands in these areas
during 1996. Development of the replacement wetland on the Busch Memorial Conservation
Area was initiated in 1996; the development will be monitored to ensure establishment of viable
wetland features. ' '

Topsoils and subsoils from the Borrow Area that are being stored for restoration have
been stockpiled at the Borrow Area. Stockpile heights and slopes have been limited to 15 ft and
3:1 and stockpiles have been seeded and mulched to control erosion. Erosion control measures
have also been implemented at the Borrow Area and the haul road. Stockpiles are routinely
inspected for erosion. Two sedimentation ponds have been constructed at the Borrow Area, and
surface water has been monitored to measure the effective removal of settleable materials.
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TABLE 3-1 Summary of WSSRAP NPDES and Construction Permits

DATE -

DATE RENEWAL

, DATE . OR EXTENSION
PERMIT NO. (a) -ISSUED EXPIRED (b) REQUEST DUE SCOPE AND COMMENTS
MO-0107701 O | 03/03/94 03/04/99 'y | 09/04/98 Covers storm water, sanitary, and SWTP discharges.*
MO-0108987 O | 06/09/94 06/10/99 - 01/10/99 Covers QWTP discharge.
MO-R100B69 0 | 09/01/94 06/11/97 N 12/11/96 Storm water discharges from the borrow area and haul
‘ : : : road operations. : :
(a) Permit type, O = Operating, C = Construction
(b) .  Permit extended/renewed? N = No, Y = Yes
QWTP Quarry water treatment plant
SWTP Site water treatment plant
¢ See Section 3.5
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Dun’ng the development of the Borrow Area in 1996, vehicle and equipment noise levels
were monitored to ensure that nuisance noise levels remained at acceptable levels. Roadways
were sprayed with water on an as-needed basis for dust control during the active construction
periods at the Borrow Area. '

Air, surface water, and groundwater have been monitored as part of the routine
environmental monitoring activities at the chemical plant area. Results of that monitoring are

detailed extensively in this report.

-Eligibility surveys for archeological or historic sites were conducted on the 30.5 m

. (100 ft) site perimeter around the chemical plant site, and no sites were found that would require

avoidance or data recovery. Confirmation letters in regard to this decision have been received

by the State Historic Preservation Officer. ,
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4 RADIATION AND ASBESTOS MONITORING PROGRAMS

The Weldon Spring Site Remedial Action Project (WSSRAP) operates its environmental
monitoring and surveillance program in accordance with U.S. Department of Energy (DOE)
Orders and with the Environmental Monitoring Plan (Ref. 42). This section describes
monitoring results for radon, external gamma radiation, airborme radioactive particulates,
contamination control surveys, and asbestos at various site perimetef and off-site locations. A
program overview, summary of applicable standards, actual monitoring resuits, and an
-assessment of any associated environmental impacts are provxded below for each parameter
mentloned in the plan.

4.1 Highlights of Radiation and Asbestos Monitoring |

. Statistical analysis at the 95% confidence level indicated that one integrated radon

track-etch monitoring station at the chemical plant/raffinate pits area exceeded
annual average background levels in 1996. This monitoring station was located
within the site boundary. No integrated radon track-etch stations along the site
perimeter or at critical receptor locations were statistically greater than
background levels.

. Statistical analysis at the 95% confidence level indicated that four modified
Rn-220 track etch monitoring locations in the chemical plant/raffinate pits area

exceeded 1996 average background levels. The highest above background Rn-220

concentration was 57% of the DCG for Rn-220.

. ® Gross TLD results for 1996 for the chemical plant perimeter, quarry perimeter,
and off-site locations ranged from 53 mrem/yr (0.53 mSv/yr) to 95 mrem/yr
(0.95 mSv/yr). Statistical analysis of the results indicate at the 95% confidence
level that one quarry station and four chemical plant/raffmate p1t statxons
exceeded background levels.

° Asbestos analyses performéd during 1996 showed fiber concentrations at all

monitoring locations to be in compliance with the U.S. Environmental Protection
Agency (EPA) acceptable clearance levels for schools. '
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. Statistical analysis at the 95% confidence level indicated all 17 low volume
airbormne particulate monitoring stations had annual average concentrations that
. were indistinguishable from background levels.

4.2 Radon Gas Monitoring Program
4.2.1 Program Overview

, Both U-238 and Th-232 are naturally occurring radionuclides in soil and rock. Radon
gases (i.e., Rn-222 and Rn-220) are naturally occurring radioactive gases found in the uranium
and thorium decay series. A fraction of the radon produced from the radioactive deéay of
naturally occurring U-238 and Th-232 diffuses from soil and rock into, the atmosphere,
accounting for natural background airborne radon concentrations. Radon is produced at the
Weldon Spring site from these natural sources as well as from the contaminated waste materials

present at the site. ‘ - ‘ ‘

Airbome radon concentration is governed by source strength and dilution factors, both
of which are'strongly affected by meteorological conditions. The soil surface constitutes the
largest source of radon, although secondary contributors include oceans, natural gas, geothermal
fluids, volcanic gases, ventilation from caves and mines, and.coal combustion. Radon levels in
the atmosphere have been observed to vary with height above the ground, season, time of day,
and location. The chief meteorological parameter governing airborne radon concentration is
atmospheric stability; however, the largest variations in atmospheric radon occur spatially
(Ref. 73).

Two types of track etch detectors are used at the WSSRAP to measure ambient levels of
radon gas: standard "F-type" detectors, which measure a combination of Rn-222 and Rn-220
gas (results are termed "integrated”), and modified "M-type" detectors, which indirectly indicate
ambient levels of Rn-220 only. "F-Type" and "M-type" track etch detectors are used in
conjunction to distinguish Rn-222 and Rn-220 concentrations by analyzing the relative response
of paired sets of these detectors at each monitoring location where they are deployed.

In 1996, a pair of standard "F-type" radon track etch detectors was deployed at each of
35 permanent monitoring locations: five at the Weldon Spring Chemical Plant (WSCP)
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perimeter, seven at the Weldon Spring Quarry (WSQ) perimeter, 14 at the raffinate pits area,
two at the chemical stabilization and solidification (CSS) pilot facility, and seven at off-site
locations. One pair of detectors was temporarily deployed in 1996 near Train 2 at the site water
treatment blant. Most radon track etch monitoring locations are identified with an "RD" prefix
and are shown in Figures 4-1, 4-2, 4-3, and 4-4; however, monitoring locations adjacent to the
. CSS pilot facility are identified by ET-3015 and ET-3016 and are shown in Figure 4-5.
Monitoring locations are distributed around the chemical plant, raffinate pits, and quarry
perimeters to ensure adequate detection of radon under varying meteorological conditions.
Locations RD-4005 and RD-4009 monitor background radon concentrations. "F-type" track etch
detectors are sensitive to all isotopes of radon and are deployed quarterly.

- Modified "M-type" alpha-track. detectors were deployed in 1996 at 22 monitoring
locations: five at the WSCP perimeter, two at the WSQ perimeter, seven at the raffinate pits
area, one at the CSS pilot facility, one near Train 2 of the site water treatment plant, and six at
off-site locations (including two background locations, RD-4005 and RD-4009). Specific
locations are identified in Section 4.1.3. These detectors were placed in conjunction with
"F-Type" track etch detectors to distinguish radon from thoron concentrations. Using Pearson’s

'method (Ref. 49), separate concentrations of radon and thoron were calculated for these stations.

The WSSRAP radon monitoring program also uses electret detectors. Like track etch
detectors, electret detectors provide a passive means of measuring radon gas concentrations in
air. Twenty-eight pairs of electret detectors that measure Rn-222 only were placed at the
following monitoring locations: 22 in the chemical blant and raffinate pits area (including three
along the chemical plant perimeter), four at the quarry perimeter, and two off site. Ten pairs
of electrets that indicate Rn-220 were deployed at the following locations: six in the vicinity of
the raffinate pits'and temporary storage area (TSA), two at the quarry perimeter, and two off
site (including one background location, ET-4009). Electrets are exchanged and read biweekly.
These locations, designated by an "ET" prefix, are shown in Figures 4-1 through 4-5.

Continuous radon gas monitors and radon progeny monitors (also called working level
monitors) complete the environmental radon monitoring network. Continuous radon gas
monitors are sensitive to both Rn-222 and Rn-220. A continuous radon gas monitor was placed
at the Francis Howell High School during spring and fall of 1996. Four additional monitors
were placed in on-site work zones throughout the year to evaluate local airbome levels of
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Rn-222 and Rn:220 present as a result of remediation activities. On-site locations included the
raffinate pits and Train 2 of the site water treatment plant. .

Working level monitors are sensitive to the short-lived decay products of Rn-220 and
Rn-222. Results are recorded in milli-working levels (mWL). Working level monitors are used
in work zones in conjunction with continuous radon gas monitors to determine the degree of
equilibrium of radon (or thoron) gas with its decay products. The working level monitors
operated during 1996 at the Francis Howell High School, quarry trailers, raffinate pits, CSS.
pilot facility area, TSA, and AP-2005. . -

4.2.2 Applicable Standards

As established by DOE Order 5400.5, the DOE annual public dose equivalent limit is
100 mrem (1 mSv). Dose limits for the inhalation of radon and thoron progeny and gas,
however, are based on working levels, and concentrations in air and are addressed independently
in the Order. ‘

The derived concentration guide (DCG), whiéh isa limitihg airbofne concentration of a
specified radionuclide, is specified by DOE 5400.5 to be 3 pCi/l (100 Bq/m?) above background
for both radon and thoron in unrestricted (off-site) areas.

4.2.3 Monitoring Results

" Table 4-1 summarizes quarterly and annual average integrated radon concentrations as
measured by F-type track etch detectors. Since radon is naturally occurring, concentrations
measured at each monitoring location were compared to measured background concentrations
‘to determine whether any significant differences existed at the 95% confidence level. Only
locations with integrated radon concentrations statistically greater than background were
compared to the DCG for radon by subtracting the average annual background concentration
from the gross annual average concentration measured at a given location.

The results obtained from the pair of F-type track etch detectors at each location were
averaged to determine the quarterly average integrated radon concentration. - These averages
were then used to calculate the annual average integrated radon gas concentration. The annual
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TABLE 4-1 1996 Track Etch Integrated Radon Results®®

~ 18T 2ND 3RD - 4TH ANNUAL ANNUAL
LOCATION | QUARTER | QUARTER | QUARTER | QUARTER | AVERAGE | STANDARD |STATISTICALLY | PERCENT OF
1.D. _pCin® pCin'®! pCin® “pcin'® pcin® DEVIATION | SIGNIFICANT ‘°!| GUIDELINE!Y
‘ WELDON SPRING QUARRY y
RD-1002 |. 0.2 04 0.7 06 0.5 0.2 . N/A
RD-1003 01 0.1 0.2 0.6 0.3 0.2 | = " N/A
RD-1004 . 0.1 0.2 0.4 0.6 0.3 0.2 N/A
RD-1005 0.1 0.2 0.4 0.6 0.3 0.2 : N/A
RD-1006 0.1 0.2 0.4 0.6 0.3 02 N/A
RD-1008 0.1 03 - 0.2 05 0.3 0.2 N/A
RD-1009 0.1 0.2 0.3 0.6 03 0.2 N/A
) : WELDON SPRING CHEMICAL PLANT '

RD-2002 |- 0.1 LU 8 06 04 | . 04 | N/A
RD-2004 0.1 0.3 - 0.5 0.6 0.4 0.2 - NIA
RD-2005 0.1 04 03 0.6 0.4 . _
RD-2006 0.1 0.1 0.3 0.5 0.3 0.2 o : " N/A

~ RD-2007 | 0.2 AR 0.3 0.5 0.3 0.2 4 N/A
RD-2025 0.1 0.4 0.3 0.6 0.4 0.2 ' N/A
Train 2 0.1 0.2 - 0.5. 0.3 0.2 - N/A
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TABLE 4-1 1996 Track E.tch Integrated Radon Results‘a’ (Continued)

18T 2ND 3RD 4TH ANNUAL | ANNUAL
LOCATION | QUARTER | QUARTER | QUARTER | QUARTER | AVERAGE | STANDARD |STATISTICALLY | PERCENT OF
1.D. pcCint® - pCin® pCin'® pCin'® pCin® DEVIATION | SIGNIFICANT °! | GUIDELINE'!
WELDON SPRING RAFFINATE PITS '
" RD-3001 0.5 0.6 - 0.9 2.8 1.2 1.1 N/A
-RD-3002 0.1 0.3 0.7 1.0 0.5 0.4 N/A
RD-3003 0.2 0.4 0.7 06 _ 0.5 0.2 N/A
RD-3004 0.1 . 0.1 0.5 0.6 0.3 0.3 N/A
RD-3005 0.2 - 0.2 0.4 0.5 - 0.3 0.2 N/A
RD-3007 0.2 0.4 0.7 0.8 0.5 0.3 . N/A
RD-3008 0.2 0.4 0.5 0.8 0.5 0.3 - N/A
RD-3009 0.2 0.3 0.4 0.7 0.4 0.2 N/A
RD-3010 0.2 0.5 0.6 1.0 0.6 0.3 "N/A
RD-3011 0.1 0.2 0.5 0.6 0.4 0.2 N/A
RD-3012 0.2 0.4 0.7 0.9 0.6 0.3 N/A
RD-3013 0.7 0.7 1.5 2.7 1.4 0.9 X N/A
RD-3014 1.7 1.0 0.4 5.0 2.0 2.1 N/A
RD-3015 0.2 0.7 2.1 3.1 1.5 1.3 N/A
, 'CSS PILOT FACILITY
ET-3015 0.1 0.3 " 0.3 - 0.2 0.1 N/A
ET-3016 0.3 0.2 0.6 - 0.4 0.2 N/A
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TABLE 4-1 1996 Track Etch Integrated Radon Results'® (Continued)
18T 2ND 3RD 4TH ANNUAL | ANNUAL
LOCATION | QUARTER QUARTER QUARTER QUARTER AVERAGE | STANDARD | STATISTICALLY | PERCENT OF
1.D. pcin'® pCin® pCi/'® - pCin® pcin'® DEVIATION | SIGNIFICANT ! | GUIDELINE'Y
A OFF SITE
RD-4001 0.1 0.2 0.5 0.4 08 0.2 NIA
RD-4002 0.1 0.1 - 0.2 04 - | 0.2 0.1 N/A
RD-4003 0.1 0.1 0.4 0.5 0.3 0.2 N/A
*RD-4005 0.1 0.2 0.4 0.5 0.3 0.2 "N/A
'RD-4007 0.1 0.1 0.5 0.4 0.3 0.2 N/A
RD-4008 0.1 s s = 0.1 - N/A
’RD-4009 0.1 0.1 0.4 0.5 0.3 0.2 N/A
(a) Results include natural background levels except where otherwrse noted.
{b) To convert from pCi/l to Bq/m?, multiply by 37.
(c) - Statistical significance is determined by comparing the annual average concentration for a monitoring location with the annual
background average concentration, using a one-tailed Student’s t-test at the 95% confidence level.
(d) Percent of guideline is calculated by taking the annual station average minus the average of the background stations, divided by the
DOE concentration guideline for Rn-222 of 3 pCi/l (100 Bgq/m*3) annual average above background for uncontrolled areas.
(e) Missing detectors.
(f) No percentage calculation performed for above-background monitoring locations within the site boundary

Background station. '
N/A  No percentage calculation performed for background Iocatlons or locatrons not statistically greater than background.

-- No measurement taken.
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standard deviation reported reflects the error propagated by takmg the sample standard dev1anon
of the mean of the quarterly results.

"The annual F-type track etch background concentration was calculated using the
arithmetic average of the two background locations. The data yielded an annual background
average integrated radon concentration in 1996 of 0.3 pCi/l (11 Bq/m3). This result is consistent
with previous years’ monitoring results. ‘ :

Based on measurements from modified track etch detectors at locations where a combined
release of Rn-222 and Rn-220 was suspected, Rn-220 concentrations were estimated using
Pearson’s method (Ref. 49). Locations with Rn-220 concentrations statistically greater than
background at the 95 % confidence level were compared: with the DCG for thoron. Results are
presented in Table 4-2.

Although results in Tables 4-1 and 4-2 may appear inconsistent for a given monitoring
station, this is to be expected since "F-type" detectors have a higher résponse function_for
Rn-222 than for Rn-220. The supplemental thoron measuring technique using the "M-type”
detectors provides a better estimate of the thoron contribution to the total radon concentration.
Therefore, for monitoring stations where virtually all of the integrated radon concentration is
contributed by thoron (see results for RD-3001 and RD-3002, Tables 4-1 and 4—2), the thoron
results using Pearson’s method is larger than the integrated result.

Radon concentrations measured by the electret monitors are summarized in Tables 4-3
and 4-4. Because electret results are obtained biweekly rather than quarterly (as with the track
etch detectors), they are used primarily as advance indicators of trends in radon/thoron levels
at a given monitoring location. Track etch results, rather than electret results, are used in
perfoxming off-site dose calculations. -

Historical average background concentrations of Rn-222 and Rn 220 gas near the site are
both typically 0.2 pCi/l (7 Bg/m3). Continuous radon and working level measurements at the
Francis Howell High School taken in 1996 indicate background levels of both Rn-222 and
Rn-220 gas and progeny. On-site work zone measurements, however, indicate elevated
concentrations of both Rn-222 and Rn-220, particularly in localized areas where remedial actions

. involve the disturbance of raffinate sludge. The maximum hourly Rn-222 and Rn-220 -
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TABLE 4-2 1996 Thoron Concentrations as Determined Using Paired F-type and M-type Track Etch Detectors'®!

. ANNUAL ANNUAL
FIRST QUARTER {SECOND QUARTER | THIRD QUARTER | FOURTH QUARTER| AVERAGE STANDARD STATISTICALLY |PERCENT OF
STATION ID (pcim'® tpCim'® (pcin)'® tpcin'® (pCin) DEVIATION | SIGNIFICANT (x)'*! | GUIDELINE!?
Weldon Spring Quarry
RD-1002 0 0.4 0.7 0.5 0.4 0.29 N/A
RD-1006 0 0.1 0.2 01 0.1 0.08 N/A
Weldon Spring Chemical Plant
RD-2002 . . 0.3 0.4 0.4 0.07 N/A
RD-2004 . . 0.5 0.4 0.5 0.07 X 10
RD-2006 - 0.0 0.0 - 0.0 0.0 N/A
RD-2007 . . 0.0 0.0 0.0 00 N/A
RD-2025 . - 0.0 0.1 0. 0.07 N/A
Train 2 . . 0.0 0.0 0.00 N/A
Weldon Spring Raffinate Pits ‘

RD-3001 0.7 3.1 1.9 1.70 X 57
RD-3002 . . 1.5 0.7 1.1 0.57 X 30
RD-3003 0 0.5 0.5 0.6 0.4 0.27 N/A
RD-3004 . 0.3 0.5 0.4 0.14 N/A
RD-3005 . 02 0.4 0.3 0.14 N/A
RD-3010 0 0.4 0.2 0.0 0.2 0.19 N/A
RD-3014 1.8 0.9 3.6 0.5 1.7 1.38 X N/Ale)
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TABLE 4-2 1996 Thoron Concentrations as Determined Using Modified Track-Etch Detectors (Continued)
. ANNUAL ANNUAL =
FIRST QUARTER | SECOND QUARTER | THIRD QUARTER | FOURTH QUARTER| 'AVERAGE STANDARD STATISTICALLY |PERCENT OF
STATION ID (pcim'® pcin'® tpcin'® pcim™ {pCin) DEVIATION | SIGNIFICANT (x)'' | GUIDELINE'®)| .
RD-3015 o 0.4 0.2 0.2 0.20 N/A
Off-Site

RD-4001 0.2 0.1 0.2 0.07 N/A
RD-4002 0.1 0.1 . 0.00 " N/A
RD-4003 - - 0.0 0.2 0.1 0.14 N/A
RD-4005°* 0.3 0.3 0.00 N/A
RD-4007 - - 0.1 0.1 0.00 N/A
RD-4009° 0 0 0.3 0.2 0.1 0.15 N/A

b Background station

(a) Results include natural background levels.

{b) " To convert from pCifl to Ba/m3, multiply by 37. ) g .

(c) " Statistical significance is determined by comparing the annual average concentration for a monitoring location with the annual background average concentration, using

a one-tailed Student’s t-test at the 95% confidence level.
(d) Percent of guideline is calculated by taking the annual station average minus the annual average of the background station, deed by the DCG for Rn-220 of 3 pCiA
(100 Bq/m?3) annual average above background for uncontrolled areas.
{e) No percentage calculation performed for above-backg<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>