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EXECUTIVE SUMMARY

This Weldon Spring Site Environmental Report for Calendar Year 2002 has been
prepared as required by DOE Order 232.1 to provide information about the public safety and
environmental protection programs conducted by the Weldon Spring Sité Remedial Action
Project (WSSRAP). The Weldon Spring site is in southern St. Charles County, Missouri,
approximately 48 km (30 mi) west of St. Louis. The site consists of two main areas, the former
Weldon Spring Chemical Plant and Raffinate Pits area and the Weldon Spring Quarry. The
chemical plant and raffinate pits area and the quarry are located on Missouri State Route 94,
southwest of U,8, Route 40/61,

The ohjectives of the Site Envirommental Report are to present a summary of data from
the environmental monitoring program, to identify trends and characterize environmental
conditions at the site, and to confirn compliance with eavironmental and health protection
standards and requirements. The report also presents the status of remedial activities and the
results of monitoring these activities to assess their impacts on the public and environment,

This report presents environmentzl monitoring data from routine radiological and
nonradiological sampling activiies. These data include estimates of dose to the .public from
activities at the Weldon Spring site, estimates of effluent releases, and trends in groundwater
comtaminant levels. Additionally, applicable compliance requirements, quality assurance
programs, and special studies condncted in 2002 to support environmental protection programs
are discussed.

Historical water quality and water level data for existing wells can be found on the Grand
Junction Long-Term Surveillance and Maintenance Program website:
www rjo.doe.gov/programs/ltsm/. This data can be graphed or presented in a table format for
selected analytes. Photographs, maps, and physical features can also he viewed on this web

page.

MONITORING OVERVIEW

WSSRAP envircmnental management programs are designed to ensure that releases from
the site are at levels demonstrably and consistently “as low as reasonably achievable™ (ALARA).
Throughout the remediation, the ALARA principle has driven the work activities conducted
under LU.5. Environmental Protection Agency (EPA) enforcement of the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA).

Effluent and environmental rtmonitoring programs provide early detection of
contaminants, assessment of potential impacts to the environment, and data needed to implement
the ALARA strategy. Routine monitoring also demonstrates compliance with applicable State
and Federal permits and regulations.
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REGULATORY COMPLIANCE

The Weldon Spring site is listed on the Nationai Priorities List (NPL) and is governed by
the CERCLA. Under CERCLA, WSSRAP is subject to meeting or exceeding applicable or
relevant and appropriate requirements of Federal, State, and local laws, Primary regulations
include the Resowrce Conservation and Recovery Act (RCRAY), Clean Warer Act (CWA), and
because the U.8, Department of Enetgy (DOE) is the lead agency for the site, National
Environmental Policy Act (NEPA) values are incorporated into CERCLA docurzents as outlined
in the Secretarial Policy statement on NEPA.

The following major tasks were completed at the Weldon Spring site during 2002
 Final grading and seeding were completed at the chemical plant.

» A pilot scale in-sitn chemical oxidation treatment of TCE in the groundwater was
conducted.

 Backfilling, final grading, and seeding were completed at the Quarry.

+  The Quarry Interceptor Field Study was completed,
MONITORING SUMMARY

Environmental monitoring data showed that dose estimates were below the DOE
guidelines for the public of 100 mrem (1 m3v) annual total effective dose equivalent for all
exposure pathways. Release estimates for total uraniuom in water (which include storm water and
water from the treatment plants) decreased from the 2001 release estimate of 3.34 kgfyr (7.35
ib/yt) to 2.39 kgfyr (5.26 ibfyr) in 2002. As can be seen in the following figure, the annual
release of total uranium for 2002 was a 99% reduction from the 1987 annual estimate. Effluent
releases were well below the DOE derived concentration guide level of 600 pCi/t. Data from
groundwater and surface water monitoring indicated no measurable impact on drinking water
sources from Weldon Spring site contaminants, :

Dose Estimates

Radiation dose estimates are discussed in Section 5. Taking into account all applicable
exposure pathways, the total effective dose equivalent 16 a hypothetical maximally exposed
individuval was from consumption of water at Spring 5303, located in the SE Drainage, and was
0.16 rmrem (1.6E-3 m8v). This estimate is well below the DOE guideline of 100 mrem {1 mSv).
By comparison, the annual total effective dose equivalent in the United States due to naturaliy
ocgurring sources of radioactivity is appreximately 300 mrem (3 mSv).

DOEMGHS491-031, Rev. 0 3
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-NPDES Monitozing

In 2002, surface water runoff at the chemnical plant transported uranium from the site
through seven major discharge routes that are identified in Section 6 of this report. The total
mass of uraniurn migrating off-site in storm water and treated efffuent was 2.39 kgfyr (5.26
Ib/yr). Based on natural uwranium activity ratios, this is equivalent to an activity of 0.0024 Ci/yr
(8.88E7 Bq/yr). The total mass of uranium was less than the CY 2001 mass of 3.34 kgfyr (7.35
lb/yr). The total mass of mranium migrating off site in storm water and treated effluent has
decreased substantially since remedial activities began, and is expected to decrease further still as
the site vegetation becomes more dense.

Anmual average uranivm concentrations at the NPDES outfalls were al} well below the
derived concentration guideline of 600 pCi/t. With respect to 2001 levels, average uranium
concentrations have decreased or remained substantially the same at the stormwater outfalls.

Historical uranium trends for the-thres ‘major NPDES outfalls (i.e., NP-0002, NP-0003, and -

NP-0005) are discussed in Section 6,

Radiological parameters at the outfalls were in compliance with NPDES permit
requirements during 2002. Other parameters were also in compliance with the exception of
thirteen storm water settleable solids results.
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Surface Water Monitoring

Surface water monitoring in 2002 indicated that contaminant concentrations were within
historic ranges. Average uranium tevels at the off-site surface water locations were simifar to
those averages reported in 2001.

Groundwater Monitoring

The groundwater monitoring programs included extensive monitoring for radiologicat
and chemical cornpounds, as discussed in Section 7. Contaminant levels generally remained
within historic ranges at all chemical plant and quarry groundwater locations.

At the quarry, radioclogical results for the St. Charles Cuunty well field remained within
background levels am:l p detectablc conncmranuns of the six nltmammat:lc compounds were
observed. -

Chemical plant ares monitoring continued to show elevated concentraiions of
nitroaromatic compounds in the former Frog Pond area. A contaminant investigation has been
performed in response to these increases. Other contaminants (nitrate, uranium, and TCE)
remained within historical levels, Monitoring at Burgermeister Spring has shown a decrease in
uranium and nitrate concentrations over time.

Monitoring data from wells placed around the permanent dispesal cell showed no
exceedances of baseline for radiological parameters. Several wells exceeded baseline levels for
nonradiological contaminants, but these data are likely due to variations in the existing
groundwater contamination underlying the site.

DOEfG.T9491-831, Rav. 0 . 5
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ABSTRACT

This Site Environmental Report for Calendar Year 2002 describes the environmental
monitoring programs at the Weldon Spring Site Remedial Action Project (WSSRAP). The
objectives of these programs are 10 assess actual or potential exposure to contaminant efftuents
from the preject area by providing public use scenarios and dose estimates to demonstrate
compliance with Federal and State permitted levels and regulations, and to surmmarize trends
and/or changes in contaminant concentrations identified through environmental monitoring.

The total effective dose equivalent (TEDE) to a hypothetical maximally-exposed
individual who frequented the Weldon Spring Vicinity Properties during 2002 was 0.16 mrem
(1.6E-3 mSv). This estimate is well below the.U.S, Departrnent of Energy (DOE) requirement of
140 mrem (1 m&v) annual TEDE for all exposure pathways.

- Concentration limits are specified for liquid effluent. pollutants in the National Poliutant
Discharge Elimination System (NPDES) permits. Parameters were in compliance with the
permit limits except for thirteen samples which exceeded the 1.0 m)/V/hr settleable solids limit for
stormn water. The total mass of uranium migrating off-site in storm water and treated effluent
during 2002 was 2.39 kg (5.26 1b).

Extensive groundwater . monitoring at the WSSRAP showed that there was no
radiological impact to any drinking water sources. Several field studies were conducted to assess
the technological feasibility of removing groundwater contaminants at both the quarry and the
chemical plant/raffinate pits area.
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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 Weldon
Spring Site Environmental Report for Calendar Year 2002 summarizes the environmental
momitoring results obtained in 2002 and presents the status of Federa! and State compliance
activities.

DOE requirements for envisontnental monitoring and protection of the public, the
mandate for this document, are designated in DOE Order 231.1, Environment, Safety and Health
Reporting; DOE Order 5400.5, Radiation Protection of the Public and Environment; and the
implementation guide for DOE Drder 3400.5, Environmental Regulatory Guide for Radiological
Effluent Monitoring and Environmental Surveillance.

In 2002, environmental monitoring activities were conducted to support remedial action
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA),
the Clean Air Act {CAA), the National Environmental Policy Act (NEPA), the Clean Water Act
(CWA), and other applicabie 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 remedianon activities.

The purposes of the Weldon Spring Site Environmental Report for Calendar Year 2002
include: _

¢ Providing general information on the WSSRAP and the cwirent status of remedial
activities.

s Presenting summary data and interpretations for the 2002 environmental munitﬂring'
program,

¢ Providing information regarding ongoing remedial actions.

* Reporting compliance with Federal, State, and local requirements and DOE
standards.

» Providing dose estimates for public exposure to radiological cumpounds due to
remedial activities at the WSSRAP,

DOEAGNTO491-52F, Rev. § |
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+ Summarizing trends andfor changes in contaminant concentrations to support
remedial actions, ensuwre public safety, mamtain surveillance monitoring
requirements, and demonstrate the effectiveness of the remediation.

1.1 Site Description

The Weldon Spring site is in southern St. Charles County, Missouri, approximately
48 km (30 mi) west of St. Louis, as shown in Figure 1-1. The site consists of two main areas, the
former Weldon Spring Chemicat Plant and Raffinate Pits area and the Weldon Spring Quarry,
both located along Missouri State Route 94. '

The Weldon Spring Chemical Plant is a 91 ha (226 acre) area that operated as the Weldon
Spring Uranium Feed Materials Plant (WSUFMP} until 1966 (see Figure 1-2). Buildings were
contaminated with asbestos, hazardous chemical substances, uranium, and thorium. {Building

. dismantlement was completed in 1994.) Radiolegical and chemical (polychlorinated biphenyls =

[PCBs), nitroaromatic compounds, metals and inorganic ions) contaminants were found in the
soil in many arcas around the site. These contaminated soils have all been remediated. The
Raffinate Pits on the chemical plant site comsisted of four settling basins that covered
approxitnately 10.5 ha (26 acres). These pits were characterized as being contaminated with
uranium and thorium residues and chemical contaminants including nitrate, fluoride, PCBs, and
various heavy metals (Ref. 2}. During 1959 and 2000, the four raffinate pits were remediated

and backfilted. The disposal cell was completed in 2001, '

The Weldon Spring Quarry is a former 3.6 ha (% acre) limestone quarry south-southwest
of the chemical plant area (Figure 1-3), Bulk waste stored in the quarry contained radiological
and chemical contaminanis including uraniwm, radium, thorium, metals, nitrates, PCBs,
semivolatile erganic compounds, nitroaromatics, and asbestos (Ref. 1). The quarry bulk waste
removal operation was completed in 1995. The quarry water treatment plant was dismantled in
- 2041, and backfiiling of the quarry was completed in 2002,

1.2 Site History

From 1941 to 1943, the U.S8, 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, al! but about 80% ha
(2,060 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.

DOE/GN79451-531, Rev. 0 2
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Through, a Memorandum of Understanding between the Secretary of the Army and the
General Manager of the Atemic Energy Commission (AEC), 83 ha {205 acres} of the former
ordnance works property were transferred in May 19535 to the AEC for construction of the
Weldon Spring Uranium Feed Materials Plamt (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 pmcessad uranium ore concentrates to purs uranium trioxide, intermediate
compounds, and uranium metal. A small amount of thorium was also processed. Wastes
genstrated during these operations 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 dwring this time consisted of
building rubbie and scils frore the demolition of a uranium ore processing facility in St.-Louis.
These materials were contaminated with uranium and radium. Other radioactive materials in the
guarry included 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 instalied.
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 cargtaker 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
quaTy 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, which consisted of MK- -Ferguson Company and Jacobs
Engineering Group, In¢., assumed control of the site on October 1, 1986. The quarry was placed
on the Envirerumental 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
raffinate pits 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 Imvestigation for Quarry Bulk Wastes (Ref. 1)
and the Remedial Irvestigation for the Chemical Plant drea of the Weldon Spring Site (Ref. 2),
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1.3 Geology and Hydrogeolo gy

The Weldon Spring 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. 3).

The uppermost bedrock units undetlying 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 underlying St. Charles County. The shallow aquifer
consists of Mississippian Limestongs, and the middle aquifer comsists of the Ordovician
Kimmswick Limestone. The déep aquifer includes formations from the top of the Ordovician
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 Welden 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
predominantiy limestone and dolomite. Near the quarry, the carbonate rocks dip to the nertheast
at a gradient of 11 m/km to 15 m'km (58 fi/mi to 79 ft/mi) (Ref. 4), Massive quaternary deposits
of Missouri River alluvium cover the bedrock to the south and east of the quarry.

1.4 Surface Water System and Use

The chemical plant and raffinate pits areas are on the Missouri —Mississippi River surface
drainage divide, as shown in Figure 1-4, Elevations on the site range from approximately 185 m
{608 ft} above mean sea level (msl) near the northern edge of the site to 203 m (665 ft) above msl
uear the southern edge. {The cell is not included in these elevation measurements.} The natural
topography of the site is gently undulating in the upland areas, typical of the Central Lowlands
physiographic province. South of the site, the topography changes to the narrow ridges and
valleys and short, steep streams common to the Ozark Plateau physicgraphic province {Ref. 3},

No natural dramage channels traverse the site. Drainage from the southeastern portion of
the site generally flows southward to a tributary referred to.as the Southeast Drainage {or 5300
Drainageway - based on the site’s nomenclature) that flows to the Missouri River.

DOEAGI7TE481-531, Raw. O - 7
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The northern and wesiern portions of the chemical plant site drain to tributaries of the
Busch Lakes and Schote Creek, which in turn enter Dardenne Creek, which ultimately drains to
the Mississippi River. The manmade lakes in the Augnst A. Busch Memorial Conservation Area
are used for public fishing and boating. No swimming is allowed in the conservation area,
although some may occur. No water from the lakes or creeks is used for m‘:gatmn or for public
drinking water supplies.

Before remediation of the chemical plant and raffinate pits area began, there were six
surface water bodies on the site: the four raffinate pits, Frog Pond, and Ash Pond. The watér in
the raffinate pits was treated prior to release, and the pits were remediated and confirmed ¢lean.
Frog Pond and Ash Pond were flow-through ponds that were monitored prior to being
remediated and confirmed clean. Throughout the project, retention basins and sedimentation
basins were constructed and used to manage potentially contaminated sutface water. During
2001, the four sedimentation basins that remained were remediated, and the entire site was

brought to final grade and sceded with. temporary vegetation. Final seeding was conducted . - =~ 2

during 2002,

The Weldon Spring Quarry is situated on a bluff of the Missouri River valley about 1.6 k
{1 mi) northwest of the Missouri River at approximately River Mile 49. Because of the
topography of the area, no direct sirface water enteved or exited the quarry before it was
remediated. A 0.07 ha (®.2-acre) pond within the quarry proper acted as a sump that
accumulated direct rainfall within the quarry. Past dewatering activities in the quarry suggested
that the sump inleracted directly with the local ground water. All water pumped from the quarry
before remediation was treated before it was released. Bulk waste removal, which incinded
removal of some sediment from the sump area, was compieted l:lurlng 1995 The quarry was
backfilled, graded, and seeded during 2002.

The Femme Osage Slough, located approximately 213 m (700 i) 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 portiens of the crecks between 1960 and 1963 duwring
construction of a levee system around the University experimental farms (Ref. 4). The slough is
essentially land-locked and is currently used for recreational fishing. The slough is not used for
drinking water or irrigation.

L5 Ecology

The Weldon Spring site is surrounded primarily by State Conservation Areas that include
the 2,828 ha (6,988 acre) Busch Conservation Area to the north, the 2,977 ha (7,356 acre)
Weldon Spring Conservation Area to the east and south, and the Howell Island Conservation
Area, an island in the Missouri River which covers 1,031 ha (2,548 acreg) (Figure 1-4),

The wildlife areas are managed for multiple uses, including timber, fish and wildlife
habitat, and recreation. Fishing comprises a relatively large portion of the recreational use,
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Seventeen percent of the area consists of open fields that are leased f©o sharecroppers for
agricultura! 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 fegumes (Ref. 5). 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,

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.
When bulk waste removal began, this habitat was disturbed. The rim and upper portions of the
quarry still consist primarily of slope and upland forest including cottonwood, sycamore, and oak
(Ref. 4.

1.6 Climate

" The climate in the Weldon Spring area is continental with warm to hot summers and
moderately cold winters, Alernating 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 peniods of very cold or very wanmm to hot weather are unnsual
(ccastonal mild periods with temperatures above freezing occur almost every winter and cool
weather imerrupts periods of heat and humidity in the summer {Ref. 6).

The National Oceanic and Atmospheric Administration has published the. following
information based on analysis of long-term meteorological records for the St. Louis area. Taking
into account the past 30 vears of data, the average annual temperature is 13.4°C (56.1°F). The
average daily maximum and minimum temperatures are 18.6°C (65.4°F) and 8.2°C {46.7°F),
respectively, Maximum temperatures above 32.2°C (90°F) occur about 40 days per vear.
- Minimum daily temperatures below 0°C (32°F) ccour about 100 days of the year. Temperatures
below -18°C {0°F) are¢ infrequent, occurring less than 5 days per year. Mean annual precipitation
in the area is approximately 95.0 cm {37.5 in.).

The on-site meteorological station was dismantled in May 2002, to facilitate final site
restoration activities. For the four months it was operational, the on-site meteorological data
recovery exceeded 99% in 2002. Precipitation, temperature, wind speed, and wind direction
results are in Table 1-1. Precipitation, average temperature, wind speed, and wind direction were
all within historical ranges for the St Louis arca.
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Table 1-1 Monthly Meteorclogical Monitoring Results for 2002

AVERAGE
TOTAL PRECIP | AVERAGE TEMP WIND SPEED PREDOMINANT WIND
MONTH {CM) [DEGREES C) {MFSEC) DIRECTICN
January 9.4 27 31 SESW-26.5%
.| February 26 33 a8 3 —11.6%

March ~ 81 .- 62 3.5 SEW—13.2%
April 3.7 14.5 33 S8W-15.3%
May* 188 17.6 4.0 ; A
June* 134 2556 3.5 MA .
July® ¥ 28.2 ~ 32 , NA
August* 10.5 26.7 3.5 MA -
September* 6.2 : 230 28 NA
Oclober 12.1 129 a3 MNA

' November* 2.9 : 8.7 4.0 NA
Cecember* 5.1 3.1 4.1 MNA

St Data obtained frorm the National Weather Service,
MA - Not availatde, ST - T .

1.7 Land Use and Demography

The populaticn of St. Chartes County is about 300,000, Tweaty percent of the population
lives in the city of St. Charles, approximatety 22 km (14 mi) northeast of the Weldon Spring site.
The population in 5t. Charles County has increased by about 30% over the past 10 years. The
two communilies closest to the site are Weldon Spring and Weldon Spring Heights, about 3.2 km
(2 mi) to the nertheast. The combined pepulation of these two communities is about 5,000. No
private residences exist betwgen Weldon Spring Heights and the site. Urban areas occupy about
6% of county land, and nenurban areas occupy 90%; the remaining 4% is dedicated to
transportation and water uses (Ref. 7).

Francis Howell High School (FHHS) is about I km (0.6 mi) northeast of the site along
Missouri State Route 94 (Figure 1-4), The schoo! employs approximately 150 faculty and staff,
and about 1,600 students attend school there. In addition, approximately 50 full-time emplovees
work at the high school annex, and about 50 bus drivers park their school buses in the adjacent
parking lot.

The Missouri Department of Transportation Weldon Spring Maintenance facility, located
adjacent to the north side of the chemical plant, employs about 10 workers. The Army Reserve
Training Area is to the west of the WSSRAP and periodically is visited by Department of the
Army {DOA) trainees and law enforcement personnel (Ref. 7). 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 arcas

adjacent to the WSSRAP are operated by the Missouri Department of Conservation and employ
about 30 people.
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2. ENVIRONMENTAL PROTECTION/RESTORATION PROGRAM OVERVIEW

2.1 Project Purpose

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

Remedial actions are subject to U.5. Environmenta! Protection Agency (EPA) oversight
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).
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. '

2.2 Project Management

In order to manage the WSSRAP under 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 included all wastes deposited
in the quarry and their removal.- The Weldon Spring Chemical Plant Operable Unit included the
original chemical plant buildings, contaminated soils, raffinate pits, quarry bulk wastes that were
staged at the temporary storage area (TSA), vicinity properties, and surface waters within the
chemical plant boundary. The Groundwater Operable Unit includes the groundwater at the
chemical plant and vicinity areas, The Quarry Residuals Operable Unit includes the quarry
proper {(post-bulk waste removal), surface waters, and groundwater,

2.3 Environmental Monitoring Program Overview

At the WSSRAP, environmental monitoring is conducied measure and moritor effluents
and to provide surveillance of effects on the environment and public health. In addition to these
objectives, environmental monitoring activities support remedial activities under CERCLA. This
requires a careful integration of WSSRAP activities to implement all the environmental and

public health requirements of CERCLA, DOE orders, and other relevant Federal and State
regulations.

The WSSRAP complies with DOE Order 5400.5 requirements for preparation and
maintenance of an Environmental Monitoring Plan (EMP) (Ref. 8). The EMP details the
schedule and analyses required for performing effluent monitoring and surveillance activities.
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The WSSRAP environmental protection program involves radiclogical and chemical
environmental monitoring and is separated into two distinct functions: effluent monitoring and
environmental surveillance. Effluent monitoring assesses the quantities of contaminants in
environmental media at the facility boundary, in contaminant migration pathways, and in
pathways subject to compliance with applicable regulations. Environmental surveillance
consists of analyzing envirommental conditions within or outside the facility boundary for the
presence and concenirations 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 10 assess the potential effects to the
general public and the environment.

The WSSRAP radiological environmental monitoring program invelves sampling various
media for radiclogical constitnents; primarily total nranium (U-234, 13335, and U-238) and/or
Ra-226, Ra-228, Th-228, Th-230, and Th-232. These parameters are the primary radiological
contaminants of concern at the We]dnn Spring site. Radiological monitoring 15 conducted on |
National Pollutant Dlscharge Elimination System (NPDES) discharges, streams, lakes, ponds,
groundwater. and springs. Radiological air monitoring was discontinued st the end of 2000
because radicactive waste handling activities were essentially complete and no critical receptor
air monitoring data had ever demonstrated an effective dose equivalent to the public greater than
10% of the 10 mrem standard (Ref, 7,

Chemical envircnmental monitoring is primarily conducted at the chemical plant and
quarry areas, but also includes monitoring at off-site locations t¢ confirm that no releases have
occurred. The nonradiological compounds included in the routine 2002 monitoring program are
metals, inorganic ions (nitrate and sulfate), TCE, and nitroaromatic compounds.

2.4 Project Accomplishments in 2002

The majority of remedial action activities were completed prior to 2002 under the overall
plan for remediation of the site. The remaining accomplishments from 2002 for the operable
units are detailed below.

2.4.1 Weldon Spring Chemical Plant Operable Unit

The disposal cell was completed in 2001 with additional final grading and seeding being
conducted in 2002,

The EPA conducted the Chemical Plant Operable Unit remedial action inspection on
August 29, 2002, with MDNR participation.

2.4.2 Weldon Spring Quarry Bulk Waste Operable Unit

This operable unit was officially closed in April 1997,
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2.4.3 Weldon Spring Quarry Residuals Operable Unit

The Quarry Residuals Operable Unit {(QROU) addresses contamination remaining in the
quarry after the water and bulk wastes were removed. The following activities were completed:

Removal of effluent ponds.

Initiation of the Quarry Residuals Long-Term Monitoring Plan.
Completion of the Quarty Interceptor Trench Field Study.
Demolition of the Quarry Interceptor Trench System (QITS).
Completion of the final Quarry backfill.

Stabilization and off-site disposal of sediment ﬁ-um effluent pond 2.

EPA conducted the Quarry Residuals Operable Unit remedial action mspecun::-n on
December 6, 2002, with MDNR pam::lpatmn

2.4.4 Weldon Sprmg Gruundw ater Dperahle Unit

The Interim Record of Decision for Remedial Action for the Groundwaier Qperable Unit
at the Chemical Plunr Area of the Weldon Spring Site {Ref. 20) was issued in September 2000.
This document presemts the selected interim remedial action for the Weldon Spring Groundwater
Operable Unit. This action provides for remediation of trichioroethylene (TCE) contaminated
groundwater in the chemical plant area. The other contaminants of concem will be addressed in
the fmal Record of Decision that will be issued at a later time.

A subcontract to perform pilot scale treatment and prepare of a full-scale design for in-
situ chemical oxidation of TCE in the groundwater was awarded on December 26, 2001,
Injection wells and monitoring well installations and development were performed from January
30, 2002, through March 1, 2002. Baseline groundwater sampling was performed from March
26 through March 28, 2002. Performance monitoring was conducted by both the subcontractor
and the PMC throughout the pilot scale project. A summary has been prcmded in Section 10 of
this report.
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2.5 Incident Reporting - Env ironmental Occorrences in 2002

Int accordance with DOE Order 231.1, field organizations are required to prepare annual
sumrnary reports on environmental occurrence activities and to report this information in the
annual site environmental report.

In 2002, four off-normal occurrences of an environmental nature were reported under
DOE QOrder 232.1A, Occurrence Reporting and Processing of Operations Information. Table
2-]1 lists these occurrences, which are discussed in the following paragraphs. Each of the
occurrence reports included more than one occurrence. The reports were each reissued as rnll-up
reports in accordance with the DOE Order to include the subsequent cccurrences.

Table 2-1 Environmental Occurrences Calendar Year 2002

QOCCURRENCE REPQRT. NUMBER - INﬂ‘M.L %CCLIRREHCE SUBJECT OF QCCURREMNCES
- T - LI ATE F—- . .
2002-0002 0173172002 Two NPDES permit sxceedances.
2002-0004 05/08/2002 Two NPDES permit exceedances.
2002-0005 081342002 Six NPDES permit exceedances.
2002-D005 102872002 Three HPDES permit exceedances,

The environmental cocurrences, which were reported in 2002, involved exceedances of
the NPDES permit total settleable solids limits at different storm water outfzlis around the site.
The limit is set at 1.0 ml/l/hr.  Settleable solids permit exceedances have occurred periodically
during remediation generally caused by the fact the site has been undergoing extensive -
remediation, construction, excavation, grading, and restoration. The exceedances were required
to be reported to the Missouri Department of Natural Resources in accordance with the standard
conditions of the NPDES permits.

The exceedances have only occwrred at times of extremely heavy rainfall. The project
has maintained an active erosion protection program and has continually strived to prevent the
NPDES exceedances. Final grading and seeding was completed during 2002, and with the
ongoing establishment of good vegetation, the exceedances should be prevented in the future,

2.6 Special DOE Order Related Programs

In addition to the direct program tequirements and documentation required under DOE
Order 5400.1, the DOE Order specifically requests that other programs be presented in the
annual site environment report, inciuding the groundwater protection management program, the
meteorological monitoring program, and the waste minimization and pollution prevention
program. This section alsc addresses other programs such as the radiological control program,
and the surface water management program at the WSSRAP.
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2.6.1 Groandwater Protection Management Program

The WSSRAP has a formal groundwater protection and management program in place.
The policies and practices are documented in the Weldon Spring Site Remedial Action Project
Groundwater Protection Management Program Plan (Ref. 12). The plan outlines how
monitoring programs wili 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, including well installation,
decontamination, construction, sampling methods, and abandonment methods, are detailed in this
plan. The plan outlines the hydrogeological characterization program coaducted as part of
CERCLA activities. These include groundwater sampling, water level monitoring, slug tests,
tracer tests, and geologic logging. The plan also describes strategies for implementing site-wide
groundwater protecticn practices and interdepartmental integration of these practices during all
aspects of project management and development.

2.6.2 Meteorological Monitoring Program

The meteorological staticn was dismantled during April 2002, te allow for final site
restoration.  After this time, local metropolitan area data available from the National Weather
Service has been used to support any remaining environmental programs.

2.6.3 Surface Water Managem ent Program

The WSSRAP mamntais a Lurface water management program to ensure effective
implementation: of policies detailed in DOE Order 5400.5 and documented in the Surface Water
Management Plan (Ref. 14) and procedure ES&H 9.1.2, Swrface Water Management. This
program also incorporates the “as low as reasonably achievable” (ALARA) congept in the
execution of the program.

This plan identifies existing and potential water sources and water quality categories, and
provides the requirements and methodologies for proper control, management, and disposition of
site waters. The key elements of the plan are source identification, characterization, menitoring,
engineering controls, and management methods.

2.6.4 Radiation Protection Program

The U.S. Departnent of Energy issued 10 CFR 8335, Occupational Radiarion Protection,
in December 1993, 10 CFR 835 sets the minimum acceptable occupational radiological control
standards for DOE facilities. The regulation includes reguirernents for contaminatien control,
ALARA practices, internal and external dosimetry, facility design and -contrel, internal
surveillances, instrumentation and calibration, worker training, posting and fabeling, and release
‘of materials from radiological areas to controlled areas.
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As of December 31, 2002, the WSSRAP was in full compliance with all applicable
sections of 10 CFR 835,

2.6.5 Waste Management Program

The waste management program for the Weldon Spring site has encompassed all waste-
related activities (both intertm and long term)} including characterization, treatment, storage,
transportaticn, minimization, and disposal. Hazardous, radioactive, toxic, mixed, special, and
uncontaminated waste produced as a direct result of project cleanup activities have been within .
the scope of this program. Garbage and refuse generated as a result of project administration
were excluded. The majority of waste management activities at the site have been completed.

Waste management activities for 2002 included:

Management and planning for wastes generated after cell closure.

Carbon adsorption treatment of TCE-tainted monitoring well purge water.

Stabilization and neutralization of small quantities of miscellaneous waste.

Collection and inventory of remaining chemical and laboratory wastes.

Shipment of remaining site debris, soil and stabilized sediment from effluent pond 2

to Environsate in Grandview, Idaho.

s Shipment of 24 drums of stabilized ion exchange resin and small amounts of debris to
Envirocare in Clive, Utah.

» Shipmant of light bulbs, batteries, and computer parts off-site for recycling.

d & & & #

2.6.6 Waste Minimization/Pellution Prevention Pregram

The WSSRAP Waste Minimization Program is outlined in the Wasre Minimizarion/
Poltlution Prevention Awareness Plan (Ref. 15) 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 has adopted ALARA goals.

The program is primarily geared toward material substitution and source or volume
reduction methods to achieve minimization. This is accomplished by evaluating and reviewing
all hazardous chemicals (as defined by 29 CFR 1926.59} before they are purchased or arrive on
site, and recommending alternate tnaterials or applying use resirictions. Additional methods that
have been routinely employed at the WSSRAP include removing packaging materials from
products before they enter the radicactive materials management areas, limiting waste-generatmg
activities during remediation and treatment, consolidating waste during storage, reviewing design
specifications for possible methods to minimize waste generation, and segregatmg waste by
waste types.
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The following is a list of itemms recycled during 2002: batteries, paper, cardboard,
newspaper, aluminum cans, circuit boards, toner cartridges and light bulbs.
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3, COMPLIANCE SUMMARY
3.1 Compliance Status for 2042

The Weldon Spring site is listed on the National Priorities List (NPL), and therefore the
Weldon Spring Site Remedial Action Project (WSSRAP) is govemed by the Comprehensive
Environmenial Response, Compensation and Liabiliy 4ct {(CERCLA) progess. Under
CERCLA, the WSSRAP is subject to meeting or exceeding the applicabie or relevant and
appropriate requirements of Federal, State, and local taws and statutes, such as the Resowrce
Conservarion and Recovery Act (RCRA), Clean Warer Act (CWA), Clean Air Act (CAA),
National Historic Preservation Act (NHPA), Safe Drinking Water Act (SDWA), Endangered
Species Act, and Missouri State regulations. Because the U.S. Department of Energy {(DOE) is
the lead agency for the site, National Environmental Policy A4ect (NEPA)} values must be
incorporated. The requirements of DOE Orders must also be met. Section 3.1.1 is 3 summary of
WSSRAP compliance with applicable Federal and State regulations, and Section3.1.2 is a .
summary of WSSRAP compliance with major DOE Orders.  With near completion of the
project, the applicability of certain ARARs has been reduced or eliminated.

3.1.1 Federal and State Regulatory Compliance
Comprehensive Environmental Response, Compensation and Liability Act

The WSSRAP has integrated the procedural and documentation requirements of
CERCLA, as amended by the Superfund Amendments and Reauthorization Act (SARA), and
NEPA, '

Resource Conservation and Recovery Aot

Hazardous wastes at the Weldon Spring site have been managed as required by RCRA as
substantive, applicable, or relevant and appropriate requirements {ARARs}). This has included
characterization, consoclidation, inventory, storage, treatment, disposal, and transportation of
hazardous wastes that remained on site after closure of the Weldon Spring Uranium Feed
Materials Plant (WSUFMP) and wastes that were generated during remedial activities. The
majority of the hazardous waste activitics at the site have beer completed.

A RCRA treatment, storage, and disposal permit was not required at the site since the
remediation has been performed in accordance with decisions reached under CERCLA. Section
121{e) of CERCLA states that no Federal, State, or local petmit shail be required for the portion
of any removal or remedial action conducted entirely on site.
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Clean Water Act

Effluents discharged to waters of the United States are regulated under the Clean Water
Aet (CWA) through regulations promulgated and implemented by the State of Missowri. The
Federal government has granted regulatory anthonty for implementation of CWA provisions ta
states with regulatory programs that are at least as stringent as the Federal program.

Compliance with the CWA at the WSSRAP includes meeting parameter limits and permit
conditions specified in five National Pollutant Discharge Elimination System (NPDES) permits.
Under these permits, both effluent and erosion-control monitoring are performed. Section 6
provides additienal details on the NPDES program.

Federal Inseciicide, Fungicide, and Rodenticide Act

_ -. The WSSRAP maintains compliance with the Federal Insecticide, Fungicide, and
Rodenticide Act. Material Safety Data Sheets are reviewed for all pesticides before they are
purchased. The WSSRAP does not currently use restricted-use pesticides and, therefore, does
nol possess a permitlicense to purchase these materials. The WSSRAP meets State
requirements for pesticide application, and- reviews each application for State licensing
reguirements.

Safe.ﬂrinking Water Act

Safe Drinking Water Act (SDWA) regulations are not applicable because maximum
contaminant levels (MCLs) are applicable only te drinking water at the tap, net in groundwater.
However, under the National Contingency Plan, MCLS are relevant and appropriate to
groundwater that is a potential drinking water source,

Emergency Planming and Community Righr-rn-Knaw Act

The 2002 Emergency P:’annfﬁg and C‘nmmunirja Rigii-to-Know Act {EPCRA) Tier I
report was compieted and submitted on February 28, 2003, to the local emergency planning
commitiee, the Missouri State Emergency Response Commission, and Cottlcwlle Fire Protection
District.

The Toxic Release Inventory (TRI) report for 2002 is due on July 1, 2003, Based on the
chemical usage in 2002, the WSSRAP is not required to submit a TRI report,
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3.1.2 DOE Order Compliance

3.1.2.1 DOE Order 5400.5, Rad iation Protection of the Public and the Environment

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

The estimated total effective dose eguivalent to the hypothetical maximally exposed
individual was due to consumption of water from Burgermeister Spring. This dose was
caleulated to be 0.38 mrem, which is well below the 100 mrem {1 mSv} guideline for all
potential exposure pathways.

The aunual average uraminm- concentrations at all NPDES outfalls were well below the
derived concentration guideline {DCG} of 600 pCi (22.2 Bg/1).

Records of all environmemntal monitoring and surveillance activities conducted at the
Weldon Spring site during 2002 are maintained in accordance with the requirements of this
Order. All reports and records generated at the WSSRAP during 2002, pursuant to DOE Order
requirements, presented data in the units specified by the applicable regulation or Order.

The WSSRAP transmitted for approval an application for authorized limits for off-site
waste disposal, dated February 6, 2002. The purpose of this request was to receive authorized
Hmits approval in accordance with DOE Order 5400.5 to dispose of the low-level radicactively
contaminated debris, soil and sediments at Envircsafe in Grandview, Idaho. The authorized
limits request was approved by the Manager of the Oak Ridge Operations Office on March 29,
2002,

3.1.2.2 DOE Order 5400.1, General Environmenta] Protection Program

DOE Order 5400.1 establishes environmental protection program requirements,
authorities, and responsibilities for DOE operations to ensure compliance with applicable
federal, state. and local environmental protection laws and regulations, EOs, and DOE policies.

The WSSRAP conducted both radiclogical 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 effiuents and to provide surveillance
of their effects on the environment and public health. The WSSRAP was in compliance with
. Order 5400.1 regnirements for preparation of an Environmentaf Monitoring Plan (Ref. 8) that ig
reviewed annually and revised as necessary.
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3123 DOE ﬂr_*d;‘;:r 231.1, Environmental, Safety, and Health Reporting

QS127/03

DOE Order 231.1 ensures collection and reporting of information on environment, safety
and heslth that is required by law or regulation. '

3.2 Summary of Permits for 2002

Table 3-1 provides a summary of all NPDES pemmits. Five active NPDES operating
permits covered storm and treated water discharges from the site (MO-0107701); storm and
treated water discharges from the quarry (MO-0108987); storm water discharges from the
Borrow: Area (MO-R100B69); hydrostatic test water discharges from the site (MO-G670203);
and storm water discharges from the quarry borrow area (MO-R104021).

Tabig 3-1 Summary of WSSRAP NPDES Cperating and Construction Parmits

R ' . DATE RENEWAL
DATE EXPIRATION OR EXTENSION
FERMIT NO. | {a} | ISSUED DATE {b) | REQUEST DUE SCOPE AND COMMENTS |
MO-0107701 O | 07400 0712405 N | 0113105 Covers storm water, sanitary, and SWTFP
discharges.
MO-010BRR7 O7ATHR [vrfaliT ] N | 01M&03 Covers QWTP discharge and storm
water. -
MO-R100B65 [ O | 05/0302° Q2207 N | Termination Starm water discharges from Borrow
request submitted | Area and haul road operations.
on 09/13/02.
MO-GBT0Z03 | O | 12/05/07 10/23402 N | Terminated an Covers hydrostafic 1est water at alte.
. 1728103
MO-R104031 | O | 050502 0207707 N | Termination Covers quanmy borrow area storm water
request submitted | land dlsturbanca.
_ _ _ on Q7802
CP-22-51B6 C | o1/08m7 01/07/02 N | Permit closed. Covered consinachion of cell isachata
collection system.

(&} Permnit type, O = Operating, C = Construction

{b} Permit renewa! application submitted b = No, Y = Yes.
QWTP  Quarry water treatment plard

SWTP  Site waler treatment plant.

* Exigting permits reisswed during 2002,

3.3 Site Mitigation Action Plan

Progress of mitigative actions for remediation of the Welden Spring site is reported
annually in this document, the site environmental report, in accordance with DOE COrder
440.1E. The Miigation Action Plan for the Remedial Action at the Chemical Plant Avea of the
Weldon Spring Site (Ref, 19) was developed to present planned mitigation actions that provide
protection for human health and the environment during remediation activities. The MAP is
reviewed and updated, as necessary, to reflect site conditions. Mitigative actions for 2002 are
described in the following paragraphs.
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Construction activities at the Weldon Spring site have been managed by using good
engineering practices for control of surface water ranoff at, and from, the site. Surface water
protection during 2002 included erosion prevention and sediment control and monitoring.
Monitoring was conducted at six outfall locations at the chemical plant and one at the quarry.
The requirements of NPDES permits and the Missouri Clean Water Act were met during 2002
Further information on NPDES compiiance issues is provided in Section 6.

The Borrow Area operations were completed and the Borrow Area Facility was tumed
over to the Missouri Department of Conservation. :

Aldr, surface water, and groundwater were monitored as part of the routine anvironmental
activities at the chemical plant area. The results of this monitoring are presented and discussed
in the remaining sections of this report.

The construction activitiés-ang other related-activities which were the subject of the MAP
have been completed, therefore the requirements of the MAP are considered complete and final.
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4. AIR MONITORING PROGRAMS

In the past, the Weldon Spring Site Remedial Action Project (WSSRAP) operated an
extensive environmental airborne monitoring and surveillance program in accordance with U.S.
Department of Energy (DOE) Onders, U.S. Environmental Proteciion Agency (EPA), National
Emission Standards for Hazardous Air Pollutants (NESHAP) regulations, and the WSSRAP
Environmental Moniforing Plan (Ref. 8). Throughout the remediation of contaminated soils and
materials, the potential for aiborne releases and atmospheric migration of radioactive
coniaminanis was closely monitored by measuring concentrations of radon, gamma exposure,
airbome radioactive particulates, sirborne asbestos, and fine particulate matter at varions site
perimeter and off-site locations. With the final disposition of contaminated materials in the
permanent disposal cell, the potential for airborne release of radionuclides has been eliminated.
The environmental air monitoring program for 2001 consisted only of ambient dust monitoring.
With the completion of most site activities, no ambient dust monitoring was canducted during
2{}[}2' . ) T . . .- -
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5. RAPDIATION DOSE ANALYSIS

This section evaluates the potential effects of surface water and groundwater discharges
of radiological contaminants from the Weldon Spring Site Remedial Action Project (WSSRAF)
in 2002. Effective dose equivalent has been calculated for 2002 based on the applicable
exposute pathway. Doses resulting from airborne emissions are no longer calcutated since the
notential for airborne release of radiological contaminants has been eliminated and, therefore, 40
CFR 61, Subpart H (Natioral Emission Stardards for Emissions of Radionuclides other than
Radon From Department of Energy Fucilities) regulations are no longer relevant. Similarly,
doses resulting from external gamma radiation are no longer calculated since the radon sources
have been remediated and are contained within the permanent disposal ceil. The cell cover
effectively mitigates radon releases to levels comparable to background locations. '

_ For this report, the exposure scerario and dose calculation for a hypothetical maximally
exposed individual are presénted. The estimated total effective dose equivalent (TEDE) to the
hypothetical maximally exposed individual due to consumption of water from Spring 5303,
which is located in the SE Drainage, is 0.16 mrem (1.6 E-3 mSv). This result is compared to
U.S. Department o1 Energy (DOE} limits contained in DCE Order 5400.5 to demonstrate
compliance with regulatory requarements.

The dose for a collective population would be similar to that calculated and presented in
the 2001 Site Environmental Report {Ref. 25) where the collective dose was reperted to be 0.103
person-rem {1.03E-3 person-Sv).

5.1 Pathway Analysis

In developing specific elements of the WSSRAP environmenta! monitoring program,
potential exposure pathways and health effects of the radicactive and chemical materials present
on site are evaluated to determine which pathways are complete. This pathway analysis is
detailed in the site Envirommental Monitoring Plan (Ref. 8). Evaluation of each exposure
pathway is based on the sources, release mechanisms, types, and probable environmental fates of
contaminants, and the locations and activities of potential receptors. If a link exists between one
or more contaminant sources, or hetween one or more environmental transport processes and an
exposure point where human or ecological receptors are present, a pathway exist and is used to
assess radiclogical and nonradiclogical exposures.

Consumption of contaminated groundwater is not a relevant pathway as concentrations of
radioactive contaminants in the production wells near the Weldon Spring Quarry are comparable
te background concentrations (see Section 7.5). In addition, no drinking water wells are located
in the vicinity of the contaminated groundwater in the chemical plant and raffinate pits area.
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The inhalation of airbome particulates, radon gas and external gamma irradiation
pathways are also not applicable to the 2002 dose estimate since the contaminated soils and
water have been remediated and placed in the on-site cell.

DOE Order 5400.5 contains the radiological public dose guideline that is applicable for
the WSSRAP. This guideline provides for an annual limit of 100 mrem (1 mSv) total effective
dose equivalent accounting for ail exposure pathways (excluding background).

5.2 Radiological Release Estimates

During 2002, intermittent surface water runoff transpotted isotopes of uranivm from the
site through seven storm watgr outfalls. The outfatls were monitored monthly in accordance
with National Pollutant Discharge Elimination System (NPDES) requirements. Total uranium
concentrations measured in runoff water were multiplied by the natural uranjum activity ratios

for U-234, U-235, and U-238 (49.1%, 2.3%, and 48.6%, respectively) to determine the -
waterborne releases of those isotopes. Table 5-1 shows the estimated activity release of
radionuclides to the environment, the corresponding mass released, and the half-life for each
uraniumn isotope present at the Weldon Spring site.

Table 51 Radionuclide Releases 0 the Environment

ACTIVITY OF RADIONLUCLIDES | MASS OF RADIDNUCLIDE
RADIONUCLIDE RELEASED TO WATER (Ci) RELEASED [grams} HALF-LIFE (Yrs)
U-238 1.183E-3 3.50E+3 4.47E+09
U-235 0.055E-3 Z5E+] _ 7.04E+08
U-234 1.171E-3 1.89E-1 2 4BE+05
Total Z.408E-3 3 82E+3 MNA,

NA Mot applicable.
Hote:  Muliply by 3.7E10 to conven Cl ta Bq.

5.3 Exposure Scenarios

Dose calculations were performed for a hypothetical maximally exposed individual to
assess dose due to radielogical releases from the Weldon Spring site. A dose calculation for a
population within 80km (49.6 mi) of the site ‘is not estimated since airbomne release of
radioactive contaminants is not a factor,

Dose equivalents to a single individual are estimated by hypothesizing a maximally
exposed individual and placing this individual in a reasonable but conservative scenario. This
method is acceptable when the magnitude of the dose to 2 hypothetical maximally exposed
individual is small, as is the case for the WSSRAP.

All ingestion calculations were performed using the methodology described in
International Commission on Radiation Protection (ICRP) Reporis 26 (Ref. 26) and 30 {Ref. 27}
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for a 50-year committed effective dose equivalent {CEDE). Dose conversion factors were
obtained from the EPA Federal Guidance Report No. 11 (Ref. 28},

5.4 Dose Equivalent Estimates

Total effective dose equivalent (TEDE) estimate for the exposure scenario was caleulated
using 2002 environmental mumturmg data. The dose 15 welt helow the standards set by the DOE
for annual public exposure.

This section discusses the estimated sotal effective dose equivalent to a hypothetical
individuzl assumed to frequent the SE Dranage (SP-5303) of the Welden Spring Conservation
Area. No private residences are adjacent to the SE Drainage, which is situated on land currently
managed by the Missourt Department of Conservation (MDC). Therefore, the calculation of
dose equivalent is based on a recreatmnal user uf the Conservation Area who drank from Spring
3303 twenty times per year during 20062. -

Exposure scenario assumptions particular to this dose calculation include the following:

. The maximalty exposed individual drank one cup (0.2 1) of water from the Spring
twenty times per year (equivalent to 1.05 gal (4.0) of water for the year),

. Maximum uranium concentration in water samples taken from SP-5303 during
2002 (145 pCifl) were assumed to be present in all of the water ingested by the
maximally exposed individual. For comparison, the maximum uranium
concentration at Burgermeister Spring during 2002 was 100 pCi/l.

. The iotal uranium dose conversion factor (DCFs) for ingestion (Ref. 28) is 2.69E-
4 mrem/pCi (soluble). (The DCF for total soluble uranium was calculated using
isotopic dose conversion factors for ingestion and the natural uranium activity
ratios listed in Section 5.2.)

The total effective dose equivalent (TEDEY) is calculated as shown below:

TEDE (ingestion of contaminated water for 2 given radionuclide} = Concentration (pCifl) »
Volume of Water Ingested (1) x Dose Conversion Factor (mrem/pCi)

TEDE (total uranium) = 145 pCi/l x 4.0 x 2.69E-4 mrem/pCi = (.16 mrem {1.6E-3mSv)
This value represents less than 0.16% of the DOE standard of 100 mrem {1 mSv} TEDE

above background. In comparison, the annual average exposure to natural background radiation
in the United States results in a TEDE of approximately 300 mrem {3 mSv) (Ref. 36}.
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6. SURFACE WATER PROTECTION

6.1 Highlights of the Surface Water Program

During 2002, final grading was completed at the chemical plant and quarry sites. These
ttems, and others, are discussed in detail in this chapter.

¢ The mass of uranium migraiing off site in storm water and treated effluent, 2.39 kg/yr

(5.26 Ib/yr), was a 30.2% rednction from the 200! mass of 3.34 kg/yr (7.35 ib/yr} and a
9925 reduction from the 1987 mass of 442 kp. This demonstrates the effectiveness of

" remediation. '

¢ Four samples of treatment plant effhzent were collected at the quarry during 2002, All
parameters monitored in treatment plant effluent were in compliance with National
* Pollutant Discharge Elimination System (NPDES) permit limits and conditions.

» The annual average concentration of uranium in storm water was reduced to less than 6.6
pCi/l at all outfalls.

» The overall results of the whole effluent toxteity (WET?) tests indicated that the guarry
water treatment plant effinent was not toxic to test organisms during 2002,

» Surface water bodies downstream of the chemical plant site continue to show declining
uranium levels.

+ Surface water bodies downstream of the quarry continue to show declining uranium
levels.

6.2 Program Overview -

The environmenta) monitoring and protection program for surface waters at the Weldon
Spring Siie Remedial Action Project (WSSRADP) is described in the Environmental Monitoring
Plan (Ref. 8) and includes discharge points permitted under the NPDES program and streams,
ponds, and lakes under the surface water monitoring program.

The NPDES effluent monitoring propram establishes sampling requirements for
discharge points (outfalls) at the chemical plant, quarry, site and quarry borrow areas and
hydrostatic test discharges. The goals of this program are to maintain compliance with the
NPDES pemnit requirements and to protect the health of downstream water users and the
environment by characterizing water released from the site.

In addition, the surface water monitoring program monitors off-site water bodies for
uranium fevels and temporal changes in uranium levels. The data generated from this
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monitoring are used in conjunction with NPDES monitoring to measure the success of the
project goal of cleaning up the site with no long-term increase it contaminant discharge or
degradation of off-site water bodies.

6.3 Applicable Standards

The WSSRAP is subject to, and complies with, Executive Order 12088, which requires
all Federal facilities o comply with applicable pollution control standards. Effluent discharges
from the site for 2002 were authorized by five NPDES permits issued by the Missouri
Department of Natural Resources (MDNR)., The MDNR requires specific parameters to te
moenitored at outfalls listed in each permit. Each parameter is assigned either effluent limits or a
"monitering only" status, which means the concentrations are reported: but not limited by the
permit. In addition, the WSSRAP monitors and reports some parameters on an informational
basis. Sampling frequencies and reporting requirements for the two major permits, MO-0107701
{at the chemical plant site) and MO-0168987 (at the quarry), are summarized in Tables 6-1 and
6-2. These permits were reissued on July 14, 2060, and June 17, 1998, respectively, Permit

MO-0108987 was revised on Apni 21, 2000.

Thr Site Borrow Area land disturbance storm water permit, MO-R100B69, issued on
September 1, 1994, and reissued on May 29, 1998, has no specified monitoring or reporting
requirements. A program was developed in the Environmental Monitoring Plan (Ref. 8) for
menitoring settleable solids and, under certain circumstances, oil and grease. The results of this
monitoring were used to measure the effectiveness of erosion controls and to improve them, if
required.

Permit MO-G670203 was issued on December 5, 1997, for discharge of hydrostatic test
water from the chemical plant site. Hydrostatic test water is potable water used to test tanks,
pipes, etc., for leaks. It may also be used o test pumps, valves, etc. Sampling frequency and
reporting requirements and results are discussed in Section 6.6.1.2.4.

The Quarry Borrow Area land disturbance storm water permit, MO-R104031, issued to
the WSSRAP on July 28, 2000, has no specified moenitoring or reporting reguirements,
Setileable solids will be monitored if adverse effects are noted at the Borrow Area.

Effluent discharges are aiso regulated by Department of Energy (DOE) Order 5400.5,
which calls for a best available technology evaluation if the annual average uranium
concentration at an outfall exceeds the derived concentration guideline (DCG) for natural
uranium (600 pCi/] [22.2 Bg/l]). Measures are taken to keep uranium concentrations as low as
rezsonably achievable {ALARA), not just below the DCG.

- The primary criteria used to develop the surface water monitoring ﬁmgram were the
Missouri Water Quality Standards for drinking water supplies established under the Missouri
Clean Water Commission Regulation 10 CSR 20-7.031 and the U.8. Environmental Protection
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Agency primary and secondary maximum contaminant level concentrations for drinking water.
A table of applicable drinking water standards that includes contaminants routinely monitored in
the surface water program can be found in Table 7-1,

Surface water other than NPDES outfalls is also monitored under the requirements of
. DOE Order 5400.5, Radiation Protection of the Public and the Ewvironment, which designates
DCGs for ingestion of water.

Tabla §-17 Weldon Spring Ghemical Plant Storm and Sanitary vvater {NPDES Permit MO-0107707) and
Quarry Storm Water (MO-0108287) Monitoring Reguirements

. LOCATION
NP-0002, NP-00D3, NP-D0R4,
PARAMETER NP-0005, NP-0010, NP-0050" NP-O006
_ NP-1005

Sampling Frequency . once/mgnth Onealquarter

Flow - ‘GPD {manitor oniy) GPD {monitor oniy)™
| Settleabls Sclids 1.0 mifThr NA

Total Suspended Solids mg# {manitor only)™ 30745 mgi' ™

Nitrate and Mitrite ag N mgh (motitor only) NA

Uraniurn, cial mg/l {monitor only}* NA

Gross alpha, beta pCil {moniicr only} NA
- PH 5 - 9 standard units E - 3 standard units

Fecal coliform NA A001000 coleniesf
L 100 mi®

Biochemical Oxygen Demand NA 30/45 g™

Total Reskdual Chlorine MNA 1.0 mgd -

NOTE Refer o Figures &-1 and §-2 for NPDES menitoring locations. :
Permit requires reporting in both mgAl and pGiA and rnotification of MDNR if uranium concentration in sy
sample exceeds 2 my/l.

e Coes not apply to querry storm water Outfall NP-1005,

{a) Qutfall NP-0050 represents two outfalls from the TSA area.

{t Freguency is oncefmonth. :

{c} Limit is 50 me if eresion control is not designed for a ane i 10 year, 24-hour stom.

{d} Manthly average/weskly average
(el Monthly average/dsily maximum.

MA Mot Applicabls.
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Table 6-2 Effluent Parameter Limite and Monitoring Requirements for Site Water Treatment Plant
{NPDES Permit MO-0107701) and Quarry Water Treatment Plant {(NPDES Permit MO-0108887} Outfalls*

LOCATION LOCATION
PARAMETER NP-000T/NP-1001 PARAMETER NPG007/NP-1001

Gross o pCi™ Pb, total 0.20/0.10 mgA
Gross B pCifl'™ Mn, fotal 0.50/0.10 mgf
Uranium, total pCif"ee Hg, total 0,005/0.004 myg/|
Ra-228" pCil™! Se, total 0.05 mpifNA
Ra-228% pCu™ Cyanide, amenable 0.05 mg//NA
Th-230° pCul™ 2.4-DNT 1.1/0.22 pgh
Th-232™ pCill™ Fluoride, total’ 12 mg#A/NA
Flow GPD™ Nitrate and Nitrite as N 100 mgA™
CoD 80 (60) mgA w Sulfate g5 §04 1008300 mght
TSS 50 (30) mgA™ Chloride ma/NA
PH -9 standard units Priority Pollutants” mgﬂ‘“““”d'
Al, total | 7.5 rigdina - Whole Effluent Texicity "
Asg, toal 0.20 mgIFNA '
Cr, fotal 0.40 mg//NA,

HOTE: Refer to Figures 5-1 and 6-2 for NPOES monitoring locations.,

NA Mol zpplicable

> Frequency = once per baich unless otherwise noted.

(a) Montoring only.

(b} Vvater treaiment planis desigred for an average concentration of 30 pCil {1.11 Bg/ and naver {o

axcesd concentrations of 100 pCia {3.7 Bg/l).

(c) Once/month.

() ‘Polychlorinated biphenyls (PCBs) have a limit of 0.5 pgfl.

L) Daaity maximum {monthiy a'u'e"age}

(fy Priority pellutants are listed in 40 CFR 122.21 Appendix D, Tabigs Il and i)

{m Limit applies to chemical plani; monitaring only at quarry.

{h) Annuat monitoring.

{n Guarterly monitoring. _

{J "Ng slatistical difference belween effluent and upstream rasults at 85% confidence level."

6.4 Hydrology Description of the Site and Quarry

Separate surface water monitoring programs have been developed at the chemical plant
and quarry due to differences in the topography and hydrologic conditions. Both programs take
into account the mechanisms controlling surface water source areas.

6.4.1 Weldon Spring Chemical Plant and Raffinate Pits

The chemical plant area is located on the Missouri-Mississippi River surface drainage
divide (Figure 1-4}. The topography is gently undulating and generally slopes northward to the
Mississippi River and, more steeply, southward to the Missouri River. Streams do not run
through the property, but because the site is elevated above surrounding areas, drainageways
originate on the property and convey storm water off site. Surface drainage from the western
portion of the site drains to tributaries of Busch Lake 35 and then to Schote Creek, which in turn
enters Dardenne Creek, ultimately draining to the Mississippi River (Figure 6-1). During 2002
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the area received final ﬁedtng Runoﬂ‘ from part of the disposal cell discharges in this
watershed. '

Surface water drainage from the northeast section of the chemical plant site discharges to
Dardenne Creek from Schote Creek after first flowing through Busch Lakes 36 and 35
(Figure 6-1). Runoff from the southern portion of the chemical plant site (Figure 6-1) fiows

scutheast to the Missourl River via the Snuthcast Drainage (Valley 5300} During 2002, the area
received final seeding.

DOEMGAT9481-931, Rey, 0 32
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6.4.2 Weldon Spring Quarry

The Femme Osage Slough is directly south of the quarry and is known to receive
contaminated groundwater from the guarry through subsurface recharge (Figure 6-2). There is
no natural surface flow from the slough; it is essentially land locked. The Femme Osage Slough
is momnitored te detect changes in the system. '

0.5 Monitoring Requirements

Sections €.5.1 and 6.5.2 discuss monitoring requirements at NPDES outfails and surface
water locations at the chemical plant site and the quarry.

6.5.1 National Pollutant Disch arge Elimination System Monitoring

The NPDES permits issued to the sit¢ identify the parameters to be monitored. The
requirements for the two major permits are shown in Tables 61 and 6-2, and the requirements
for the three minor permits are discussed in the following text. Physical, chemical, and
radiological parameters were monitored at all storm water owtfalls, as well as the quarry and site
wafer treament plant outfalls. The Emvironmental Monitoring Plan (Ref. 8 reflects the
requirements of the NPDLS permits.

6.5.2 Surface Water Monitoring

The following two subsections discuss surface water monitoring reguirements at the
chemical plant site and the quarry.

£.5.2.1 Weldon Spring Chemical Plant and Raffinate Pits

In accordance with the surface water monitoring program, Schote Creek, Dardenne
Creek, and Busch Lakes 34, 35, and 36 were sampled quarterly, at five locations (Figure 6-1) for
total uranium. This monitoring was conducted to measure the effecis of surface water discharges
from the site on the quality of downstreaim surface water.

6.5.2.2 Weldon Spriug Quarry
Six locations within the Femme Osage Slough were monitered to determine the impact of
groundwater migration from the quarry. These locations, which are shown on Figure 6-2, were

monitored guarterly for total uranium.

6.6 Monitoring Results

Analytical results of the monitoring of surface water and NPDES outfalls are presented in
the following sobsections.
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6.6.1 National Pollutant Disch arge Elimination System Program Momnitoring Results

Radiochemical, chemical, and physical analytical results for NPDES outfalls are
presented in subsections 6.6.1.1 and 6.6.1.2.

6.6.1.1 Radiochemical Analysis

For 2002, the annual average uranium concentrations at the storm water discharge points
ranged from 0.9 pCil (0.03 Bg/l} at NP-(004 t0 6.6 pCi/l {0.24 Bg/l) at NP-0014, which are
0.2% and 0.9%, respectively, of the DCG for natural uranium. Average annual gross alpha
concentrations ranged from 10.3 pCi/l (0.38 Bq/l) at NP-0004 to 40.6 pCifl (1.50 Bg/l) at
NP-0002. The year 2002 annua! average radionuciide concentrations for all the permitted storm
water outfalls are shown in Table 6-3.

Uranium concentration averages were calculated on a flow weighted basis for storm
water Outfalls NP- 0002, NP-00(3, NP-0004, NP-0G0S5, and NP-(010. Flow was measured at
" these outfalls by v- notch weirs or wsua] estimates. Beginning January 1, 2000, total flows were
caleulated using watershed areas, precipitation measurements, and rum::-ff coefficients. Flow
weighted averages {rather than straight averages) were calculated for uranium levels at these
outfalls to estimate the total uraniwn that migrated off site during 2002. The flow-weighted
average for the vear was calculated by summing the total activity (pCi) for the days the samples
were collected and dividing by the sum of the total daily flows (liters) for the same days. A
straight average was used for outfalls NP-0050 (and NP-0051% and NP-1005 because the areas
are relatively flat and the flow is diffuse, so it was difficult to get total ﬂnw measurements
accurate encugh for averaging.

Four batches wers discharged from the quarry plant. One of the discharges for 2002 was
a batch discharge and three were continuous discharges. A batch discharge is treated water that
15 stored, sampled, and then discharged after compliance is demonstrated. A continoous
discharge is treated water that is sampled and discharged prior to receipt of the analytical results.
Continuous discharges were used after the final effluent pond had been remediated. No daily
maximum cr monthly average limits are established for uranium in treated water; however, the
design of the treattnent plant is based on achieving an average of 30 pCiAl {1.11 Bg/1} uraniuin,
with a maximum never to exceed 100 pCi/l (3.7 Bg/l). The average uranium concentration for
the quarry water treatment plant was well below this level at 12,5 pCi/l (0.46 Bg/D) (Table 6-5).
In addition, the quarry water treatment plant averaged 18.9 pCi/ {0.70 Bg/1) for gross alpha and
10.2 pCi/l (0.38 Ba/l) for gross beta (Table 6-4).

DOEAGMT3455-031, Rev. 0 kT
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Table 8-3 2002 Annual Average NPDES Results for the Welklon Spring Chemical Plant and Quarry Storm
Watar Outfalls™

LOCATIONS
. _ CHEMICAL PLANT QUARRY

T FARAMETER NP-i2 | NP-D003 [ NP-ODD4 | NP-0UOE | HP-0010 | NP-0030, 51 NP-1005
Mumber of sampte 12 12 11 11 G " 10
events
pH range ) (] ] Tw] e (] )
Nitrate as N (mgf Q.77 0.8 a7z 0.1 0.2 i1 NS
Total suspandad 1416 1190 342 624 2211 417 851
solids {mgd} .
Setligable solids 12127 123" 1™ [ 117D 9™ AT | 0™
(ol
Argenic {mgl) =0.001(1) | 0.034{1) 0.007{1} | 0.004(2) NS NS 001521
Chromium {maA; =0007{1) | 0.084(4) 0.017{1y | C.005(2) N2 N3 0.038(2)
Lead {(mgA) Q.010(1). Q.045(4) [ DO | C.004(2 NS NS 002802}
Thalliam (mg/T} 00021y | 0.013&8) | $O008{1} | GO06(2) NS NS 0.014{2)
Tokal urarium 3.8 ar o9 - 40 6.6* as 13
{pCif)
Gross alpha (pCin} 40.5 20.4 10,2 14.8 58.5 16.8 288
Gross beta (pCif) 38.3 228 128 17.6 4865 16.1° 40.4
Radium-226 {pCiM) 0.8{1) 2.5801) NS 0.45(1 NS NS ]
Radium-228 {pCit 0.7(1) <0471} NS 1573 - NS NS NS
Thorum-228 pCiTy <011} 0.23{1) NE 0.1603) NS NS . N3
Thorium-230 pCifh 02N < B5{1) NS 0.14{3) NS NS N3
Thorium-232 pCHT) 0.4(1) 0.1} NS | 0.08(3) . NS NS NS

{a) All pH readings were in the permitted range of 6.0 fo 9.0 standard units.

)] Number of samplesfnumbar of results above daily maximum limit of 1.0 mIA/hr.

(c) The number in parentheses indicates the number of samples analyzed for the specifisd parameter, if

it differs from the number of sample events,
- Flow propartional averages.

NS Mot Sampled.
Note. 1 pCifl = 0.037 Bqg/l.

Radium and thorium were monitored once per month, as required by the permit, in the
quamy water treatment plant batches. Annual averages for radivm and thorium at the plant are
shown in Table 6-4. Radium and thorium levels were all well below the DCGs, at annual
averages at or less than 1.0 pCifl.

In addition to effluent monitoring, the NPDES permit for the quanry, MO-0108987,
required that river sediment sampling be conducted upstream and downstream of the quarry
waier {reatment plant outfall (NP-1001) on an annual basis.- The river sediment was sampled for
uranium upstream at location SD-4090 and downstream at location SD-4091 (see Figure 6-2).
The one-time sampling resclts were 2.G3 pCifg (0.08 Bg/g) at §D-4090 and .20 pCi/e (0.04
Bq/g) at SD-4091. These concentrations arg an indication that discharges from the site have not
had a deleterious effect on river sediment,
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Table 64 Quarry Water Treatment Plant Annual Averages for Radium and Thorium (pCi/l}

PARAMETER QUARRY WTP (NP-1001)"
Ra226 D.10 (4/4)
Ra-298 1.0 (114)
Th-228 0.08 (4/4)
Th-230 0.16 {4/4)
Th-232 0.10 (2/4)
{3roas slpha ' 18.9 {0/)
Gross beta - 10.2 (074)

Number in parentheses represents the number of resuls below detection limit (including uncensored
values)/total number of samples. When ali resulta are balow tha detection limit, the value reported is -
ah average deteclion limit.

Mote: 1 pCifl =0.037 Bgd

: Estimated quantities of total natural uranium released off site through surface water
nm-::ff and treatment plant discharges are in Table 6-5. The total volume of storm water at all the
outfalls was caloulated using watershed -area, total precipitation, and runeff curve numbers.
Runoff curve numbers are cited in the U8, Department of Transportation Design of Roadside
Drainage Channels (Ref. 31). Best professional judgement was used in determining runoff
curve numbers. The estimated mass of uranium released off site in storm water and treated
effluent during 2002 was 2.39 kg (5.26 1b) atid was calculated by multiplying the total mmoff
volume by the average uranium coneentration. This is a decrease from the estimated amount
released during 2001, which was 3.34 kg (7.35 1b). Table 6-6 shows the annual average uranium
concentrations at NPDES outfalls from 1987 to 2062. Average uranium concentrations at storm
water outfalls for 2002, in comparison to levels for 2001, have decreased or remained the same
at all outfalls except NP-0010. Radium and thorium were measured at QOutfalis NP-0G02,

NP-0003, and NP-0005 periodically throughout the vear to menitor the effeats and effectiveness
of remediation.

Descriptions of each outfall are provided in the following paragraphs. Baseline values
for contaminants in storm water were set before soil and foundation removal started and the site
was still stabilized with vegetation. Baseling monitoring values are in Table £-4, Appendix E, of
the EMP (Ref. 8). All levels were well below the DCGs.
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{a}

Drainage Channels (Ref. 31).

{b}
NA&
Meote:

One outfall iz monitored io represant both.
Mot Applicable.
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Table 6-5 2002 Estimated Annuat Release of Natural Uranium from NPDES Outfalls
TOTAL | TOTAL
DRAINAGE | ESTIMATED RAINFALL| RUNOFF
AREA, % OF AVERAGE URANIUM| VOLUME | VOLUME | TOTAL U {TOTAL U
HECTARES | PRECIPITATION | CONCENTRATION |  Miyr MUyr | RELEASE RELEASE
OUTFALL| (ACRES) | AS RUNOFF™ (pCl) {Mgaliyr} | (Mgalfyr) | {(Clyr) | thaiyn)
NP-000Z| 306 60 38 31858 187.15 | 0.728E-3 | 1.088
: @57 {8417} (50.50) ]
NP-0003 [ 278 50 3.1 286,70 14435 | DA47E-S | 0.658
L {68.6) {76.28) (38.14) .
NP-0004 113 a0 0.9 117.84 3535 | 0.318E-3 | 0.047
L (28) {31.13) {8.34) .
NP-0005 §.1 - a0 40° 9427 7628 | O.112E-3 | 0.188
(22.4) {24.81) (7.47) —
NP-0010 57 a0 6.8 58.92 1788 | OC117E2 | 0172
{14) ] 15.57) (467 |
NF-0050, 5 30 ~ a5 5261 1578 | 0.552E-3 | 0.0a1
51" {12 4) T T L c (1300 | @1 _
NP-1005 5.0 50 13 63.13 31.56 | 0.041E-3 | 0.060
- (15} {16.68) (8.33) ]
NP-1001 NA NA 125 NA 7.38 0042E-2 | 0.125
{1.84) B
CTOTAL NA NA NA 904,05 471.51 Z41E-3 | 2.39
(262.64) | (124.58)
- Flow-weighted average.

Runoff curve number estimated from U.S. Department of Transportation Design of Roedside

To.convert from Gifyr 10 Basyr, multiply Cifyr by 3.7 x 10"
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Outfall NP-0001 was the outlet of an abandoned process sewer line. This outfall was
physically removed in May 1994 and was officially eliminated from the permit on August 4,
1995,

Outfall NP-G002 is along the northeast perimeter of the site. The average uranium
concentration for Outfall NP-0002 in 2002 was 3.8 pCifl (0.14 Bg/l), lower than the 2001
average of 5.7 pCi/l {G.21 Bqg/l). Annual average NPDES results for Outfall NP-0002 are in
Table 6-3. :

Quifall NP-0003 is along the western perimeter. The average uranium concentration for
Outfall NP-0003 was 3.1 pCi/l {G.11 Bg/1}, which is lower than the 2001 average of 4.7 pCi/l
(0.17 Bafl). One radiom-226 level was above the baseline levél. Annual average values are
shown in Table 6-3.

Quifall NP-0004 is along the Wtastcm perimeter, Ouifall NP-0004 was eliminated from -
NPDES permit MO-0107701 on March 4, 1994, but was repermitted on May 22, 1998. The
annual average for uranium at NP-0004 was 0.9 pCi/t (0.03 Bqg/l}, which was lower than the
2001 annual average of 1.8 pCiAl (¢.07 Bg/),

Qutfall NP-0005 is along the southern perimeter at the head of the southeast drainage,
The annual average uranium concentration at Cutfall NP-OG05 for 2002 was 4.0 pCia (0.15
Bg/), which was less than the 2001 average of 7.2 pCil (0,27 Bqﬂ) Annual average NPDES
rcsuits are in Table 6-3.

Qutfall NP-G010 is along the northern perimeter. The annual average uranivm
concentration for 2602 was 5.5 pCifl (0.20 Bg/l), well below the DCG of 600 pCi/l (22.2 Bg/h
and slightly above the 2001 average of 3.2 pCiAl (0.12 Bg/). The slight increase is likely the
result of elevated solids in the effluent, The annual average NPDES results are in Table 6-3.

Qutfall NP-1005 is the storm water outfall at the quarry. This outfall discharges water
from the quarry area. The annual average uranium concentration for 2002 was 1.3 pCi/l (0.05
Bq/l), a decrease from the 2001 average nf 3.5 pCif (l] 13 Bgf/l). The annual average NPDES
results are reperted in Table 6-3.

Cutfall NP-0051 is along the western side of the site, Before the area was remediated,
this outfall was actually two separate outfalls (NP-0050 and NP-0051). After the remediation,
sheet flow was established, and only one outfall is now being sampled at the property line, The
annual average uranium concentration for 2002 was 3.5 pCi/l (0.13 Bg/l), well below the DCG of
600 pCi/l {22.2 Bq/l) and lower than the 2001 average of 7.6 pCi/l {0.28 Bqﬂ] The annual
average NPDES results are in Table 6-3.
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6.6.1.2 Physical and Chemical Results

Analytical results for physical and chemical parameters at NPDES outfalls and other
sample locations are discussed in Subsections 6.6.1.2.1 through 6.6.1.2.4.

6.6.1.2.1 Chemical Plant and Qua rry Storm Water

The annual averages for the physical and chemical parameters for storm water Outfalls
NP-0Q02, NP-0003, NP-0G04, NP-0005, NP-00190, NP-0050, NP-0051, and NP-1005 ate in
Table 6-3. There were thirteen samples where settleable solids were above the 1.0 ml/i/hr limit.
Additional details can be found. in Section 2.5 Incident Reporting — Envirenmental Occurrences
in 20062, In addition to the permitted parameters; arsenic, chromium, lead, and thallium were
periodically monitored at some outfalls. There was one instance at outfall NP-0003 of 2 meial
{Chromium) that does not have permit limits having a concentration above the 100 y1g/1 reporting
levels for toxic pollutants. This ejevated level was suspected of being caused by elevated solids
levels in the sample.

6.6.1.2.2 Administration Bnilding Sewage Treatment Plant

Monitoring results for the sewage treatment plant, Qutfall NP-G006, are in Table 6-7. All
parametess were in compliance for the vear, The fecal coliform result for July (700 colonies/100
ml) was above the monthly average limit, but below the daily maximum limit. A second sample
for fecal coliform was collected later in July and was non-detect. The two sample results
averaged 350 colonies/100 ml, which is below the 400 colonies/100 ml monthly average limit.
Therefore, fecal coliform was in complianes for July.

6.6.1.2.3 Quarry Water Treatment Plant Physical and Chemical Parameters

Physical and chemical parameters were all within permitted limits {where hmits were
assigned) for water treatment plants at the quarry. Therefore, the parameter levels are not
sunimarized here. :

During 2002, whole effluent toxicity {WET) tests were required quarterly for effluent
from the quarry water treatment plant. Because the quarry plant was onfy in operation during the
first two quarters, there are only two sample results, The WET test is a measure of toxicity
without guantifving or identifying the toxic constituents. Tests weie conducted on both
Ceriodaphnia dubia (water flea) and Pimephales promelas (fathead minnow). The tests were
conducted in effluents and in test controls of upstream river water and laboratory control water.
No samples failed the WET tests during 2002, indicating that the guarry water treatment plant
effluents did not cause the receiving stream to be toxic to test organisms (see Table 6-2). WET
test results are sumrmarized in Table 6-8,
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Table &-7 'NP-DDE_!E. Sewage Treatment Piant Gutfall, Sample Test Results for Pemmitied Parameters

PARAMETER ™ {PERHIT LINITS)
: FC ™ _ TOTAL RESIDUAL
MONTH TES BOR {40071 000 _ CHLORINE
{QUARTER) {20/4% mg/l)* (30/45 mg/y* colfM00 mi* | pH [B.0—9.0 5U) £1.0/1.8 mom**
January (1} 10 23 24 711 0.37
April {2 =5 ] <4 6.91 0.74°
Juby {3} 8 B To0~ 6.82 D12
July 3} M.S. N.5. g N.5. N.5.
Cctober (4) 11 <5 ] 6.55 0.35
(a} One sample analysis required for sach calendar quarter. '
(0 FC ~ Fecal Coliform.
* Monthly averagefWeekly average,
** Monthly average/daily maximum.
bl Menthly average = 351,

Table §-8 2002 Whole Effluent Toxicity Test Results for the Quarry Water Treatment Plant

PIMEPHALES RIVER LAH
DAFPHNIA {Dv P CONTROL D.P | CONTROL DL,P
BATGH DATE % MORTALITY | % MORTALITY | % MORTALITY | % MORTALITY
QDT'? . 032502 o o 0.0 0.0
Qo7a 0522037 D [ 048 0.0
Each test is on fowr replicates of 1 organisms. % mortality is based on 40 organisms.
Cuarry
Pimphales
Daphnia {Cercdaphnia)

L =l

6.6.1.2.4 Hydrostatic Test Water Results

NPDES permit MO-G670203 -was issued on December 5, 1997, for the discharge of
hydrostatic test water. The permit requires that a sample be collected during the first 60 minutes
of each discharge. It also requires that flow, total petroleum hydrocarbons (TPH), total
suspended solids (TSS), and pH be monitored. There is a daily maximum and monthly average
for TS8 and TPH; however, the monthly average and daily maximum are the same. The limit for
'TPH is 10 mg/l and for TS5, 100 mg/l. The pH is limited to 2 range of 6.010 9.0.

There were no hydrostatic test water discharges during calendar year 2002. This permit
was terminated in January 2003.

6.6.1.2.5 Borrow Area Land Disturbance Results

_ NPDES permit MO-R1G0B69 was reissued on May 29, 1998, for storm water at the
borrow area and has no specified monitoring or reporting requirements. The Environmentol
Monitoring Plan (Ref. 8), however, requires that settleable solids be monitored once every
calendar quarter, and that oil and grease be monitored as indicated by operations at the facility,

Settleable solids and oil and grease results are shown in Table 6-9. Settleable solids were all less
than (.2 ml/l/hr.
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Oil and grease were monitored four times at the NE-0040 outfall, which is the cutfall
from the vehicle maintenance area sedimentation basin. All results were below the 10 mg/l
water quality standard for oil and grease.

The entire area was seeded and mulched and vegetation became established during 2002.
On September 12, 2002, a request was sent to the Missouri Department of Natural Resources to
terminate the permit.

Table 6-8 Borrow Area Setlleable Solds (miVAr and Ofl and Grease (mg/)

_ LOCATIONS
DATE NP-0040* NP-0046*
SETTLEABLE SOLIDS OIL AND GREASE SETTLEABLE SOLIDS
01/30/02 <0.1 23 0.1
04/08/02 <0.1 5.0 <Q.1
Bgf2ame . Bt 2B NS
102802 - - <01 ST 18 - <Q.1

NS Not sampled {no discharge].
* North Borrow Area sedimentation basin,
o East Bormow Area sedimeniation basin,

6.6.2 Surface Water Monitoring Results

Analytical resuits for surface water monitoring locations at the chemical plant site and
quarry are in Subsections 6.6.2.1 and 6.6,2.2, respectively.

6.6.2.1 Weldon Spring Chemical Plant

Average uranium levels at the off-site surface water locations for 2002 were similar to
2001 averages, being slightly lower at three jocations and slightly higher at two locations. This
reflects the lower levels seen at the NPDES outfalls. The slightly higher values are in Schate and
Dardenne Creeks and are attributed to natural variations. Average annual uranium
concentrations for surface water are in Table 6-10 along with the recent 3 year high for each
location for comparison. Historic annual averages for these locations are plotted in Figure 6-3.
Uranium levels at the Busch Lake outlets have shown an overall decline since remediation
started. The Schote Creek and Dardenne Creek locations are downstream of the lakes and have
always shown relatively low levels because the chemical plant portion of the watershed is much
smaller than the total watershed area.
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Table €-10 2002 Annual Averages for Total Uranium (pCifl) Concentrations at Weldon Spring Chemical
Plant Area Surface Water Locations

ANNUAL MAXIMUM MINIMUM RECENT 3 YEAR
| LOGATION AVERAGE CONCENTRATION | CONCENTRATION HIGH
SW-2004 4.3 6.7 26 118
| EW-2005 3.1 F 2.5 8.0
SW-2012 24 45 1.0 75
SW-2016 0.8 1.4 0.3 31
She2024 19 2.8 0.8 28
SW-2007 12 82 01 —

Note 1 1 pCi = 0.037 Bod.
Mote 2: SW-2007 represents the hislorical background location.

6.6.2.2 Weldon Spring Quarry

- . The annual averages fur the surface water locations are summarized in Table 6-11,
Uranium levels in the Femnme Daage Slough remain within historical ranges. No new historic -
total uranium high concentrations were reported for quarry surface water during 2002, Historic
annual average concentrations for uranium in the Femme Osage Slough are presented in Figure
6-4.

Table 6-11 2002 Annual Averages for Total Uranium {pCifn) at Weldon Sprmg Cuarry Surface Water
Locations

ANNUAL MAXIMALM MINTMUM RECENT 3 YEAR

LOCATION AVERAGE CONCENTRATION | CONCENTRATION HIGH
TSW-1003 14.8 7.7 1.3 255
SW.1004 16.4 17 4 14.4 246
| SW-1005 111 21 0.2 ' 210
SW-1007 72 0.3 6.3 18.5
SWoI009 6.3 BB 48 20.4
SW.1010 150 9.3 123 275

Note 1: 1 pCil = 0.037 Byl
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7. GROUNDWATER MONITORING

7.1 Highlights of the Ground water Moaitoring Program

The following are highlights of the 2002 groundwater monitoring program. These items,
and cthers, are discussed in detail in this chapter.

Uranium, nitrate, and TCE concentrations generally remained within historic ranges
at all chemnical plant proundwater monitoring locations.

High concentrations of nitroaromatic compounds reported in groundwater monitoring
locations in the vicinity of Frog Pond which were initially detected in 1999, continued
to be monitored during 2002.

Volatile organic compounds (VOC) trichloroethene (TCE) and 1,2-dichloroethene
(DCE}, which were detecied in groundwater in 1996 at the chemical piant, continued
to he monitored during 2602,

Groundwater detection menitoring for the disposal cell, which was initiated in June
1698, continued in 2002,

. Monitoring results for Burgermeister Spring were within historical ranges. No new

highs or lows were recorded, although average annual concentrations of contaminants
are decreasing.

Contaminant levels generally remained within historic ranges at all quarry
groundwater monitoring locations.

Uranium concentrations were within background ranges, and no detectable
concentrations of nitroaromatic compounds were observed south of the Femme Osage
Slough.

1.2 Program Overview

The groundwater monitoring and protection program at the Weldon Spring Site Remedial
Action Project (WSSRAP) includes sampling and analysis of water collected from wells at the
chemical plant and raffinate pits site, the quarry site, adjacent properties, and selected springs in
the vicinity of the chemical plant site. The groundwater protection program is formally defined
in the Weldon Spring Site Remedial Action Praoject Groundwater Protection Management
Program Plan (Ref. 12). The groundwater monitoring portion of the program is detailed in the
Environmental Monitoring Plan {(EMP) (Ref. 8).
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Due to lithologic differences, including peclogic features that influence groundwater flow
mechanics, and the geographical separation of the chemical plant and quarry areas, separate
groundwater monitoring programs have been estzblished for the two sites. Geveralized geclogic
and hydrologic descriptions of the two sites are found in Section 1.3. A peneralized stratigraphic
column for reference is provided in Figure 7-1, and hydrogeologic descriptions of tithologies
monitored for the program are in Sections 7.4 and 7.5.

7.3 Referenced Standards

Two references used to develop the criteria for the groundwater tnonitoring program are:
{1) the 1.5, Environmental Protection Agency (EPA)Y Quality Criteria for Water 1986 (Ref. 32),
which is intended to protect public groundwater resources, and (2) the Missouri Drinking Water
Standards {Ref 33). Table 7-1 identifics EPA water quality standards and Missouri Drinking
Water Standards for contaminants that are routinely monitored in the groundwater program.
Maximum contaminant levels (MCLs) and other drinking water standards are used only as |

references by the WSSRAP since the affected groundwater aquifer underlying the chemical plant . -

15 presently not a public drinking water source as defined in 40 CFR, Part 141, Subpart A -
General; however it nas been classified as a potential drinking water source.

Table 7-1 Referenced Faderal and State Water Standards

PARAMETER LEVEL REFERENCE STANDARD
Radiochemical Uranium, total | 30 yp# (20 pCiM | Primary MCL: EFA - 40 CFR 141.88"™
Cirganics 24-DNT 011 poA Crliteria for use:  MGWOQS - 10 CSR 20-7

TCE 5 pgd Primary MGL: EFPA - 40 CFR 14161
Anions NO:(asN} 10 mg/i Primary MCL: MDWS - 10 CSR 80-4
Primary MCL: EPA - 40 CFR 141.62

{a] EFA prosnulgated a gnnking water MCL of 30 pgd (20 pCiff) December 7, 2000. The new regulation, 40
CFR 14166, wili take effect December 8, 2003.

ERA L. 5. Ervironmental Protaction Agency
MCL Maxirnum Contaminant Level

MOWS Missouri Drinking Waler Standard
MEWOS Misscir Ground Water Quality Standard

Impacted groundwater at the quarry has been determined to be unusable due to low vields
but groundwater south of the slough, which has not been impacted, is a drinking water source for
St. Charles County.
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Groundwater is alsc monitored under the requirements of Depariment of Enerpy
Order 53400.5, Radiation Protection of the Public and the Environment, which designates derived
concentration guidelines (DCGs) for ingestion of water equivalent to 100 mrem {1.0 mSv)
effective dose equivalent, based on the consumption of 730 liters/vear (193 gal/year) {Table 7-2).
As specified in Department of Energy Order 5400.5, liquid effluent from U.S. Depariment of
Energy (DOE) activities may not cause private or public drinking waters to exceed the
radiological limit of an effective dose equivalent greater thar 4 mrem (0.04 mSv/year) per year
or 4% of the DCG,

Table 7-2 Derived Concentration Guidelines for Discharge Waters

PARAMETER DERIVED CONCENTRATION GUIDELINE
Natural Uranium . 800 pCif

Ra-226 100 pCill

Fa-228 100 pCifl

I IR RN ' 500 pCi

Th-232 S0 pGCil

Note: 1 pCifl = 0.037 BgA.

7.4 Weldon Spring Chemical Plant

Since remediation activities began in 1987, more than 100 monitoring locations have
been used for groundwater observations and sampling. Each year, wells are installed and/or
abandoned as necessary to support the changing needs of the project. During 2002, no wells
were abandoned. Eight new wells were installed during 2002 to support the pilot scale insitu
chemical oxidation project, however they are not routinely monitored. A total of 68 wells and 5
springs were routinely sampled to monitor the groundwater impacts of historical chemical plant
operations, recent remedial activities, and ongoing field studies. '

7.4.1 Hydrogeologic Deseription

The chemical plant site is in a physiographic transitional area between the Dissected Tilt
Plains of the central lowlands province to the north and the Salem Plateau of the Ozark Platcaus
province to the south. The chemical plant and raffinate pit area lithologies consist of two major
geologic units; unconsolidated surficial material and carbonate bedrock. The unconsolidated
surficial materials are clay-rich, mostly glacially derived units, which are generally unsaturated.
Thicknesses range from 6.1 m to 15.3 m (20 ft to 50 ft) (Ref. 2).

The site is on a groundwater divide from which groundwater flows nerth toward
Dardenne Creek and then ultimately to the Mississippi River, or south to the Missouri River,
Regional groundwater flow for St. Charles County is toward the east. Localized flow is
controlled largely by topographic highs and streams, and drainapes. Groundwater movement is
generally by diffuse flow with localized zones of discrete fracture-controlled flow.
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Potential groundwater impacts are assessed by monitoring groundwater from the
monitoring well network at the site. The aquifer of concemn beneath the chemical plant, raffinate
pits, and vicinity properties is the shallow bedrock agnifer comprised of Mississippian-age
Burlington-Keokuk Limestone (the uppermost bedrock umit). The Burlington-Keokuk
Limestone is composed of two different lithologic zones, a shallow weathered zone underlaid by
an unweathered zone. The weathered portion of this formation is highly fractured and exhibits
solution voids and enlarged fractures. These features may also be found on a limited scale in the
unweathered zone. The unweathered portion of the Burlington-Keokuk Limestone is thinly to
massively bedded. Fracture densities are significantly less in the unweathered zone than in the
weathered zone. Localized aquifer properties are controlled by fracture spacing, solution voids,
and preglacial’ weathering, including structural troughs along the bedrock-unconsolidated .
material interface.

All monitoring wells are completed in the Burlington-Keokuk Limestone. Some wells
" that are screeried in.the unweathered zone of the Burlington-Keckuk: Limestone are used to
assess the vertical migration ¢f contaminants. Maost of the wells are completed in the weathered
unit of the bedrock where proundwater has the greatest potential t¢ be contaminated. Where
passible, momtoring wells within the boundaries of the chemical plant area are located near
potential contaminant sources to assess migration into the groundwater system. Additional wells
are located outside the chemical plant boundary to detect and evaluate potential off-site
migration of contaminants (Figure 7-2).

Upgradient-downgradient water quality comparisons are not practical for the chemical
plant site because it is situated on the regional groundwater divide. Site-specific background
levels established in the Groundwater Operable Unit {GWOU) Remedial Ivestigation are used
as reference levels in lieu of these comparisons (Ref, 30).

Springs, a common feature in carbonate terrains, are present in the vicinity of the site.
Four springs are monitered routinely as part of the EMP (Ref. 8). These springs, which are
shown on Figure 7-3, have been historically influgnced by chemical piant discharge water and/or
groundwater that contained one or more of the contaminants of concern.

The presence of e¢levated total uranium and nitrate levels at Burgermeister Spring
(§P-6301), which is 1.9 km (1.2 mi) north of the site, indicates that discrete fiow paths are
present in the vicinity of the site. Groundwater tracer tests performed in 1995 (Ref. 30) indicated
that a discrete and rapid subsurface hydraulic connection exists between the northern portion of
the chemical plant and Burgermeister Spring,

DOEMGHTI401-931, Rev 0 52
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7.4.2 Monitoring Program

The 2002 groundwater monitoring program at the former chemical plant and raffinate pits
area focused on monitoring known contaminants and assessing any groundwater impacts or
imprevements which may have resulted from remedial action {¢.g., soil excavation and shudge
removal) at the site. A sumymary of monitorimg locations and parameters may be found in the
Environmental Monitoring Plan (Ref. 8). The EMP includes provisioas for initiation of special
environmental studies if evidence or conditions arise that warrant investigation beyond the scope
of the EMP sampling schedule.

Total uranium, nitroaromatic compounds, VOCs, and nitrate were monitored at selected
locations throughout the chemical plant area. The frequency and type of sampling performed at
each location were based on recent concentrations of contaminants in the groundwater at each
location and on the likelihood of changes in contaminant concentrations due to remedial
activities. Analvtical results for all monitored parameters are summarized and discussed in
Section 7.4.3.

Prior to construction of the chemical plant, the site was part of a Department of the Army
Ordnance Works complex for production of the nitroaromatic compounds trinitrotojuene (TNT)
and dinitreteluene {DNT). The first four nitroaromatic production lines were located within the
boundaries of the former chemical plant and raffinate pits area. Wastes generated from the initial
operation of these early production lines were disposed of in open earthen pits which released
contaminated seepage to groundwater. One such pit, Lageon 1, was located along the northeast
boundary of the chemical plant. Wastewater containing nitroarcmatic compounds was initially
discharged 1o surface drainages and then later transported through wooden pipe networks.
Groundwater in the former areas known as Frog Pond, Ash Pond, and Raffinate Pit 4, was
sampled for nitroaromatic compounds in 2002, These 3 areas coincide with the location of
former TNT production lines.

Groundwater in the vicinity of the former raffinate pits has been impacted with elevated
nitrate and uranium. The pits contained ore-refining wastes from uranium ore concentrates that
were digested with nitric acid during the original chemical plant operations. During 2002,
groundwater samples from selected locations. near the former raffinate pits were analyzed for
nitrate and total uranium,

Trichloroethene (TCE) was detected in groundwater southeast of the former Raffinate Pit
4 during 1996. VOC monitoring was conducted quarterly at selected wells during 2002 to
monitor trends in the area of TCE impact, and evaluate the effect of remediation activities on
VOUC contamination levels,

Groundwater in the vicinity of the former Ash Pond has been impacted with elevated
nitrate, as weil as some uranmum. Since remedial activities may have mobilized more of these
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contaminants into the groundwater, wells in this area were monitored quarterly or semiannually
for nitrate, uranium, and nitroaromatics.

Groundwater moves under the chemical plant by both diffuse and discrete flow
components. In order to monitor the discrete flow component, five springs were moenitored
during 2002 for total uranium, nitrate, nitroaromatic compounds, and VOCs. The springs were
sampled during high- and base-flow conditions to monitor the potential impacts from surface
water runoff in the vicinity of the chemical plant.

7.4.3 Chemiczl Plant Monitoring Results
7.43.1 Groundwater Monitoring Wells

Analytical data for contaminants monitored during 2002 (e.g., uranium, nitrate, volatile
organic compounds, and nitrodromatics) dre summarized and compared with background levels -
andfor water ‘quality standards. Comparisons to drinking water standards are for reference
purposes only, and are not intended 1o imply that groundwater from WSSRAP menitering wells
must be in compliance with drinking water standards. Average annual concentrations are
compared to background ievels established during the GWOU remedial investigation {Ref. 30}.

Uranium. Total uraninm, which is measured at all active monitoring wells, continues to
be present in the groundwater near the former raffinate pits. In 2002, proundwater from 31
monitoring weil locations exceeded the average background level of 0.93 pCi/l {0.03 Bg/l}
established during the GWOU remedial investigation (Ref. 30). Only twe wells (MW-3024 and
MW-3030) exceeded the groundwater standard of 30 ug/l (20 pCi/1) (40 CFR 141}, Average
measured values from wells exceeding background are shown in Table 7-3.

Nitrate. In 2002, nitrate was monitored at 68 rnc-nitc-ring wells in the chemical plant area.
Nitrate levels exceeded the Missourl drinking water primary MCL (10 mg/l) at 36 of those
locations {(see Table 7-4).

DOE/GHFa491-931, Ray, © ' 56




WELDOMN SPRING SITE ENVIRONMENTAL REFORT FGR CALENDAR YEAR 2002 0527103

Table 7-3 Annﬁal_hverages for Total Uranium Abave Background at the Wekdon Spring Chemical Plant

LOCATION AVERAGE {pCill} NUMBER OF SAMPLES
MA-2003 27 2
MW-2017 5.2 2
MW-2032 . 1.8 2
MW-2034 23 2
MN-2038 15 4
MV-2038 3.2 2
WNZ0A0 3.0 2
MN-2047 0.87 2
MV-2043 6.0 Z
MW-2053 Y 1
MW-2054 1.0 1
NAVV-2055 30 5
MW-3003 14 2
MN-3023 - o T 10 2
MW-3024° &3 3
MW-3025 22 4
MN-3026 1.8 2
MW-3030° 54 7
MW-3031 2.3 2
MW-3034 18 6
WVv-3038 12 5
MW-4013 16 3
MvV-4020 7.2 2
MW-4022 45 2
MWV-023 1.7 2
MW-4024 3.8 2
MVW-4030 A 2
WWAD3T 9.5 "3
MW-4038 22 3
MW-039 2.6 3
MW-S021 - 1.0 8

-

Concentration exceeds the groundwater standard of 30 pgd (20 pGCifl),
Note 1 Background uranium concentration equals 0.93 pCifl. -
Note 2: 1 pCift = 0.037 BqA.
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Table 7-4 Annual Nitrate Averages at the Weldon Spring Chemical Plant

LOCATION AVERAGE (mgf) HUMBERS OF SAMPLES
MyW-2001" 184 4
MW-2002° 314 4
A.Z005" 206 4
MW-2005" 168 4
MW-Z0Z1 <0.05 1
MW-2032 31 2
MW-2035 0.43 1
TAW-2036 151 3
MW-2037" 2% 8 ki
MW_z03a" B34 3
MW-2035" B1.9 ]
MW-Z040" 139 4
MWW-2045 1.40 Z
MW-E0ds . . . . 145 2
- WMAEERAT 424 2
WMW-2051 202 Z
WMVW-2055 0.65 3
MA-2003" 286 4
MW-3023" 238 4
MVL3DZ4" 225 4
MW-3025" . - T 5
MyY-3026° 196 4
MA-3027* . 365 5
MW-3028* 174 5
MW-3029° 245 6
MW-3030 287 7
MW-3037" 102 4
MW-3032 160 7
MA-3034" 558 7
MW-3035 547 7
MA-3036° ' 743 7
MW-2038" 24.0 5
MW-2035* 617 3
MV-4001" 565 5
WMW-A002 1.80 1
MW-4006 965 2
W-400 T 0.15 1
MW-4011" B4 7 .
MW-2012* 571 1
WMW-4014 570 1
MW-4027" a4 7
MA-4028" 202 7
MW-4025" 473 7
MA-4031" 246 7
hA-4032" 198 7
M-4033" 1.2 2
MW-a034 - 0.05 1
MW 4037 BE.0 3
MA4038" 144 3
MW/-4028 0.50 1
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Table 7-4 Annual Nitrate Averages at the Weldon Spring C_hemical Plant (Continuead)

LOCATION AVERAGE {mgf) NUMBER OF SAMPLES
MVV-5004 3.85 2
. MW-Sop21 156 Fd
. Exceed the Missour Drinking Water Standard for nitrate of 10 mg#.

Nitroaromatic Compounds Nitroaromatic compounds, which are not naturally occurring,
were detected in 47 monitoring wells {Table 7-5). New historic highs were reported during 2002
al several wells in the vicinity of Frog Pond, most notably at MW-2012, Levels of
nitroaromatics have increased at this well since 1997, most likely as a result of remedial
activities by the DOE and Army in this area. Additional wells were instalied in the vicinity of
Frog Pond in 2000 and 2001 to further define the extent of contamination in this area; however,
MW-2012 continues to demonstrate the highest concentrations of nitroaromatic compounds.

The Missouti drinking water quality standard for 2,4-DNT of 0.11 pg/l was equaled or
exceeded in 15 locations at the chemical plant {see Table 7-5).
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Table 7-5 Annual Averages for Nitrcaromatic Compounds (ugfl) at the Wekion Spring Chemical Plant

LOCATION 1,3,5-TNB 1,3.0NB 24,6 TNT 3.4-DNT 2,6.DNT NE
2001 017 =<0.08 =0.08 <0.06 <0.10 <0.08
2002 0.04 <0.08 <0.08 <0.06 0.26 <0.08
2003 «0.04 <0.08 <07 0.08 0.44 <0.08
2005 0.38 00 <0 08 =0.06 (XK} <0 08
3006 £E5 0.10 024 057 0.98 0.30
2012* 723 0.90 242 1300 1070 12
2013 18 007 019 .08 0.87 <0 05
2014 75 <0).05 .08 0.13 (.48 0.21
2021 <004 <0.00 <0.08 <0.06 <0.10 <008
2033 20 <009 040 005 093 <0.08
2035 <0 04 <0.00 <0.08 <0.06 <010 <008
2036 =0.{d «0.08 =008 <003 «0.10 <0.08
2037 <0,04d <0.08 <008 0.04 =010 <08
2038" .04 <009 <008 . 0.22 <010 <008
2035 <0.04 . <(.089 _<(.08 . <{.08 <D0 <008
2040 —<0.04 <(.08 <0.08 <0.06 <010 <0.08
2045 009 007 0.08 .07 065 <0.08
046" 30 <008 46 0.14 6 <0.08
2047 0.08 <000 <008 010 0.23 <0.08
2045 0.27 0.05 0.42 18 B4 048
2050 E5 018 0.5 3z LY 009
2051 510 o007 0.0 0,04 027 6.03
20582 _EF.B .09 045 0.08 .23 0.05
2053 77 009 B 0.16 6.1 037
054" 0.1z <0.06 <0,08 23 4.4 R E]
SO5S <004 <0 (1% <(].08 <008 <010 _ <0.08
3003 =004 <0 .05 =0 0B 0.08 017 <0.08
3023 =004 <09 <0.08 0.10 053 <0 08
Bl <0 04 <000 «0.08 <0 06 <010 <0.08
3025 =004 <0.09 <0.08 <0.06 <010 <{) 0B
3028 =0.04 <000 <0.08 0.05 <0.10 <0108
3027 010 <(.09 <0.08 <0 06 <0.10 <008
3028 Nz 0.07 <0 .05 0.09 <010 <0.08
3029 G027 <0.09 <008 0.07 <010 <008
30307 <0.04 <, 00 <0.08 11 0.38 <008
3031 =0.03 <000 <008 <0.06 <010 <008
3032 <0.04 <0.09 <0.08 <0.06 <010 <008
3034" 5.05 0.05 <008 - 0.26 015 0.08
3025 <0.04 <008 <008 o.04 <010 <0.08
3036° .11 <000 <003 KE <010 <008
3038 0.08 <0.008 <0 .08 <006 <010 <008
3039° 0.23 0.0 <0 0B 1.2 0.1 <0.08
400% 6 8.10 17 o.08 15 <0.08
4008 20 <{0.00 <0.08 0.10 Z25 <008
4007 <004 =0.03 =0.08 <006 =010 =008
4011 <0.04 «<0.G8 <008 «0.06 <010 <0.08
4013 15 <09 <0.08 <006 6.58 <0.08
4014 <004 <008 <0.08 <0.06 <0.10 <0 08
4015 35 <0 0% 0.08 0.06 0.77 0.73
4026 <).04 <0.0% <008 <0).06G <D.10 1) 05
4027 0.0 <0.00 <008 0.0d <010 <008
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Table 7-5 Annua] Averages for Nitroaromatic Compounds (pgf) at the Weldon Spring Chemical Plant

[Continued)
LOCATION 1,3,5.-TNB 1,3-DNB 24,6-TNT | . 2,4-DNT Z,6-DHT NB

A2e 0.25 0.06 =0.06 g2 0.13 <008
AT 0.55 0.09 <0.08 011 0.34 <0.08
4030 a4 <0.09 16 0.14 0.48 <0.08
4031 3.4 <0.09 .51 006 8.21 <0.08
4032 11 0.07 <0 08 0.03 0.14 =0.08
4033 _ <0.04 .05 <0.08 <0.08 <0.10 <0.08
4057 16 0,08 15 <008 0.24 <0.08
4038 012 0.05 <0.06 <0.06 <010 <0.08
4039 <0.04 «0.08 0.05 0.07 0.05 <008
004 7.2 <0.08 .48 <0.06 0.68 «<0.08
021 008 <0.09 <0.0% 0.15 <0.10 <0.08

s All samples less than the highest detaction limit.

Equals or exceeds the Missouri water quality standard of 0.11 ugd.

Volatile Organic Compounds. VOC menitoring continued through 2602 te monitor the
extent of contamination and changes in concentration that may have resulted from remedial
activitics and groundwater field studies. Twenty-five wells demonstrated detectable levels of at
least one VOC. The ansalyticai resulls for all wells with detectable levels of either 1,2-DCE,
PCE, TCE or viny! chloride are summarized in Table 7-6. Vinyl chloride was monitored at some
locations in the vicinity of the in-situ chemical oxidation pilot study. Seventeen of these wells
exceeded the MCL of 5 ug/l for TCE,

Tabie 7-& Annual Average VOC Congentrations at the Weldon Spring :Chernical Plant

LOCATION 1,2-DCE (pgh) PCE {ugd) TCE {ug) Vinyl Chioride | Numbser of
(g Samples

MVW-2013° 1.2 <1 0.42 =1 2
MW-2036 L] <1 <1 <1 2
_iwW-p0aT 0.57 0.75 A1 =1 7
MW-2038* 0.78 . =1 22 =1 i
MV-2039 <2 < <1 < 1
MW2055 <2 i =1 <1 4
MW-3003 <2 <f ] NS 1
hW-3022 2 = {0.4) <1 1
MYY-3024 =2 <1 2.8 <1 2
hAVY- 3025 0.92 =t 4.2 <] &
MW-2028 w2 <t <1 =T T
MW-3027 <z <1 {0.8) =<1 3
MW-3028" 4.7 <10 146" <10 5
MW-3028" 8.1 =20 235 =20 5
MyWW-3030" 14 =20 273 <20 7
MN-3021 <2 =1 <1 NS 1
MW-3032 <2 <] =1 <] [:]
MW-3034* 4.5 <25 153 =25 7
MW-30E5" 1.6 <10 62 =5 7
MWY-3036" <2 <] T <] 7

CROEMGT3499-531, Rav, 0
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Tabis 7-6 Annual Average VOC Concentrations at the Weldon Spring Chemical Plant {Continued)

LOCATION 4,2-DCE {pg) PCE {ugfl) TCE {pgll) Vinyl Chioride | Mumber of
{pph) Samplax
WAL 3037 <2 12 <1 NS 2
MWC3035 <2 12 <] < 7
MW-aag" 50 12 108 <100 5
MW-A00T <z <1 65 <1 3
MW-4057 «2 <1 <1 <1 1
MW-an27 <1 26 T3 <1 8
hMW-202B" 33 0 g8 <1 7
MW-4025" 17 8.3 458 <25 7
MW-4031° 85 <25 157 <25 7
MW a032" 21 <5 . 67 <2 5 7
MACAD33 <2 <3 <1 <1 1
MWWAD36 <2 <1 <1 NS 2
MW-4037* 4 <2 .. | 16 3 5
MAA4D38* | <2 - - D4z - 25 <1 8
MW-5004 <2 < 3] =1 1
MAW-5021% 21 <5 72 2.5 7

<DL Alf samples less than highest detection limit.

#)  Value raported is kess than the detection limit.

. Concentration excesds the Misseur water guality standard of 5 ugl for TCE.
NS Mot sampled.

Groundwater Overview, Uranium, nitrate, and TCE concentrations generally remained
within recent historical ranges at the monitoring wells sampled under the environmental
monitoring program during 2002; however, decreased concentrations at source areas have been
observed, Nitroaromatic compounds at the site indicated npward trends and new histerical highs
at some locations.

7.4.3.2 Springs

Burgermeister Spring (SP-6301) is a perennial spring that represents a primary localized
emergence of groundwater impacted by a recognizable contribution of contaminants from the
chemical plant throughout the year. The highest contaminant concentrations occur during base
flow stages. During high flow conditions, surface water recharge along the stream segments
mixes with contaminated groundwater from the site, and the concentrations are effectively
lowered. This spring {SP-6301) was monitored during both high and base stages.

Annual average concentrations for nitrate, uranium, and nitrouromatic compounds are
presented in Table 7-7. Compared to concentrations reporied for Burgermeister Spring in 2001,
these concentrations were in the same general range, with uranium being slightly lower during

_base flow and slightly higher during high flow. Of the nitroaromatic compounds analyzed, only
2,6-DNT was reported above detection limits. No VOCs were reported above detection limits at

this spring.
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Table 7-7 2002 Monitoring Data for Burgermeister Spring
PARAMETER HIGH FLOW LOW (BASE) FLOW
_ MIN MAX AVG MiN MAX AVG
Nitrate (mg/h (.54 1.1 1.0 o.a7 108 51
U-total (pCify 86 a7 8.2 114 100 51.0
2,5-DNT {upd) =01 =101 <01 =01 0147 012

< All samples less than the highest detaction Nmi.

A total of four other springs, two of which are located in the Southeast Drainage
(SP-5303 and SP-3304) and 2 located in the Burgermeister Spring Branch (SP-6303 and
SP-63006), were monitored during 2002 to assess the emergence of contaminated groundwater at
possible exposure points. Spring water in the Southeast Drainage is impacted by residual
comtamination deposited in the fractures in the bedrock. The source of this residual material was
historical process sewer discharges from the chemical plant site. These jocations were sampled
during base ilow for VOCs, uranium, and. nitroaromatic compounds, and at high flow for
uraninm and nitroaromatic cOMpoUnds. Annual average concentrations of parameters for which
detection limits were exceeded are presented in Table 7-8. No VOCs or the nitroaromatic
compounds 1,3-DNB or 2,4-DNT were reported above detection limits at any of the springs.

Table 7-8 2002 Annual Average Monitoring Data for Springs

LOW (EASE) FLOW

PARAMETER ___HIGH FLOW _
_ SP-5303 | 5P-5304 | SP-6303 | SP&5306 | SP-5303 | SP-5304 SFE303 | 5P-8306
Li-total (pCIAy 3456 288 0.97 026 A28 B5.2 1.2 0.34
1,3,5-TNB (ugh) =004 <[ {4 EEIE <04 0.34 <0.04 0.22 <) 04
2.4.6-THT {uafl) 2.0 0.10 0.0 <,08 42 6 0.10 0.08 =0.08
2.4-ONT ({ugil} <=0 05 =006 <006 =}, DG =08 =0.08 D.{_)E =1).06
2,6-DNT fug =0 10 <010 0.17 =010 0.17 =010 0.30 =10
= All samples less than the highest detaction fimit.

7.4.4 Trend Analysis

The computer program TREND, developed at Pacific Northwest Laboratory, was used to
perform the formal groundwater trend testing. The trend method employed was the
nonparametric Mann-Kendall test. Results of the TREND analyses indicated the potential
presence of statistically-significant trends, as well as their direction and magnitude. The trend
testing output data are to be interpreted as screening indicators based on existing cumulative
data. Results of the apalyses are not intended to be used for the prediction of future
concentrations, but they may be used to indicate areas that should be more closely monitored in
the future.

T.4.4.1 Statistical Methods

The TREND program was selected because it does not require the data to conform to a
particular disttibution (such as a normal or lognorma! distribution). The nonparametric method
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used in this program is valid for scenarios where there are a high number of non-detect data
points. Data reported as trace concentrations or less than the detection limit can be used by
assigning themn a common value that is smaller than the smallest measured value in the data set
{i.c., one-half the specified quantitation limit). This approach is valid since only the relative
magnitudes of the data, rather than their measured values, are used in the method. The TREND
program was alse used in past analyses of the site groundwater data. Thus, use of the TREND
program offered the advantage of maintaining continuity in the analysis methodology.

The two-tailed version of the Mann-Kendall test was employed to detect gither an upward
or downward trend for each data set. In this approach, a test statistic, Z, is calculated based on
the mean and variance of the data set. A positive value of Z indicates that the data are skewed in
an upward direction, and a negative value of Z indicates that the data are skewed in a downward
direction. The alpha value (or error limit) used to identify a significant trend was 0.05. In the
two-tailed test at the Q.05 alpha level of significance, the null hypothesis of "no trend" was
" rgjected if the absolute value of the Z statistic. was greater-than Z;-o/2, where Z;-¢t/; was obtained
from a cumulative normal distribution table, In other words, the absolute value of the TREND
output statistic, Z was compared to the table Z.g9s value of 1.96. If the absclute value of the Z
output statistic was greaier than 1,96, then a significant trend was reported.

The linear slope, which is calculated independently of the trend, was estimated for all
data sets. The slope was estimated wsing a nonparametric procedure included in the computer
code for the TREND program. A 95% two-sided confidence interval about the true slope was
calculaled to indicate the variability of the values upon which the line was based. The direction
and magnitude of the slope, along with the upper and lower 95% confidence limit estimates, are
included in the summary tables at the end of this section.

One-half the specified quantitation limit (on the date of analysis) was used in the trend
analysis for all data reported as below the detection limit. The purpose of using. one-half the
quantitation limit for non-detect data was to minimize the potential bias of the data. However, a
consequence of this approach may be that, in some instances, the results may have been
impacted by quantitation limits changing over time. The effect of varying quantitation limits is
more likely to impact the trending analysis in instances where a large number of non-detect data
are present within a given time series. The summary tables include the total number of data
observations and the total number of non-detect data points for each data set so that this factor
~may be considered.

No statistical tests were conducted for suspect outliers. Data that were suspect were
flagged and rechecked for potential data transcription errors. Outliers were included in the
analysis since the TREND program corrects for these.
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7.4.4.2 Chemical Plant Trend Results

Selected wells from the chetnica] plant and nearby springs were trended for wranium,
nitrate, nitroaromatic compounds, or TCE. The cumulative results for the time period 199%
through 2002 were evaluated using the TREND program and are summarized below.

Nitrate

Fifteen locations at the chemical plant and Burgermeister Spring, at both high flow and -
low flow, were selected for nitrate trend analyses. The well locations consisted of both
weathered and unweathered bedrock wells in the Raffinate Pit and Ash Pond areas, where nitrate
18 the primary contanunant of concern.

Nitrate trends for 1999-2002 groundwater data are stationary at 9 locations, downward at
three locations, and upward at three locations. as shown in Table 7-9. Two of the trend directions
changed from last year’s analyses. The trend direction for MW-2003 changed from a stationary to
a downward trend. The trend direction changed from a downward to a stationary trend for MW-
4011. Ten of the 15 locations were not trended for nitrate in last year's analvses. thus no
comparisou to past trend results can be made. Burgermeister Spring trending results showed a
dowmward trend during high flow and a stationary trend during low (base} flow.

Seven of the 17 locations that were evaluated for the 1999-2002 time frame have a reported
concentration in 2002 that exceed all past 1999, 2000, and 2001 data for the specific sampling
location. These nitrate levels are 314 mg/l at MW-2001, 297 mg/l at MW-2002, 95.80 mg/l at
MW-203%, 450 mg/l at MW-3003, 341 mg/l at MW-3023, 502 mg/l at MW-3025, and 247 mg/] at
MW-3026. The new four year highs are within the historical range for all of these locations,
except MW-2001. This location exhibited a new historical high during 2062, however it is within
the expected migration pathway on-site.

Nitroaromatic Compounds

Ten locations at the ¢hemical plant were selected for trend analyses of nitroaromatic
compounds. All of these locations are weathered bediock wells in the former Frog Pond area.
With the exception of MW-40135, these locations were also included in last year’s trending effort,

The results of the nitroaromatic compound analyses for the monitoring wells near the
chemical plant are presented in Table 7-10. Each of these locations were trended for the foliowing
nitroaroinatic compounds: 24-dinitrotoluene (2,4-DNT), 2.6-dinitrotoluene (2,6-DNT), 1,3,5-
trinitrobenzene (1,3,5-TNB), and 2.4,6-trinitrotoluene (2,4,6-TNT). A total of 37 trend analyses
were performed on the nittoaromatic compounds at the ten groundwater monitoring well locations.
Trending was not performed on 2,4,6-TNT at MW-2014, MW-2050, and MW-4015 because fewer
than three detected concentrations were reported fot the time peried between 1999 and 2002.
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Four locations, MW-2006, MW-2012, MW-2050 and MW-4030, have upward trends
indicated for at least one nitroaromatic compound. At the well location MW-2006, the upward
trend direction indicated for 2,4,6-TNT could not be compared 1o last year's analyses because
fewer than three detected concentrations were reporied for the time petiod 1998-2001. One
location, MW-2012, has upward trends indicated for all four of the nitroaromatic compounds. This
is consistent with last year’s trends for 2,4-DNT and 1,3,5-TNB, but is a change from the analyses
of 2,6-DNT and 2,4,6-TNT which previcusly indicated a stationary trend. - The upward trends
indicated for 2,4-DNT, 2,6-DNT, and 1,3,5-TNB at MW-2050 and 1,3,5-TNB and 2,4,6-TNT at
MW-4030 is a change from the previously indicated stationary trends.

All other results of the trend anaiyses indicate stationary trends. This is consistent with
prior analyses with the exception of 2,6-DNT at MW-2006, 1,3,5-TNB and 2,4,6-TNT at MW-
2013, 2,4-DNT and 1,3,5-TNB at MW-2014, and 2.6-DNT at MW-2033 which all previously
indicated downward trends.

As shown in Table 7-10, all four nitroaromatic compounds at MW-2012 and MW-2050
have reporied concentrations in 2002 that exceed all past 1999, 2000, and 2001 data for their
respective sampling locations. The new highs for MW-2012 are the following: 1,600 pg/l for
2,4-DNT, 1.300 pg/l for 2,6-DNT, 280 pg/l for 1,3,5-TNB, and 290 pg/l for 2,4,6-TNT. The new
highs for MW-2050 are the following: 45 pg/l for 24-DNT, 11 ugf for 2,6-DNT, 7.9 g/l for
1,3,5-TNB, and 0.73 pp/l for 2.4,6-TNT. The following individual nitroaromatic compounds also
had reported new high concentrations: 0.25 pp/l for 2,4,6-TNT at MW-2014, 0.11 pg/l for
24,6-TNT al MW-4015, 7.10 pgl for 1,3,5-TNB at MW-4030, and 2.30 pef for 2,4,6-TNT at
MW-4030. '

Uranium

Four locations at the chemical plant and two springs, at both high flow and low flow, were
selected for trend analyses of uraninm. The well locations consisted of 3 weatherad bedrock wells
and 1 unweathered bedrock well near the former Raffinate Pits where vranium is a contaminant of
concern. Burgermeister Spring and SP-5304 in the Southeast Drainage were the springs chosen for
trending. '

Total uranium trends for 1999-2002 data were stationary at three of the well locations and
upward at one well location as shown in Table 7-11. Of the 6 locations selected for trend
analysis in 2001 and this year, only the bedrock well MW-3023 changed from a stationary to an
upward trend.

Of the two spring locations not selected for trend ‘analyses last year, there were both
stationary and downward trends depending upen flow conditions. $P-5304H and SP-6301L
showed downward trends, while SP-5304L and S$P-6301H showed stationary trends.
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Two of the locations that were evaluated for the 1999-2002 time frame have reported
uraniwn concentrations in 2002 that exceed all past 1999 through 2601 data for the specific
sampling location. These uranium levels are 103 pCifl at SP-5304L, and 100 pCi/l at SP-6301L.
These values do not represent historical highs. '

TCE

Five locations at the chemical plant were selected for trend analyses of TCE data. The
well locations consisted of weathered bedrock wells in the vicinity of the former Raffinate Pits
where TCE is a primary contaminant of concern. These wells were selected because they have

shown no external influence from the pilot scale ICO project or other field studies performed in
the area.

Trichloroethene trends for 1999-2002 data are stationary at one location, downward at two
locations, and upward at two locations as shawn in Table 7-12, Trending for trichicroethene was
not included in last year’s analyses. However, the downward trend identified at MW-2038 and the
stationary trend identified at MW-4029 remain unchanged from the previous analyses conducted
using the 1997 through 2000 data. The other three locations were not previously trended for
trichloroethene, -

Two of the five locations evaluated for the 1999-2002 time frame have reported
concentrations in 2002 that exceed all past 1999, 2000, and 2001 data for the specific sampling
location. The trnchloroethene levels are 330 pg/l at MW-3030 and 7.2 ug/l at MW-4001. Both of
these high concentrations are new historical highs and both locations exhibit upward trends;
however higher concentrations are present upgradient. These increases are expected since both
wells are along the migration pathway on-site.
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7.3 Weldon Spring Quarry
7.3.1 Hydrogeologic Description

The geology of the quarty area is separated into three units; upland overburden, Missouri
River alluvium, and bedrock. The unconsolidated upland material overlying bedrock consists of
up to 9.2 m (30 fi) of silty clay soil and loess deposits and is not saturated (Ref. 1). Three
Ord+ovician-age formations comprise the bedrock: the Kimmswick Limestone, the limestone
and shale of the Decorah Group, and the Plattin Limestone. The alluvium along the Missouri
River consists of clays, silts, sands, and gravels above the bedrock. The alluviumn thickness’
inereases with- distance from the bluff towards the river where the maximum thickness is
approximately 31 m (10CG ft). The alluvium is trancated at the erosional contact with the
Ordovician bedrock bluff {(Kimmswick, Decorah, and Plattin formations), which also composes
the rim wall of the quarry. The bedrock unit underlying the alluvial materials north of the
Femme Osage Slmigh is the Decorah Group.. Primmary sediments between the biuff and the
Femme Osage Slough are intermixed and interlayered clays, silts, and sands. Organic materials
are intermixed throughout the sediments.

The uppermost groundwater flow systems at the quarry are composed of alluvial and
bedrock aquifers. The alluvial aquifer is predominantly controlled by recharge from the
Missouri River, and the bedrock aquifer is chiefly recharged by precipitation and overiand
runoff.

At the quarry, 15 monitoring wells are screened within either the Kimmswick-Diecorah
{upper unit) or Plattin Formations (lower unit} t¢ menitor contaminants near the quarry within
the bedrock (Figure 7-4). Ten of the 15 monitoring wells were instatled te monitor contaminants
within the Kimmswick-Decorah Formations comprising and surrounding the quarry. The
remaining five monitoring wells are located south of the quarry within the Plattin Limestone to
assess vertical contaminant migration.

There are 15 monitoring wells completed into the alluvium near the quarry and the
Missouri River. Those north of the Femme Osage Slough monitor contaminant migration south

of the quarry, while those south of the slough monitor for possible migration of contaminants
toward the well field.

The St. Charles County monitoring wells, the RMW series wells, were designed to
provide an early warning of contaminant migration toward the county production well field, The
county production wells were monitored to verify the quality of the municipal well fie}d water
supply.

DOEAGNT 0451 -531, Rev. 74
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_Eight groundwater monitoring wells once located in the Darst Bottom area approximately
1.6km (1 mi) southwest of the 5t. Charles County well field were utilized to smudy the
upgradient characteristics of the Missouri River alluvium in the vicinity of the quarry. These
wells provided a reference for background values in the well field area and have been sampled
by both the USGS (1992) and the DOE (1994). These wells have since been abandoned. A
summary of background values used at the quarry is provided in Table 7-13 (Ref. 33).

Table 7-13 Average Background Values for Quamy Monitoring Locations

[ TFARAWETER ALLUVIUW™ KIMMSWICK/DECORAH™ BLATTIN™
Total Uranium {pCil} 277 3.4 12.30
MNitroaromatics [ug/l} N& MNA MA
Sulfate (mgfl) 4420 9560 165.00
Iron (pgh) 8,405 1,177 09272

fa) Darst Botton Wells (USGS and DOE)
By . MW-1024 and MW-1043 iDDE}

fc)  MW-1042 (DOE} -

M Mot analyzed,

7.5.2 Monitoring Program

Two separate programs were employed in 2002 to monitor groundwater near the quarty.
The first program involved sampling the Department of Energy wells in the quatry area to
continue monitoring the effects of quarry dewatering and bulk waste removal on groundwater
guality. These activities began in mid-1993 and were completed in late-1995.

The frequency of sampling for each location was based on the distance of the well from
the source or migration pathway. Monitoring wells on the quarry rim were sampled quarterly for
total uranium, due to the changes in concentrations over time, to establish the trend in
concentrations at these locations, and to monitor the effects of quarry dewatering and bulk waste
removal activities on the proundwater system. All quarry locations were sampled at least
annually for uranium, nitroaromatic compounds, and sulfate,

The second program monitors the St. Charles County well field and the associated water
treatment plant. Active production wells, the St. Charles County RMW-series monitoring wells,
and untreated and treated water from the County public drinking water treatment plant were
sampled quarterly or semiannually for selected parameters,

As discussed in the EMP (Ref. 8), monitoring at the quarry as of the fourth guarter, was
conducted in accordance with the Remedial Design/Remedial Action Work P.:'an Sor the Guarry
Residuals Operable Unit (Ref. 13).

COE)T3451-831, Rav. 0 76
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7.5.3 Weldon Spring Quarry Menitoring Results
7.5.3.1 Quarry

Uranium. The uranium values continue to indicate that the highest levels oceur in the
bedrock downgradient from the quarry and in the alluvial material north of the Femme Osage
Slough. The 2002 annuel averages for total uranium are summarized in Table 7-14. Eighteen
locations exceeded their background, although no locations south of the Femme Osage Slough
exceeded background. ' '

Table 7-14 Annual Groundwater Averages for Total Uranium at the Weldon Spring Guarry

LOCATION AVERAGE (pCiff} NUMBER OF SAMPLES
003 378 4
MW-1004" | . o M4 4
MW-I0D5T - T L 1132507 4
WW-1006" 1116.0° 4
MW-1007¢ 11.34 4
M-1008- 2027.50° 4
MWC1008° 0.94 4
M- 1012 _2.23 4
MW-1013" 472,30 [
MW—1U1£_‘L‘ 741~ 4
MW-1015" 161,20 4
MW-1016° Vg 4
MW AT 7 <068 2
MW= 08 - <(.68 i
MW-1018° 019 2
MW-1021° 612 2
MW-1027" : 236.25" 4
M1 028" 183 2
WW-1029" 2.02 4
MW-1030" 12.28 4
MIA-1031° 12.25 4
MVV-1032" - 1007 50"

MAY-1044° . <068 ;
MN-1045° 519 4
NW-1045" 4.2 4
WA1047° 0.97 4
MALT045" 387 4
ML 1 048° <170 4
WAL T080° <0.68 2
]".I'l_‘u"n.i-1051‘ il 1
MW 10627 3730 i

NGTE 1 pCill = 0.037 BaAl * Annisl verage excesds groundwater standard of 30 pgd (20 poily,

Note 1. This wilt is completed in the Kimmswick/Decorah. Compare to the background concentration of 3.41 pCiA as
~ shown in Tablk 7-13.
Maole 2; This well is compieted in the alluvium, Compare to the background concentration of 2,77 pCifl as shown in
Table 7-13.
MNote 3: P‘:i; well iz completed in the plattin. Compare to the background concentration of 12.30 pCiA as shown in
able 7-13.

DIEMGNTI481-531, Rey, 0 77
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The groundwater standard of 30 pg/t (20 pCifl) (40 CFR 141) was exceeded at 13
locations, All of these monitoring wells are located north of the Femme Osage Slough and have
no direct impact on the drinking water sources in the Missouri River alluvium. The standard,
while used as a reference level, is not applicable to groundwater north of the siough because this
arca is not considered a usable groundwater source. Locations exceeding background remained
similar to 2001, with only 2 few exceptions. MW-1009 and MW-1031 no longer had averages
greater than background. MW-1051 and MW-1052, which were added to the list as locations
having average concentrations exceéeding background, were installed as observation wefls for the
interceptor trench. Afier the study was completed, these locations were added to the routine
long-term monitoring prograim,

Nitrgaromatic Compounds. In 2002, samples from quarry moenitoring wells were
analyzed for pitroaromatic compounds. The monitoring wells, which have historically been
impacted with nitroaromatics, are situated in the altuvial materials or bedrock downgradient of
the quarry and north of the Femme Osage Stough. Results were similar to those reported in
2001. No detectable cencentrations were observed south of the Femme Osage Slough. A
summaty of the annual averages for all lecations is provided in Table 7-16. The 2,4-DNT
average concentration for location MW-1027 remained above the Missouri drinking water
standard of 0.11 pg/l during 2001. Background comparisons are not dlscussed since
nitroaromatics are not naturally occurring compounds.

DOBIGNTI4G91-531, Rav. 0 . 78
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Tabla 7-15 Annual Groundwater Averages for Nilrgaromatic Compounds {ug/ly at the Weldon Spring

Quarry
LOCATION 1,35-TNB | 1,3-DNB | 2,4,6-TNT | 24-DNT | 2,6-DNT NE NUMEER OF
SAMPLES
MW-1002 425 <0.05 168 <0.06 220 <0.08 &
MW-1004 <0.04 <0.08 005 0.04 012 <008 £
MW-1005 <0 (8 <027 0.0 0.05 <018 <0.08 &
MW-1006 4 85 <) 0% 0.58 0.68 030 | <0.08 4
MW-1007 =004 <005 =0.08 <0.06 <0.10 <0.08 &
MW-1008 0.08 <0.08 =0.08 <008 <010 <008 4
MW-1009 <0.04 <) <008 <006 <010 <0.08 4
MWY-1012 <3.04, <0).0% <0.08 <0 .06 <010 <0.08 4
MYW-1013 <D 0 <0.08 <0 .08 <0.06 <0.70 <D.08 1
MW-1014 <004 <0 <0 0B <. 06 «0.10 <008 1
MYW-1015 070 .08 0.36 <0.06 <0.10 <0.08 i
MW-1016_ 008 ) <0.0B <0.06 <010 <0.08 ]
MW-1017 <004 | <008 | . <0.08 <0.06 <0.10 <0.08 z
MA-101E <0 D <005 <0.08 <008 <0.10 <0.08 F)
MYY-1019 <0 04 <0.0% <0.08 <006 <0.10 <0.08 2
MW-1021 =<0.04 <0.08 <008 <0.08 <010 =<0.08 2
MVW-1027 <0.04 <0 0% 0.15 163 143 <0.08 ]
MW-I028 <0.04 ~<0.05 <0 .08 <306 <0.10 <0.08 z
MW-1025 <0.04 <0.08 <0.08 <106 <010 <008 3
MW-1030 <D 08 <D 18 <006 <005 <010 <0.08 4
MWA051 <0 04 <) (5 <D 08 <005 <0.10 <0.08 4
MW-1032 <04 <0.0%9 <0 .08 <0306 <010 0.06 g
MWV-1044 <[ 04 <005 <08 <0.06 <010 <0.08 2
MW-1045 <0 04 <0.09 <0.08 <0.06 <0.10 <0.08 4
MWV- 1048 <.04 <0).0% <0.08 <006 <0.10 =0.08 4
MA-1047 <0 04 <0.08 <0.08 <0.06 <10 <008 4
MW-1038 <004 <0 <0 .08 <006 <0.10 <0.08 4
MV-1049 <0.04 <0.0% <D .08 <0.08 <010 <008 3
MW 1050 <0.04 <0.08 <0.08 <005 <010 <0.08 2
I'I.l['l.lﬂu'-1051 <0 0 «<0.0% =008 =0.06 <0.10 =008 1
M- 1052 =0 O <0.08 <0.08 <005 <0 10 <008 1
< Al samples [ess than highest detection himit,

Exceeds the Missouri Water Quality Standard of .11 pgid for 2 4-DNT,

Sulfate, Groundwater analyses in 2002 contimued to indicate elevated sulfite levels in the
monitoring wells in the bedrock of the quarry rim and in the alluvial materials north of the
Femme Osage Slough. Annual sulfate averages are summarized in Table 7-16. QOverall, twclvc

monitoring wells had averages above background, which is similar to 2001,

DOEMGI7E481-5931, Rew, §
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Table 7-16 Annual Groungdwater Avarages for Sulfate at the We!don Spring Quarmy

LOCATION ANNUAL AVERAGE {mg/i} NUMBER OF SAMPLES

MW-1002" 102 58 4
MW-1004" 12140 4
M- 1005" 299.50 &
NVY-1006° 67.20 4
MW-1007° 848 r
MW/-1008” - BB.68 4
MW-1005° T 36.02 3
MW-1012" 3850 4
MW-1013" 113.50 4
MW-1014° . 125.25 4
MW-1015 : 101.13 4
MW-1916° 78.30 4
MW-1017" 031 2
MW-1018° 11.85 2
MW:1019° - - <5 Z
MW-1021° ' <0.50 2
MW-1027 88.75 7
MW-1028° 81.95 2
[ MAE1G29 88.80 4
MW-1030" 7240 4
MALTO3T” 30.88 4
MWE1032] 137.00 g
[ MW-1044” <0.50 2
 MV1045° 54.65 3
MW-1046" 70.58 4
MWT047" ' 96.66 4
Ew-mm" 65.20 4
W1 0407 031 3
M- 10507 0.53 2
EEEN 67.50 1
MW-1052° 620 i
= All sample results les3 than the highast detaction Hmit,

Mote 1: This well is complsted in the Kimmswick/Decorah. Compare to the background soncentration of
85.90 mgf as shown in Table 7-13.

Nate 2: This well is complatad in the alluvium, Compars to tha background concentration of 44 20 mg/l as
shown in Table 7-13.

Mota 2: Thiz well is completed In the platiin. Compare to the background concantrations of 185 mgfl as
shown in Table 7-13.

Iron. Iron groundwater analyses was added during 2002 to begin preparation for long-
term monitoring as detailed in the Remedial Design/Remedial Action Work Plan for the Quarry
Residual Operable Unit (Ref. 13). Annual iron averages are summarized in Table 7-17.

CHIEIGJ/ 7481831, Rev. 0 Eﬂ_
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Table 7-17 Annual Groundwater Averages for lron at the Weldon Spring Quarry

LOCATION ANNUAL AVERAGE [ng/l) NOMBER OF SAMPLES
MW-1002 3B8.08 : 4
MW-1004 3034 .
MW-1005 LT 4
MW-1006 1,421 3
MW-1007 32,350 4
MW=T008 45.19 4
MW-1000 23,075 4
MW-1012 27.11 4
MW-1013 3,602 4
MW-1D14 1187 4
MW-1015 33.29 4
WMW-1016 «58.70 4
WMW-1017 28,700 2
WMW-1018 25,950 FIB
MA-1o1e ., ] " " T18580 2
MW-1021 - - ¢ |7 - T AB3E) 2
MW1027 45.15 4
MW-1028 3,580 2
WAC1028 2041 &
MA1030 2354 4
M- 1037 3130 &
M-1037 5534 £
MW-1044 18,150 b
MW 1045 2661 4
MA-1046 1,356 4
MW 1047 11260 4
M- 1048 563 75 4
MW- 1040 &3 575 4
MW-1050 20,050 i
MW-1051 144 3
MV 1052 29,600 T

Mote 1: This well is completed in the Kimmawick/Decorah. Compare 1o the background concenirafion of 1,177 HGA
as shown in Table 7-135.

Mote 2. This well is completed in the alluvium. Compare to the background concentration of B.405 pad a5 shown in
Table 7-13. -

Mole 3. This well is completed in the plattin. Compare to the background concaentration of 9,272 pgh as shown in
Table 7-13.

7.5.3.2 8t, Charles County Well Field

Uranium. The St. Charles County production wells, pretreated (MW-RAWW) and
treated water (MW-FINW) from the St. Charles County water treatment plant and DOE well
MW-1024, were sampled semiannually during 2002 for total uranium. The RMW-series
monitoring wells were analyzed quartetly for total uranium. A summary of the uranium annual
averages is provided in Table 7-18. The annual averages for total uranium in the wel! field
remain at background: No production well exceeded the groundwater standard of 30 pg/ (20
pCifl) as established in 40 CFR 141,66,

DOE/GHTME1.835, Rev. 0 81
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Table 7-18 Annual Groundwater Averages for Total Uranium in the $t. Charles County Well Field

LOCATION AVERAGE (pCul) NUMBER OF SAMPLES
MVW-1024 _ <0.70 4
MRV 0.77 4
MW-RMYW2 504 4
MW-RMW3 <0368 3
Mh"u’-F_tMW4 1.37 1
MA-PWO2 . . <0.68 Z
MW-PW03 <013 Kl
M-S =0.68 7
MA-FUWADS ={].E8 2
MW-PWOE <0.68 Z
WW-FWOT <0.70 p]
MWCPWIDE™ 0.15 1
MVW-PW0g _ <0.68 2
MALPYWID . =070 2
MW-RawWwnnN - - -] 0 - 068 2
WWCFINY - <064 F

Note 1: 1 pCifi = G037 BoA.

(n) Sample population.

< Al samples less than highest detection limit,

tal PWDR was off-line during cne sampling event, therefore no sampie was collected.

Nitroaromatic Compounds. The St Charles County production wells and the
RMW-series monitoring wells were sampled guarterly for six nitroaromatic compounds. No
detectable concentrations were observed at any of these locations.

Sulfate. The St. Charles County production wells were sampled semiannually and the
RMW-series monitoring wells were sampled quarterly for sulfate. The 2002 annual averages for
the well field are summarized in Table 7-19,

DOEMG)T9451.831, Rev. 0 82
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Tablz 7-18 Annual Groundwater Avaerages for Sulfate and Iron in the St Chares County Well Field

SULFATE {mghy IRON (pa/l)
LOCATICN AVERAGE NUMBER OF AVERAGE NUMBER OF
SAMPLES SAMPLES

MW-1024 12.80 4 15.275 ]
MW-RMY : 28.10 4 5,685 4
MW-RIMW2 15.58 4 7,010 4
MW-RMAS 35.90 1 12,625 4
MW-RiMWw4 30.58 4 2,046 4.
MW-PWOZ 114.50 F] 2,585 2
MW-PAIG3 138 1 1,730 __ 1
MW-PWO4 126.50 — 7 1,750 2
MW-FWD5 99.65 2 2,844 2
MW-PWOS 73.80 2 4,265 2
MW-PWO7 29.45 F; 5,635 2
MW-PWEE 32.10 1 7.670 1
MW-PWOS | — 35.10 _Z 5515 2
MW-PWID § 118.50 Z 1,680 2
MW-RAWWN 84.85 2 3,725 Z
MW FINWY o4 55 2 <68.7 2

{n} Samgle population.
< All ramples less than highest datection mit,

Iron. bron was monitored during 2002 at the St. Charles County well fieid on a quarterly
basis at the RMW-series monttoring wells and semiannualiy at the St. Charles County production
wells. The 2002 annat averages for [ron are reported in Table 7-19.

7.5.4 Trend Analysis

Statistical tests for time-dependent trends at the quarry were performed on historical data
from select groundwater wells. Trending was performed on total uranium and nitroaromatic data
collected from 1999 to 2002. The analyses were performed at specific monitoring locations
based on historical data and knowledge of the guarry groundwater system. Total uranium trends
were analyzed at locations down-gradient of former bulk waste sources and in areas. of possible
impact south of the slongh. Nitroaromatic compounds were analvzed for locations down-
gradient of former bulk waste sources. Remedial actions that addressed contamination source
areas in the quarry were completed in 1995.

The computer program, TREND, which is described in detail in Section 7.4.4, was used
for this trend analysis. The method employed was the nonparametric Mann-Kendall test.

7.5.4.1 Quarry Trend Results

- The cumulative results for the period 1999 through 2002 for each pﬁrameter that was
evaluated using the TREND program are summarized below, The trending results for the quarry

DOE/G)79451-831, Rev. 0 ' 83
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area during this period were compared to past trending results performed for the period 1998
through 2001. The results of these analyses are summarized below.

Total Lranium

Twenty-one locations near the quarry were selected for total uranium trend analyses. Of
these, 12 were bedrock wells and seven were alluvial wells. These locations have been
designated as long-term monitoring wells.

Total uranium trends for 1999 throngh 2002 are shown in Table 7-20. Trends were all
stationary except at four locations. These four locations, bedrock wells MW-1004, MW-1013,
MW-1031, and MW-1648 indicated downward trends. This represents a change in trend for the
bedrock well MW-1004, which last year reported a stationary trend based on the 1998 through
2001 data.

As shown in Table 7-20, two of the 21 locations that were evaluated for the 1999 through
2002 time frame have reported uranium concentrations in 2002 that exceed all past 1999 through
2001 data for the specific sampling location. These uranium levels are 4,420 pCi/l at MW-1008
and 920 pCy/l a1t MW-1014. While both locations had new highs since 1999, these values do not
represent historical highs.

DOE/GI73451-531, Rev. R4




S 043y ' 1S6- LGB0
THWOESJS PUB 'HPOES -GS "GEQSMIN 10 S|qeiieae 10U 212 0002 PUE 6661 woy eled,
“TEOE-MIN BUB LEOL-AAN SIOM J0) SEJIBAE JOU SiE 666 WO B1BQ,
plEMin =N ARUOHEIS = § PIBMUMOC] = (]
ON 9E0'0L ‘625 62- SEQD- ) i ¥4 yONGIS JO UMOU - WINATIY | ZS0L- A
oN SEZLLY SLOLLL 00558 S 0 1z uENGys Jo UMOU - WNIATIY] | LSO L-AAW
oN OO0 B 0L #8- 251°04" o 0 2z ybnojs 4o JUOU — 00upBg | R¥0L-MIN
ON L300 ‘9168 Obe'L- ) 0 ok YDNoss 40 yuou — yooupag | or0L-AMIW
ON gl '8os L 2Z2')- 5 0 B YBNO(S 1o YUou —00Iped | GROL-MA
oN L00'¥2 "000'GL- 000"0F- 5 0 g2 uBnoLs Jo you —pooipag | Zeol-Mn
ON 02 6- 'Sk £2- 0ssEl- 4] 0 5l yBnos Jo yyou - yo0ipag | LE0LMA
ON __BLY1-'865°6" 068°e- ) 0 L Ll pnos — 3oopag | OE0L-MM|
oN 6EL’ L '68%0- £18'0 ) 0 9 uBnOS J6 LIGU — xo0upaa | 8204 AN
ON 020'0) ‘BEC LEL- 000 0L- s ] b Auenb jo jsom — yooipeg | SZ0) A
o i 'ZERE 000'Z: g i L UBNOIS 4O YLOoU - WD | SLOL-MI|
ON LE'y ‘DT i D0S b2 ) 0 1l yBnoIs J6 LHoU — %00ipeE | SLOL-A]
026 £0E°TL ‘9ZL BF- 00S'6- _ 8 0 8z ybnojs jo you - wirisnly s FLOL-AMN
ON PO0°ZC- "IBS¥Z)- 00055 a 0 14 yBnajs 10 Gty — Yoopse ] eLOLMIN
ON 22806010 LEG'D ) g BZ YBROjE JO Lo - WNIANY | 600L-MIN
0Z¥tr 807 BAE 'GLOIFE- 000'BL- g [} 52 ybnois 4o yuou — wnatiy | BO0L-AMIN
oN 5LOD "C68'L Y- 0iR6)- s 0 Ll YBNOIE JO YIoU - WnAR(Y | /001N
ON BR0°0L1 ‘D06 GLE" 005 98- 5 0 L ybnojs 4o yuou — wiianiiy | 800 LAY |
oN 19202 919208 000'04 )- S Q 0L WL Yinos — ¥ooupad | G00 ) |
oN SEV'EL- "B POS- £EEELT- a 0 1 wu—yooupag | p0O0L-AWY|
oN N £4Z0- s 0 LE Wil 1590 ~ O0IPaE | ZOOL-MIY
ope0 O 666E | 2002+6661 . Z00Z-666E Z0DZT-6661 TO0I-6661 TOGZ-66E1 uopgeoc - 7 a
Ao} tasi_ adoig wy | {5070 = eydiy) . I 119
coﬂﬂatraeuu SeARNLY OUIPHUOT [Aano4d) edogg UG[I2aiN] pUad), Beg ] | sejdwes o
YBIH MeN 2002 samoy g aoddrisgs . . TUON S0 “ON - JO'oN -

Z00Z O} 666} 10} AIBLULING SisA[eLY PUSI) WINiEA JolemMpuNcIE) AUBND 0Z-4 o198

£074E/E0

TOOZ W3 A H¥aNITYD 24 THOETE T INJANOHIANT ILIS DNIHDS NOO T3



WELDON SPRING STE ENVIRDNMENTAL REPORT FOR CALENDAR YEAR 20:02 05727/03

Nitroaromatic Compounds

Eight locations near the quarry were selected for trend analyses of 2 4-dinitrotoluene (2,4-
DNT). Of these locations, seven are bedrock wells and one is an alluvial well. All eight of these
locations were also included in last year’s analyses.

The results of the 2,4-DNT analyses for the monitoring wells near the quarry are
presented in Table 7-21. Based on the results of the analyses, one downward trend was
identified at MW-1002, a trend that remains unchanged from last year’s analyses. Trending was
not performed at MW-1030 because fewer than three detected concentrations were reported for
the time period between 1999 and 2002,

The other six locations have stationary trends. The stationary trend result is a change
from the analyses results using the 1998 through 2001 data at location MW-1004 (previously
indicated & downward trend} and at location MW-1027 (previously indicated an upward trend.)
Trending was not performed last year at MW-1005 or MW-1032 since fewer than three detected
concentrations were reported at each of these wells.

As shown in Table 7-21, two of the eight locations that were evaluated for the 1999-2002
time frame have reporied concentrations in 2002 that exceed al} past 1999, 2000, and 2001 data
for their respective sampling locations. These concentrations are 0.2] pg/l at MW-1006 and 0.04
pg/l at MW-1030. Only the concentration at MW-1006 was actually detected. The
concentration at MW-1030C is calculated vsing one-half the detection limit. Due to a change in
detection limits from year to year, this computed value is higher than any previously detected
concentration. These values do not represent historical highs for either location.

7.6 Disposal Cell Monitoring

Five groundwater monitoring wells and one spring were monitored during 2002 o detect
contaminants in the uppermost water unit beneath the permanent disposal cell in order to meet
the substantive requirements of 40 CFR 264, Subpart F; 10 CSR 25-7.264(2)(F); and
10 CSR 80-3.010¢(8). These locations are shown in Figure 7-2 and 7-3. The monitoring
parameters were derived from previous evaluations documented in the Weldon Spring Site
Disposal Cell Groundwater Monitoring Plon (Ref. 37) and the Weldon Spring Site Cell
Groundwater Monitoring Demensiration Reporf {Ref, 10).

The detection monitoring program for the disposal cell consisted of semi-annual
sampling for the following parameters:

» Total uranium. :

» Anions (nitrate, sulfate, chleride, and fluoride).

e Metals (aluminum, antimony, arsemic, barium, chromium, cobalt, copper, lead
lithium, magnesium, molybdenum, nickel, selenium, silver, vanadium, and zinc).

DOE!G)78491-631, Rev. ¢ 86
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e Nitroaromatic compounds.

o Radiochemical parameters (Ra-226, Ra-228, Th-228, Th-230, and Th-232),

s+ Miscellaneous ndicator parameters {chernical oxygen demand, total cyanide, tnta]
dissolved solids, total organic carhc-n, and total organic halogen).

After each sampling event, the concentrations of constituents in the cell well network
were compared with previously established baseline concentrations for each location. By
definiticn, any exceedance of baseline was determined to be statistically significant, and
triggered certain reporting requirements. These requiretnents involved evaluation of historical
and analytical data, and leathate volumes collected within the cell liners, to confirm the integrity
of the disposal cell,

1.6.1 Monitoring Program

" In the Record of Decision for the Remedial Action at the Chemical Plant Area of the
Weldor Spring Site (Ref. 9), substantive requirements of Federal and State hazardous and/or
solid waste regulations are identified as applicable or relevant and appropriate requirements
. (ARARS) for the selected remedy. 40 CFR 264, Subpart F, 10 CSR 25-7.264(2)(F), and 10 CSR
80-3.010(8} are identified as relevant and appropriate requirements for the disposal cell.

Groundwater monitoring requirements under the Resource Conservation and Recovery
Act (RCRA) {40 CFR 264) specify that a monitoring system must consist of a sufficient number
of wells installed at appropriate locations and depths to yield groundwater samples from the
uppermost aquifer that represent the quality of background water and provide detection of
contamination. No set number of wells is required under the RCRA, but the Missour] Sanitary
Landfill regulations (10 CSR 80.3) specify a minimum of one uppradient and three downgradient
wells.

The disposal cell groundwater detection monitering network consists of one upgradient
well (MW-2035), four downgradient wells (MW-2032, MW-2046, MW-2047, and MW-2051),
and one downgradient spring {(SP-6301). Wells MW-2051 and MW-2055 were installed in 2001
as replacement wells. Semi-annual detection monitoring began in mid-1998, after cell .
construction had begun and waste placement activities were initiated. In accordance with
Missouri hazardous waste management regulations (10 CSR 25-7.264(2}{F)), a surface water
¢omponent is included in the detection monitoring program. Spring 6301 {Burgermeister
Spring) has been identified as the approprate downgradient location for surface water
monitoring. Sampling of this spring yields samples mpresmtatwc of the quality of surface water
hydraulically dmmgradient of the disposal cell.

7.6.1.1 Baseline Cunditiﬁns

Prior to waste placement, the disposal cell monitoring wetls MW-2032, MW-2046, and
MW-2047 and 3P-630]1 were sampled on a quarterly basis for 1 vear in order to establish

DOENS79491-831 . Rev. &8
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baseline water quality conditions. A comprehensive list of parameters was analyzed at this time.
Baseline conditions for each location were determined by generating an upper bound value for
¢ach parameter based on a 5% tolerance interval calculated for each data set. Monitoring wells
MW-2051 and MW-2055 were installed in 2001 as replacements for MW-2045 and MW-2048,
respectively. Baseline has been established using the data collected from each well during 2001
and 20302,

The Dispesal Cell Groundwarer Monitoring Plan (Ref. 37) indicates that the analysis of
variance (ANOVA) procedure was the preferred method for data comparisons between the -
upgradient well and the compliance wetls. However, sezhsequent monitoring results have shown
that, due to the presence of preexisting groundwater comtamination, such inter-well comparisons
cannot provide conclusive results. Instead, an intra-well comparison of baseline conditions with
detection monitoring results is performed nsing the tolerance interval approach. This method is
an accepted alternative procedure, as discussed in the Disposal Cell Groundwater Monitoring
- Plan (Ref. 37) and re¢ommeénded in the Statistical Analysis of Groundwater Monitoring ﬂam at
RCRA Facilities, Addendum to Interim Final Guidance (Ref. 38).

Table 7-22 presents the baseline values for gach monitoring well in the cell well network
and SP-6301. No baseline valugs are presented for volatiles, PCBs, PAHs, and nitrobenzene, as
these parameters were not detected during baseline sampling. The baseline values in Table 7-22
represent a revision to baseline values used from 1998 until mid-2000, base-d on a re-
interpretation of the applicable gmdance {Ref. 10).

7.6.1.2 Moritoring Results

The detection monitering program for the cell well network provides for semi-annual
sampling at each location. The 2002 monitoring results are presented in Tables 7-23 and 7-24.
Results are reported for all parameters that exceeded the detection limit in at least one location.

Results of the first semi-annual sampling event, as shown in Table 7-23, indicated that
several parameters exceeded baseline. Upon resampling for those parameters, the follewing
baseline exceedances were confirmed:

« MW-2045 chromium, cobalt, moiybdenum, nickel, 1,3,5-TNB
s MW-2046 24,6-TNT

Results of the second semi-annual sampling event, as shown in Table 7-24, indicated that
several parameters exceeded baseline. Upon resampling for those parameters, the following
- baseline exceedances were confirmed:

o MW-2045 chromium, molybdenum, nicice]
» MW-2046 chloride, 2,4,6-TNT

DOEAINTT1-931, Rev. 0 29
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Tablg 7-22 Baseline Vatues for the Disposal Celi Monitoring Locations
PARAMETER MW-2032 | MW-2045 | MW-2046 | MW-2047 | MW-2051 | MW-2055 | SP-6301
Chioride (mg/l 3055 87,26 19.66 13.10 63.44 718 29.21
Fluoride {mgf) 164 0.25 0.26 1.28 0.82 0.31 057
[ Nitrate (mg) 163.32 3.04 3.64 150.42 5.64 139 35.28
Sulfate (mg) 91.53 69.43 7156 52.58 B488 | 51483 | 121.35
Aluminum (ugf) 354622 342.84 472.67 B5B.76 05566 | 6143.45 | 171184
Anfimony (ug/) §.93 1558 2807 2720 287 3.4 13.57
Arseric (Ligf) 474 3.80 445 450 358 574 390
Barium {ug/} 547 66 304.62 31886 | 50117 27040 89.79 280 61
Chromium (.o} 11.61 61,34 9.58 12.54 481 27.48 10.66
Cobalt [ug) 2.79 14.14 2.71 248 383 10.18 13.12
Capper (pgf) 28 69 42.22 18.01 4856 32.05 3745 8.64
Lead (pgf} 15.70 1.78 4.27 443 ass 18.21 427
Lithium {iga) 2513 3531 17.43 B7.30 4630 32.56 44.41
Magnesium (ugf) - 58,898 60,867 56,642 84 471 74 456 112 886 54,057
Malybdenm {ugl 7.05 10,75 ~7.65 2306 2151 6.04 8.49
Nickel fugl 2262 | 1161.79 7210 5641 77.56 63.48 19.40
Selenium {ug} 2.57 5.12 5.08 a.54 204 22.58 5.8
Silver (g 17.73 377 6.12 5.41 4.50 416 2.75
Vanadium (ugfl) 8.28 757 13.6¢ 13.0¢ 3.02 40.64 20.78
[ &inc (uaf) 61.07 30.24 45.86 40.25 4566 64.75 53.03
[ COD. (moM 384 844 845 574 18.00 16.01 29.84
Cyanide (g} 138.7% 473 3.94 570 1186 2.50 4 88
T.0.5 {ugf 1262 568 637 1,051 485 1,038 T 552
T.0.X {ugl) 0.07 0.07 0.05 0.6 0.06 a.0s 0.04
T.0.C.{mgf) 4555 | 5835 108.75 102.54 2.99 15.69 4532
1,3,5-TNB (ug) 780 0.03 474 <0l 047 <0.04 0.156
1,3-DNB {ugi) 1.18 0.18 0.75 ~Q.075 021 <0.00 0.10
2,4 8-TNT (ugf) 12.94 <DL 393 =0L 0.23 <0.08 0.257
2,4-DNT fug/ly 1.04 015 1.12 056 0.08 <0.06 0.151
2,6-DNT {ug/l) 708 112 129.23 1.25 064 <010 0.508
Radium-228 (pCifl} 102 103 0.45 0.70 7.93 220 .50
Radium-228 (pCill} 182 279 411 2.17 23 255 617
Thorium-228 {pCi/|) 0.38 087 0.21 0.27 0.27 0.46 113
Therium-230 {peif) 0.35 0.8 0.29 0.68 0.39 0.58 .74
Thorum-232 (pCi) 015 0.36 019 0.19 0.33 0.35 074 |
Uranlum, Total (pCifl) 6.56 176 212 169 423 707 20373
pH (Std. Unils) 7 81 7.46 7.33 780 B.38 829 712
Specific Conductance 2,021 1,114 1,061 1,545 FiriY] 119g 543
{umhoeferm) .
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Table 7-23 Summary of Detection Monlitoring Data for Cell Wel Network (June 2002)
"CONCENTRATION
PARAMETTER MW-2032 | MW-2045 | MW-2048 | MW-2047 | MW-2051 | MW-2055* | $P-630t
| Chioride {mg/) 8.8 88.7 18.3 8.7 30.2 NS 136
Fluaride {mgf) ND 0.12 ND ND ND NS ND
Nitrate-N {mg) 4.4 1.7 2.2 644 31 NS 3B
Suifate { 519 247 NS 23.5 NS NS NS
Aluminum (g} 435 201 119 123 433 NS 544
Antimony (.gA) ND ND ND ND ND NS ND
Arsenic ND ND ND ND HD NS NG
Barium (pg/) 200 158 165 385 152 NS 113
Chromium (ug/) - 5.1 544 27 7 26 NS 1.7
Coball {ugf) ND 273 ND 15 ND NS ND
Gopper (g} ND 5.4 ND 27 ND “N§ ND
Cyanide, tofa! WD KD ND 52 ND NS ND
Lead ND ND . ND ND ND NS N
Lithiurn fugfl} - T R4 L AS - B4 27.0 48 NS 77
Magnesium (ugf 27,700 47,800 35,700 §2.800 16,300 NS 13,500
Modyhdenur, (g ND 70.5 ND 21 7.8 NS ND
Nickel (ug) 48 1210 10.5 a3 g1 NS 37
Selentum {ugl) WD ND 26 35 . ND NS ND
B ND N ND ND ND NS NO
Thallium_ NS NS NS NS NE NS NS
Zinc (ugl) 6.6 6.1 47 10.9 55 NS 0.6
| Vanadium (ugf} ND ND ND ND ND NS ND
Chemical Oxygen Demand ND ND ND ND ] NS ND
{mg/) } _ _ : _
Total Dissclved Solids {mgf} 450 525 571 A31 370 NS - 280
[ Total Organic Carbon (mgf) ND NG 14 ND ND N3 18
[ TOX (mgily ND 0.02 .02 ND 0.02 NS 0.02
1,3, 5-Trinirobenzene (ug) ND 0.06 29 ND 0.05 NS NG
1.3 DNE ND ND ND ND ND HE ND
-2 4 E-Trinitrotoluene (g ND ND 47 ND ND NS ND
2,4 Dinitrotoluene (pg#) NEH 0.09 ND 0ng ND NS ND
2 5-Dinitrotoluene (ugfl) ND 0.74 20 0.21 0.35 N5 012
Hitrobanzene WD ND ND ND ND NS ND
| Radium-228 {pCif) ND ND ND 062 0.43 NS ND
Radium-228 (pGif)) ND ND ND ND 1.04 N ND
Therium-228 NG 0.03 ND ND 0.04 NB ND
| Thorium-230 (pCiR) 018 0.7 0.20 0.16 0.1 NS 013
Thorium-232 (pGi) NG ND ND 2.02 .02 NS 0.02
Uranium, Total {pCifl) 1.85 ND 072 052 0.85 NS 286
ND Non-detect.
NS Mot sampled.
. MV-2048 was irreparably damaged in 2001, A new upgradient well fMVY- 2(}55} instailed and replaced M-

2048 as part of the cell well sampling netwark.
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Table 7-24 Summary of Detectlon Monitating Data for Cell Well Network {December 2002)
CONCENTRATIONS
PARAMETER MW-2032 | MW-2045 | MW-2046 | MW-2047 | WIW-2051 | MW-2055" | SP-Bat |
| Chieride fmgi) 72 60.8 208 7.5 43.9 5.3 36.6
Fluoride (mg/h 0.2 ND 0.14 G.14 023 014 0.21
Nitrate-N (mg/l} 1.8 31 0.70 20.4 0.93 0.56 47
Siifate (Mg 349 26.8 53.2 23.9 53.3 277 24.3
Aluminiim (o) 287 194 26.4 323 25.0 1220 125
Antimony (ug/1} ~ND 35 ND NG ND ND 2.3
Arsenic (ug/) ND ND ND ND ND ND " ND
[ Barium {up} 149 166 381 347 148 743 122
Chromium {gA) - 31 237 18 20 12 9.7 15
Cobalt (pgf} ND 59 NO ND ND 25 16
Copper {ugfl) ND ND ND ND NG ND NI
Cyanide, total 12.7 ND ND 54 ND ND ND
fron. 951, 2750 145 327 114 1,560 148
Lead-(ug) “ND ‘KD [ ND - WD ND ND ND
Lithium (ug/ 8.5 5.4 116 211 2.5 173 146
Msagnesium (ugA) 28,100 42,400 238,100 82,400 18,000 83000 | 20500
Manganese ) 137 9.7 25.9 4.1 29.8 2.3
Motybdenum (oA} ND 0.0 ND HD 48 2.4 2.0
Nickel (upft} 5.5 Zioo .| 203 5.7 75 26.8 3.5
Selenium (ugi) KD ND 29 1.8 ND 12.6 32
Sibver {ug/N ND ND NG ND ND ND 077 _|
Thallium 3.9 4.0 5.2 4.2 34 3.5 - 5.6
Vanadium (ug/l) ND 28 NO ND ND 33 11
[ Zinc (ugh) 48 “ND ND NG 2.1 9.6 T4
Chemical Oxygen Demand ND ND NG NG NG ND NDY
{mgil} } _
Total Digsolved Solids {mgi) 383 513 580 700 407 - 781 452
Total Organic Carbon {maf) ND NG 1.2 ND ND 1.01 ND
[ TOX (mg/ ND ND 0.02 ND 6.0 0.01 g.01
1,3, 5-Tonitrokanzere (pg/h MO 0.27 Az 0.13 0.2% ND MO
1,3-Dintrobenzene (pg/) ND ND ND ND ) ND ND
2 4 - Trnitrotoluene (g} ND .20 50 ND 0.94 ND ND
2 4-Dinftrotoluene {ugf) ND 0.09 0.26 012 007 ND NG
2 5-Dinitretoluene (ug/) ND .20 1.3 0.25 0,40 WD 0.17
Hitrobenzene ND ND ND KD HD ND ND
[ Ra-226 ND ND ND ND ND ND ND
Radium-228 (pCid) ND ND ND ND ND 135 221
| Thorium-228 ND ND ND ND- 0,18 ND ND
Thorium-230 (pCi) 0.24 ND ND ND ND — ND ND
Thorium-232 ND ND ND ND 0.13 013 ND
Uranium, Total (pCifl) 174 NG 0.81 192 055 - 3.16 100
NS Parameter was not sampled. '
NE Non-detect.
* MW.-2048 was irreparably damaged in 2001. A new upgradiant well {MWEQEE] installed and raplaced M-

2048 as part of the cell well sampling nebwork.

DOEMGHY 2491931, Rew_ 0



WELCON SPRING 5ITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 2002 Q5/27/03

+ MW.2047 1,3,5-TNB
SP-6301 chioride

The above baseline nitroaromatic compound data are the result of increases in the
existing groundwater contamination in the former Frog Pond area just northeast of the disposal
¢ell. A demonstration report regarding these exceedances will be prepared. The report will
evaluate historical site-wide water quality, analyze disposal cell leachate data and flow rates, and
review cell well hydraulic performance characteristics.

The above baseline data for MW-2045 can be attributed to leaching of metals from the
stainless steel (Type 316) well materials. Leaching may be attributed te poor hydraulic
performance that could result in conditions that may promote leaching., Also, this well is highly
turbid and metals may bind to colloids in the samples. During 2001, a new well (MW-2051) was
installed about 200 feet southeast of MW-2045. The new well was monitored bimonthly to

‘establish “baseline” levels'and ‘was incbrporated into thé cell well monitoring network in 2002, .. -

MW-2045 will not be utilized in the cell monitoring program for 2003.

The above baseline chloride data is under investigation. Burgermeister Spring and
MW.2046 were resampled io verify the elevated results. Blank contamination was reported by
the contract laboratory that may have biased the natural chloride concentrations high.

DOE/GN79491-031, Rev. 0 . a7
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B. BIOLOGICAL MONITORING PROGRAM

DOE Order 5400.1, 5400.5, and the Reguwlatory Guide (Ref. 24) have requirements for
monitoring -contaminant levels in ferrestrial foodstuffs as well as in aquatic biota in the water
column and sediments of affected surface waters. Past monitoring focused primarily on
properties that received effluent fromn the site such as Busch Lakes 34, 35, and 36; Femme Osage
Slough, and associated drainages.

Historical calculations have shown that the radiation dose to native aguatic organisms in
water influenced by the Weldon Spring site has never exceeded 0.1 rad/day, which is wel} within
the protective guidelines of <1 rad/day established in DOE Order 5400.5. Ower the past few
years, biological monitoring was reduced to surveillance lavels, with air and surface water results
being used to determine the need for additional sampling. Statistical analyses of annual effluent
sample results for both air and surface water indicated there was no need for further biolegical

sampling. In- addition, ‘the “total uranium' migrating off site in suiface water has steadily .

decreased since 1987 and is approaching background levels. The air monitoring program has
been discontinued since the WSSRAP has no remaining sources of airbome radiological
emissions. Based upon this information, no further biolopical monitoring will be conducted.

BOEGN79401-531, Rev. 0 04
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9. ENVIRONMENTAL QUALITY ASSURANCE PROGRAM INFORMATION

9.1 Highlights of the Quality Assurance Program

»  Average relative percent differences calculated for groundwater, surface water,
National Pollutant Discharge Elimination System (NPDES) samiples, and springs
were generally within the 20% criterion recommended by the Contract Laboratory
Program (CLP). .

» The data validation program accepted 99.5% of the data selected for. validation
quatifying in 2002. '

9.2 Program Overview

The environmental ‘quality "assurance. program includes management of the quality
assurance and quality control - programs, plans, and procedures govermng environmental
monitoting activities at the Weldon Spring Site Remedial Action Project (WSSRAP) and at the
subcontracted off-site laboratories. This section discusses the environmental monitoring
standards at the WSSRAP and the poals for these programs, pians, and procedures.

The environmental guality assurance program provides the WSSRAP with reliable,
accurate, and precise menitoring data. The program furnishes guidance and directives to detect
angd prevent quality problems from the time a sample is collected until the associated data are
evaluated and utilized. Key elements in achieving the goals of this program are compliance with
the quality assurance program and envirommental quality assurance program procedures;
personnel fraining; compliance assessments; use of quality control samples; complete
documentation of field activities and laboratory analyses; and review of data documentation for
precigion, accuracy, and completeness.

9.2.1 Quality Assurance Program

The Praject Management Contractor Quality Assurance Program ((QAP) (Ref. 39}
establishes the quality assurance program for activities performed by the Project Management
Contractor (PMC). The QAP requires compliance with the criteria of DOE Order 414.1A.

9.2.2 Environmental Quality Assurance Project Plan

The quality assurance requirements for WSSRAP environmental data operations are
addressed in the WSSRAP Environmental Quality Assurance Project Plan (EQAP]P) (Ref. 40).
The EQAF;P outlines the appropriate requirements of U.S. Environmental Protection Apency
(EPA) QA/R-5 (Ref. 41) for characterization and routine monitoring at the WSSRAP. The
EQAPIP does not supersede the QAP, but rather expands on the specific requirements of
environmental monitoring and characterization activities.

DOEG/78491-931, Rev. 0 95
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The primary purpose of the EQAP)P is to specify the quality assurance requirements for
environmental data operations of the WSSRAP. The document is also supported by standard
operating provedures (SOPs), the Sample Management Guide (Ref. 42), the Ewnvironmental
Safety and Health Departmermt Plan (Ref, 43), the Environmental Monitoring Plan (EMP) (Ref.
8), and sampling plans written for specific environmental sampling tasks.

9.2.3 Sample Management Guide

The Sampie Management Guide summarizes the data qualify requirements for collecting
and analyzing environmental data. The guide describes administrative procedures for managing
environmental -data and poverns sampling plan preparation, data verification and validation,
tdatabase administration, and data archiving. Guidance on developing data quality objectives for
specific investigations is also detailed. The guide details the specific requirements of the
EQAP;P.

9.2.4 Environmental Monitori ﬁg and Qu.a]it.y Assurance Standard QOperating Procedures

SOPs have been developed for routine activities at the WSSRAP. Environmentzl
monitoring SOPs are generally administered by the Environmental Safety and Health (ES&H)
Department, and Quality Assurance SOPs are administered by the Project Quality Department.
These two departments are responsible for most SOPs used to administer the environmental
quality assurance program described in this section. Controlled copies of SOPs are mantained
in accordance with the docurnent contrel requirements of the QAP (Ref. 39).

':1._2.5 Evaluation and Presentation of Data

Analytical data are received from subcontracted analytical laboratories. Unecensored data
have been used in reporting and calculations of annnal averages where available. Uncensored
data are data that do not represent an NI (nondetect) and instead report instrument responses
that quantitate to values below the reporfed detection limit. These types of data are designated
by parentheses around the data value, for example "(1.17)". When there was no instrument
response, nondetect data were used in calculations of averages at a value of one-half the
detection hmit (DL/2), as specified in Procedure ES&H 1.1.7, Environmental Data Review and
Above Normal Reporting.

9.2.6 Independent Assessments and Appraisals

The environmental programs and contract lzboratories are assessed periodically by the
Project Quality Department. They evaluate compliancé by performing surveillances and
independent assessments of the environmental programs and generate assessment reports to track
deficiencies and corrective actions, There were no laboratories assessed during 2002,
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9.2.7 Subcontracted Off-Site L aboratories Programs

. Subcontracted off-site laboratories that performed analyses used for the preparation of
this report use Contract Laboratory Program (CLP) methodologies when applicable. For certain
analyses {such as radiochemical and wet chemistry) the laboratories use EPA 600 (drinking
water), or methods that are reviewed and approved by the Project Management Contractor
(PMC) prior to analysis. Each of the subcontracted off-site laboratories has submitted to the
WSSRAP a site-specific Quality Assurance Project Plan (QAP)P)} and controlled copies of their
SOPs. The QAPjPs and SOPs are reviewed and approved by the PMC before any samples are
shipped to the laboratory. Changes to the standard analytical protocols or methodology are
documented in the controlled SOPs.

9.3 Applicable Standards

Applicable standards Yot~ énvironsmental guality assurance include: (1) use of the
appropriate analytical and field measurement methndﬂingles, (2) collection and evaluation of
quality control samples; (3) accuracy, precision, and completeness evaluations; and
(4) preservation and security of afl applicable documents and records pertinent to the
environmental moniloning programs.

9.3.1 Analytical and Field Measurement Methodologies

Analytical and field measurement methodologies used at the WSSRAP comply with
applicable standards required by the DOE, EPA, and the American Public Health Association.
Analytical methodclogies used by subcontracted laberatories for environmental monitoring
follow the EPA CLP requirements (metal and organic methodologies) (Ref. 23 and Ref. 16), and
the EPA drinking water and radiochemical methodologies or methods that are reviewed and
approved by the PMC prior to analysis of each sample. Field measurement methodologies
typically follow the American Public Health Association Standard Methods for the Examination
of Water and Wastewarer (Ref. 17).

9.3.2 Quality Control Samples

Quality control samples for environmental monitering are collected in accordance with
the required sampling plan, which specifies the frequency of quality control sample coltection.
Quality control samples are normally collected in accordance with guidelines in the EPA CLP
{Ref. 16). Descriptions of the Quality Control samples collected at the WSSRAP are detalle:d in
Table 9-1.
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Tabie 3-1 Quality Control Sample Description

TYPE OF QC SAMFLE DESCRIPTION
Water Blank (WEB) Maenitars the purity of distilled water used for field blanks and decontamination of

sampling equipment. Water blanks are scllected direclly from the distilled water
reservolr i the WSSRAP laboratory.

Equipment Blark (EB)

Monitars the effectivensss of decontamination procedures used on non-dedicated
sarmoling equipment. Equipment blanks nclude rinsate and filker blanks.

Trip Blank (15)

Monitors volatile onganic compounds that may be introduced during fransportation or
handing at the: laboratory. Trip bianks are collected i the WSSRAP Iabnrator].r with
prepurged distilled water.

I Field ﬁlicate [FR)

Monlters Feid conditions that may affect the repreducibiiity of sampies collectad from -
a given location. Field replicates are collected in the ficld at the same focation.

Blind Duplicate A duplicate that provides an unbiased measure of laboratory precision. Bling
duplicates are additional aliquots of routing samplas taken in the fiel and given
altered identification codes to conceal each sample's identity from the laboratory,

Matrx Spike™ (MS) Assesses matix and accuracy of laboratory measurements for a given matnix lype,

The resulls of this analysis and the munne sample are used to compute the percent
recovery for each paramelar.

Watrix Dupiicate* (DU}

Assesses matrix and pracision of Iabnratory measurements for inorganic parameters
in a given matrix type. The resuls of the matrix duplicate and the routine sample
are used io comptrde the relative parcent difference for each parameter.

Mairix Spie Dupdicate® Assesses matrix and precision of laboratory measurements for organic compounds
(MD) The matrix spike duplicate is spikad in the same manner as the matrix spike sample.
The results of the matrix spike and matrix splke duplicate are uzed to determine the
. | relative percent difference for organic parameters.
Secondary Duplicate (ST A ghuplicate that compares the primary laboratory with a secondary laboratory,

providing an additional check on the performance of the primary laboralary. The
secondary duplicate is an additional aliquet of the routine sample that is sentto a
sacondary labovatony,

r

A [aboratory sample & spiit from the parent sample.

DOE/GNT 3481-831, Rev, 0
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9.3.3 Accuracy, Precision, and Completeness

At a minimum, the WSSRAFP Data Validation Group determines the analytical accuracy,
precision, and completeness of 10% of the environmental data collected. Data validation is
- required under DOE Order 5400.1.

93,4 Preservation and Security of Documents and Records

Requirements for preservation and security of documents and records are specified in
DOE Order 414.1A. All documents pertinent to envirommental monitoring are preserved a:nd
secured by the departments that produce them.

9.4 Quality Assurance Sample Resulis

The quality assurdnce priogram’ is assessed by analyzing quality control sample results -
and comparing them to actual samples using the following methodology.

9.4.1 Duplicate Results Evaluation

Two kinds of duplicate analyses were evaluated in 2002, matrix duplicates and secondary
duplicates. The matrix duplicate analyses were performed at subcontracted laboratories from
aliquots of original samples collected at the Weldon Spring site. A secondary duplicate is. an
additional aliquol of the original sample that is split by the WSSRAP, placed in a separate
container, and sent to a secondary laboratory. Matrix duplicates were used to assess the
precision of analyses and also to aid in evaluating the homogeneity of samp]es or analytical
mtm’fertnces of sample matrixes.

Generally, matrix duplicate samples were analyzed for the same parameters as the
original samples at the rate of approximately one for every 20 samples. Secondary duplicate
samples were collected on a monthly basis. Typically, duplicate samnples were analyzed for more
comuTion parameters (e.g., uranium, inorganic anions, and metals).

When matrix and secondary duplicate samples were available, the average relative
percent difference was calculated. This difference represents an estimate of precision. The
equation used, (RPD) as specified in the USEPA Conmtract Laboratory Program, Inorganic Scope
of Wark, (Ref. 16), was:

= S-D| A(S+D)} /2) x 100%

where 8§ = concentration in the normal sample
ID = concentration in the duplicate analysis

DHIEG.T5491-831, Rev. O 0q
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The RPD was calculated only for samples whose analytical results exceeded five times
the detection limit, '

Table 9-2 summarizes the data of calculated RPD for groundwater (including springs)
and surface water (including National Pollutant Discharge Elimination System [NPDES])
samples. Both the matrix duplicates and the secondary duplicates are summarized topether.
Parameters that were not commonly analyzed for and/or were not contaminants of concern were
not evaluated.

~ Table -2 Summary of Caiculated Relative Percent Differences

~ PARAMETER | NUMBER OF AVG, RFD MIN, RPD MAX, RPD
SAMPLES

| Arsenle ' 17 21,1 033 300
Chromium 1 ’ FE:| 0.52 15.0

| GressAlpha - -~ | 18 . |.. 258 . 10 . - 734
Gross Beta 19 12 8 0.5 58.5
Lead 1 310 03 7a.0
Manganese B 22 Ei.li.‘r 55
Nitrate-N 27 23 00 120
Selemam 9 20.3 0.7 450
Sulfate _ 19 a5 0.0 - 220
Tolal Suspended Solids 17 g2z o0 6.0
Trichloroethane 10 35 0.4 85
Uranium, Tatal 437 81 0.0 20.0
F4DNT 30 1.7 041 £7.0
2 6-DNT 30 12.7 0.8 TS50
7.3.5-TNE Iz 7.6 0.0 ) 32.0
24 B TNHT 29 10.8 Q.7 52.0

The results in Table 9-2 demonstrate that most average relative percent differences
{RPDs) calculated were within the 20% critetion as recommended in the CLP {Ref: 23 and Ref.
16). Chemical oxygen demand, lead and selenium exceeded the 20% criteria, but a majority of
the RPDs were acceptable, and several outliers were present in the data sets. As a result,
duplicate sample analyses in 2002 were of acceptable quality.

9.4.2 Blank Sample Results Evaluation

Various types of blanks are collected to assess the conditions and/or contaminants that
may be introduced during sample collection and transportation. These conditions and
contaminants are monitored by collecting blank samples to ensure that environmental samples
are not being contaminated. Blank samples evalnate the:

+ Environmental conditions under which the samples (i.c., volatile analyses) were
shipped (irip blanks).

DOEGHTE401-931, Rew. ) 1040
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+ Ambient conditions in the field that may affect a sample during collection (field/trip
blanks).

» Effectiveness of the decontamination procedure for sampling equipment used to
collect samples {equipment blanks).

o Quality of water used 1o decontaminate sampling equlpment and/or assess the
ambient conditions (distilled water blanks).

¢ Presence or absence of contamination pni&ntially introduced through sample
preservation and/or sample containers.

Sections 9.4.2.1 through 9.4.2.4 discuss the sample blank analyses and the potential
impact of blank contamination upon the assomated samples .

To evaluate whcther samples were pntent:all}' tmpacted by blank contamination, all
samples in the same analytical batch as the blank were reviewed. If the samples and blank had
roughly the same concentration, the samples were considered to be potentially contaminated.
For all parameters except radiochemical, the sample concentration had to be above the detection
himit and less than five times the blank concentration to be potentially contaminated. For
radiochemical parameters to be potentially impacted by blank contamination, the concentration
had to be above the detectien limit, and the normalized absclute difference (NAD} had to be less
than 2.58. The NAD was calculated as follows:

|S-B|

JErrl +Err}

NAD=

where:

S = concentration of the sample

B = goncentration of the blank
Err; = error associated with the sample
Ert, = error associated with the blank

9.4.2.1 Trip Blank Evaluation

Trip blanks are collected to assess the impact of sample cellection and shipment on
groundwater and surface water samples analyzed for volaiile crganic compounds. Trip blanks
are sent to the laboratory with each shipment of volatile crganic samples.

In 2002, 19 wip blanks were analyzed for volatile organic compounds. Detections for
acetone were found in one blank, methylene chloride in three blanks, and toluene in one blank.

DOE/GNTIM01-531, Rev. O . 101
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All environmental samples associated with these five blank samples were evaluated. Three
samples were potentially impacted where methylene chloride had been detected, one where
acetone had been detected, and one where toluene had been detected. None of the other samples
evaluated exceeded the recommended CLP criterion. All of the parameters found in the trip
blanks were associated with common laboratory solvents and are probably not associated with
transportation or field contamination.

9.4.2.2 Equipment and Bailer Blank Evaluation

Equipment and bailer blanks are collected by rinsing decontaminated equipment and
bailers with distilled water and collecting the rinse water. This procedure is used to determine
the effectiveness of the decontamination process. At the WSSRAP, most of the groundwater
samples are collected from dedicated equipment, and surface water is collected by placing the
sample directly into a sample container. Three equipment blanks were coilected in 2002 for
surface water sampling and were analyzed for total uranium. Uranium was not detected in these
blanks. :

9.4.2.3 Distilled Water Blank Evaluation

Water blank samples are collected to evaluate the quality of the distilled water used to
decontaminate sampling equipment and to assess whether contaminants are present in the water
used for field and trip blanks. Water blank samples also serve as iaboratory blanks. Generaliy,
the water blanks were analyzed for contaminants of concern.

In 2002, four water blanks were collected. Table 9-3 presents the ratio of detzets to the
total number of blanks collected for each parameter that had results above the detection limit.
The table also presents the number of potentially impacted samples. In cases where there were
no detects in any blank, the number of potentially impacted samples to the total number of
samples is not applicable. In cases where no samples were analyzed with the blank, a zero has
been placed in that column, and no percentage has been shewn.

DDEASNTE451.831, Rev. & 102
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Tabie 9-3 Summary of Distilled Water Biank Parameter Resuits
NUMEER OF NUMBER OF POTENTIALLY
PARAMETER PETECTS/NUMBER OF BLANK IMPACTED SAMPLES
ANALYSES
Alumitium 2 of 4 (50%) [
Arsenic G of 4 (0%) MNA
[ Barium G of 4 (0%) NA
Cadrmium T of & {25%) 1
Calcium O of 4 (0%} NA
[ Thioride 0 of 4 {0%) NA
Chramium 0 of 4 (3%} NA
[ Fluoride 0 of 4 {0%} NA
Iron  of 4 (25%) ]
Lead 2 of 4 (50%) 1
Lithiam 2 of 4 (50%) 1
Mercury 1 of 4 (25%:) 0
Molybdenum . Dofaf0%) - MNA
Nickel ot 4 (75%) ]
Nitrate as N 0ol 4 (0%) NA
| Selenium 0ol (0%) NA
Silver 2 of 4 {50%) 0
Suffate 0 of 4 (0%) NA
CThaliur__ Aol 4 (75%) i}
Urarium, Total O of 4 {0%) HA
Zing 4 of 4 {100%) 1
1,3.5-TNB 0 of 4 (0%} NA&,
1.5DNE_ 0 of 4 (0%} NA
24.6-TNT 0 of 4 {0%) NA
24-DNT 0 of 4 (0% NA
2.6-DNT 0 of 4 (0% NA
Nitrobgnzensg 1 of 4 [25%] 1
Valatiles 0 of 4 (0%} NA

MNA Nt applicable,

9,5 Data Validation Program Summary

Data validation pregrams at the WSSRAP involve reviewing and qualifying at least 109
of the data collected during a calendar year. The data points represent the number of parameters
analyzed (e.g., toluene), not the number of physical analyses performed (e.g., volatile organics

analyses),

Table 9-4 identifies the number of quarterly and total data points that were selected for
data validation in 2002, and indicates the percentage of those selected that were complete. Data
points in this table include all sample types.

DOEMG/75491-331, Rey.
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Table 8-4 WSSRAP Validation Summary for Calendar Year 2002
NO. OF DATA NO. OF
NO. OF DATA POINTS VALIDATED
CALENDAR POINTS SELECTED FOR | PERCENT DATA POINTS
QUARTER COLLECTED VALIDATION SELECTED REJECTED COMPLETENESS™
Quarer 1 4,167 583 13.8% 0 100%
Quarter 2 2 550 767 10.5% 2 89.3%
Quarter 3 2,183 343 15.7% 0 100%
Cuarter 4 2431 244 10.0% 5 98%
2002 Jotal 11,361 1.437 1268% 7 99.5%

&) Completeness s @ measure of acceptable data, The value is given by
Completeness = (# validated - # rejected)
' # validated
Reflects ali vakdatable data for the calendar year.

Table 9-5 identifies validation qualifiers assigned to the selecied data points as a result of
data validation. The WSSRAP validation technical review was performed in accordance with -
the U.S. EPA Contract Laboratory Program Statement of Work for Inorganics Analysis
(Ref. 16), the U.S. EPA Contract Laboratory Program Statement of Werk for Organic Analysis
(Ref. 23), and the Laborotory Data Validation Guidelines for Evaluating Radionuclide Anafys:s
(Ref. 18). For calendar year 2002, 100% of data validation has been completed, Data points in
this table include groundwater, surface water, spring and seep water, and NPDES samples.

Table 9-6 identifies the average accuracy and precision for anjon, metals, nitroaromatic,
radiochernical, volatiles, and miscellaneous parameters. The accuracy values are based on the
percent recoveries of the laboratory control samples, and the precision values are based on the
relative percent difference between laboratory control sample duplicates.- The data population
size associated with each accuracy and precision value is listed as "N.” :

DOE/GJ7 8401931, Rav. © 104
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10. SPECIAL STUDIES
10.1 Quarry Interceptor Trench |

The Quarry Residuais Operable Unit (QROU) is the second of two operable units
established for the quarry area of the Weldon Spring site. The QROU addresses residual
conditions at the quarry after bulk waste removal, primarily contaminated groundwater north of
the Femme Osage Slough. The Record of Decision for Remedial Action for the Quarry
Residuals Operable Unit at the Weldon Spring Site (ROD) (Ref. 34) was signed by the U.S.
Environmental Protection Agency and the 10.S. Department of Energy on September 30, 1998.
This Record of Decision presents the selected remedial action for the QROU following the
requirements for the Comprehensive Environmental Response, Compensation, and Liability Act
{(CERCLA). The selected action stipulates long-terrn monitoring of groundwater to ensure
continued protection of human health and the environment. Institutional contrels are to be
1mplemerﬁed, as necessary, to prevent groundwater usage inconsistent with recreational uses or
uses that would adversely affect contaminant migration. Field studies were also required 1o
collect data to verify the existing conceptual fate and transport model for the quarry area.

The conceptual medel is that sorption of uranium ente the aguifer matrix and organics
and precipitation of dissolved uwranium from groundwater is responsibie for the notable decrease
of uranium {from 3,000 pCi/l to less than 1 pCi/l) over a short distance (100 to 300 ft) north of
the slough, The sharp decrease in uranium levels indicates that dispersion and ditution, which
typically generate more diffuse boundaries, are not the primary processes attenuating the
uranium in groundwater. '

The interceptor trench was cotistructed to support the action in the ROD. A field test was
performed southeast of the quarry to quantify the mass of uranium that could be removed from
the aquifer by pumping contaminated groundwater from the interceptor trench located berween
the quarry and the Femme Osage Slough (see Figure 10-1}. The trench operated from April 27,
2000 through April 26, 2002, Sampling of groundwater from the trench and nearby monitoring
wells was conducted according to the Sampling Pian for the QROU Interceptor Trench Field
Study (Ref, 21).

Based on the two-year operational period, a total of 6,306,696 liters (1,666,234 gal) of
water was pumped from the interceptor trench. Pumps were operational only during periods of
flow from the respective sumps. Samples were collected daily from the operating pumps for
ensite analysis of uranium, and weekly for off-site analysis of wranium and mitroaromatic
compounds. Based on the analytical results, the total mass of uranium removed from the shallow
aquifer during the two year study period was 14 kg, A surmmary of the groundwater production
and resulting uranium mass removed from ¢ach sump is provided in Table 10-1.
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Table 10-1 Quarry Interceptor Trench Groundwater Production angd Uranlum Mass Removal Summary

SUMP PRODUCTION PRODUCTION MASS REMDVED (KG)
{1,000 LITERS) (1,000 GALLONS)
3004 10 03 0.602
3704 413 108 14
3204 569 158 15
3304 5,302 1,380 1
Total 8315 1,665 13

Nearby monitoring wells, which are shown on Figure 10-1, were sampled weekly for the
first three months of the field study for uranium, nitroaromatic compounds, and geochemical
parameters. After the first three months, the six OW-series monitoring weils were sampled
biweekly for onsite analysis of uranium and monthiy for off-site analysis of uranium,
nitroaromatic compounds, and gecchemical parameters. The remainder of the nearby monitoring -
wells vere sampled monthly, A sumimary ‘of the analvtical data is provided in Table 10-2,
Complete details are provided in the Evaluation of the Performarice of the Interceptor Trench
Field Study (Ref. 111,

Tablke 10-2 Surnimary of Uranium and Nirsaromatic Data for Quarry Monitdring Wells

URANION (FCVL) HITROAROMATIC
| LocaTion | AVERAGE mﬁéﬁl MANIMUM GOMPOUNDS {uGiL)
oW1 206 352 1 Y| ’ MDD
OWo2 167 B 5 ND
OW03 578 1,300 17 ND
OWo4 3,965 3920 1400 ND
GWO5 55 1,040 08 ND
W08 e 754 .75 ND
008 7,468 3AG0 550 ND
000 86 51 0.7 ND
1973 525 718 387 )
074 500 B12 355 ND
1037 25 &1 E ND
1032 1,183 2,150 756 NI}
1047 33 5 0.7 ND
1045 350 573 347 ND
1099 16 2.4 ¥ %)
HND Not detected

The evaluation indicates that 1,569 kg of uranivm are present in the area of uranium
impact (both dissolved phase and sorbed). Of this mass, 791 kg of uranium is within the capture
zone of the interceptor trench. A total of 14.0 kg of uranium has been extracted using the
interceptor trench.  This accounts for 1.8% of the total mass available, The resulis of this field
study indicate that the amount of uranium that can be removed using an interceptor trench is
similar to or less than that predicted using analytical models. The mass removed constitutes only
a small reduction of the total uranium contamination present and would not prmrlde a measurable
increase i the protection of the well field over the foreseeable future.

BOEG/75491.931, Rev. 0 109



£Q/C/E T = I —— W mneie
ZOLOAEVDAMNDSY o i | FEE— EBPELS 9300 | e

1—01 34001 3

SNOT1VO01 ONJHO1INOW
HONFHL HOLdJOHILINI AHHVIO

ANOLSINIT MILI¥d —+ MWALARIY =¥ HYHODIDANDIMSAMIA - e
amana

07312 17N
ALNNDD SITHYHD LS

39¥SO WA y
V\ 6007
- 30

e et

T 3001

9LOL=NN—"
=TT G0 M O OF0 L=

.\\\\\u\\

TIWdL ALY

F6 2LADH JLViS

HOND 1S \\\\ﬂ_. x\\\

LFQ AN

y00 1 —MKH

AHHYID
INTHdS NOOTI3M

v

PLOL~MA

$EBFO LMW

OEC |—MN

® S00 1-MH

.
-

\
m

g

LeD bR~
Fa

GPOL—-KMHNY




WELDON SPRING SITE ENVIRONMENTAL REFORT FOR CALENUAR YEAR 2002 Oav 2703

It can be concluded from the other hydrogeological and geochemical field studies that the
natural system present in the area between the quarry and the Femme Osage Slough provides
adequate protection of the St. Charles County well field. The resuits of these studies support that
active remediation of the uranium impacted proundwater north of the slough is not necessary.
The natural system has resulted in a significant reduction of dissolved uranium in groondwater
through precipitation and adsorption and the groundwater quality south of the slough has not
been impacted. Continued monitoring to demonsirate that the uranium concentrations north of
the slough decrease over time as expecied and that the groundwater quatity south of the slough
remains unchanged (selected remedy in the Record of Decision) will ensure that the groundwater
it the well field is safe to use.

16.2 Geochemical Characterization at the Quarry

. Geochemical characterization of the shallow aquifer between the quarry and the Femnme
Osage slough was performed to-providé s ‘better understanding of the impact the natural - -
enviromment in the alluvial aquifer in this area on the fate of wranium coniamination. The
objectives of the study were to: -

« Evaluate the geochemistry, emphasizing factors that influence the attenuation of
uraniurn in groundwater.

» Estimate the uranium distribution coefficients (K48) for the aquifer materials. .

» Characterize the oxidation state of the shallow aquer and define the boundary of the
reducing zone.

* Determune the distribution of precipitated uranium across the reducing front.

Thie resuits of the geochemical characterization provided a better understanding of the
natural geochemistry of the alluvial aguifer north of the Femme Osage slough and its impact on
the fate of wranium contamination in groundwater, This area contains a maturally oceutring
oxidation/reduction front, which acts as a bamrier to the migration of dissolved uranium b}f
inducing its precipitation. These results confirm that the geochemical parameters measured in
the field and ‘laboratory support observations and interpretations made during previous
investigations. The physical and chemical parameters measured in groundwater samples were
successfully correlated with the physical properties of the aquifer material and support the
conceptual fate and transport model presented in the Remedial Investigarion (Ref. 35).

A distinct contact was evident across the study area separating alluvial soils with
characteristics indicative of oxidized conditions from those indicating reducing conditions. The
oxidized/reduced zone contact is characterized as a change in the physical characteristics of the
alluvial material with depth. The geochemical sampling program was designed to obtain soil and
groundwater samples from discrete intervals from both the oxidized and reduced zones. Discrete
groundwater samples were collected from wells that were screened to isolate zones ahove and
below the redox front. Analvtical results for redox parameters, including Eh, dissolved
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ferric/ferrous  iron, tmanganese, sulfate/sulfide, and uranium were consistent with fHeld
observations distinguishing the oxidizing and reducing zones. '

This study confirms that the primary mechanisms controlling the distribution of uranium
in groundwater in the quarty area are precipitation due to the presence of an oxidation-reduction
front and the sorption in the aquifer materials north of the slough. The distribution of dissolved
uranium in groundwater reflects an environment where the chemically reducing pertion of the
alluvial aquifer exerts an immediate effect on the distribution by rapidly causing wranium to
precipitate out of solution over a very short distance, The rapid change in uranium soil
concentrations at the oxidation/reduction contact supports the dramatic decrease in uranium
groundwater concentrations within a distance of less than 100 ft. Results from close-spaced soil
samples showed a relatively high concentration of uranium in the interval immediately below the
contact, decreasing to generally low concentrations with depth, all within the same material type.
~ This suggests rapid precipitation in response to a change in the groundwater oxidation state
across the oxidizing/reducing zone contact at this location, However, this does not preclude that-
some sorption of uranium occurs below the contact.

The attenuation mechanisms at work in the area north of the slough are reduction and
adsorption. The capacity of the reduction zone should not be limited. As long as reducing
conditions persist, dissolved uranium should precipitate out of solution. The capability of this
area to remain reducmg is fargely a function of the amount of organic material in the saturated
alluvium. Field observations have consistently shown abundant organic material in the reducing
zone of the alluvium. The attenuation mechanism that does have a limited capacity is sorption of
uranium onio the aquifer materials. As uranium is sorbed, sites on the aquifer material will be
used up until it has reached capacity. Since both of these mechanisms are at work and reduction
of uranium into insoluble forms is the predominant attenuation mechanism, the attenuation of
uranium in this area should be unlimited.

10.3 Groundwater Operable Unit Insitu Chemical Oxidation Testing

The Interim Record of Decision (IROD) for Remedial Action for the Groundwater
Operable Unit (GWOU} at the Chemical Plant Area of the Weldon Spring Site (Ref. 20) specifies
the use of insitu chemical oxidation {ICO} to treat groundwater contaminated with
trichloroethene (TCE} in the vicinity of the former raffinate pits. Bench-scale testing was
conducted in the spring of 2001 to evaluate the effectiveness of several different oxidants in
destroying TCE in groundwater samples collected from this area of the site. Tests by four
different subcontractors demonstrated that, under laboratory conditions, oxidation chemistry was
able to destroy TCE without significantly affecting the concentrations of other contaminants.

Following the successful bench-scale testing, technical specifications were prepared for
field implementation of a pilot-scale treatment system. One subcontract was awarded in
December 2001 to evaluate the effectiveness of YCO under actal field conditions and to assess
the feasibility of implementing ICO on a fuli-scale basis. The pilot-scale injection was
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performed in April and May 2002 at two specified locations within the area of TCE impact: one
location. with relatively high hydraulic conductivity (i.e., K = 10° cm/sec) and one location with
relatively Jow hydraulic conductivity (i.e, K = 107 cm/sec). These locations, which are
designated the “High K and “Low K” injection points, are shown in Figure 10-2 along with the
locations of monttoring wells in the TCE-tmpact area and their respective baseline TCE
concentrations.

Design, installation, and operation of the ICO pilot-scale system was performed by a
specialty subcontractor. Approximately 15,006 gallons of 0.1% sodium permanganate solution
were intreduced to the aquifer during the first injection. Groundwater sampling ten days after
the injection indicated that a second treatinent was necessary to achieve the 5-pg/l remediation
goal specified in the IROD (Ref. 20). Thus, a second injection, consisting of approximately
23,000 gallons of additienal permanganate solution, was performed.

Groundwater monitoring was conducted before, ‘during, and after the pilot-scale
treatment, as described in Groundwater Sampling Plan for In Situ Chemical Oxidation Pilot-
Scale Testing (Ref. 22). Preliminary monitoring results have demonstrated that perrnanganate is
able to destroy TCE up te 30 meters (100 feet) away from the injection points in both the High K
and Low K aress. Continued groundwater monitoring at locations within and beyond the
subcontractor’s immediate test area will be used to determine the extent to which ICO affects
any other physical or chemical characteristics of the aquifer. Monitoring results were compiled
in a completion report by the subcontractor during the summer of 2002. This report and
additionzl data collected by the project will be used to assess the technical feasibility of
implementing 1CO on a full-scale basis at the WSSRAP,
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11. LONG-TERM STEWARDSHIP

The project transferred stewardship responsibility for the Weldon Spring Site Remedial
Action Project from DOE-Qak Ridge Office to the DOE-Grand Junction Office (GJO) on
October 1, 2002, The GJO office is responsible for the Long-term Surveillance and Maintenance
(LTSM} Program at DOE facilities, providing long-term care for low-level radicactive material
disposal sites. _

During 2002, stewardship activities primarily focused on issuing the draft Lome-Term
Stewardship Plan for the Weldon Spring, Missouri, Site and obtaining input from the public and
regulators. The following timeline highlights the long-term stewardship events during 2002 and
first quarter 2003,

Stewardship Timeline

June 27, 2002 Conducted an educational Workshop on Long-Term Stewardship for the
Weldon Spring Site.

August 9, 2002 Issued the first draft for the Long-Term Stewardship Plan for the Weldon

Spring, Missouri, Site,
Aungust 28, 2002 Workshop to discuss the Long-Term Stewardship Plan.

Seplember 10, 2002 Comments due on draft Long-Term Stewardship Plan
for the Weldon Spring Site.

October 10, 2002 Responses te comments posted on Intemet at

www. g10.doe.gov/programs/ltsm/maps/mo-i.him and mailed to requesters

October 23, 2002 Focus Area Work Session: Communication and Public Participation

December 5,2002  Focus Area Work Session: Land Use and Institutional Controls
and Homeland Security -

January 30, 2003 New resources available on the Weldon Spring LTSM Program website:

» Availability of On-line viewing of all site documents listed it the Weldon Spring
Long-Term Stewardship Plan and key documents contained in the completed
Adminisirative Records

* Availability of On-line viewing of histotical water-quality and water-level data for
existing wells

February 5, 2003 Focus Area Work Session: Monitoring and Maintenance
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The June educational workshop prepared participants to review and comment on the
upcoming first draft of the Long-Term Stewardship Plan for the Weldon Spring, Missouri, Site
(hereafter known as The Stewardship Plan). The workshop described typical long-term
stewardship activities, the U.S. Department of Energy Grand Junction Office Long-Tenn
Surveillance and Maintenance Program, and upcoming long-term stewardship planning activities
pertaining to the Weldon Spring Site.

The first draft of The Stewardship Plan was issued to the regulators and the public on
August 9, 2002, for a one month review and comment period. Dunng this period, a second.
public workshop was held to answer questions and provide clarification conceming the
Stewardship Plan. Responses to comments on the Stewardship Plan, were posted on the Internet

at www.gjo.doe.gov/programs/itsm/maps/mo-i.htm and also mailed tc requesters on October 10,
2002,

~ The three focus Area Work Sedsions were conducted between. October 2062 and
February 2003. The major issues for each session were tdentified from the comments received
on the draft Stewardship Plan. The goals for focusing on these issues were to promote general
understanding of concerns and 1o facilitate comnmunication between the DOE and the public on
common themes. :

The first sessicn focused on communication and public participation which identified five
major issues: Weldon Spring stewardship organizations’ roles and responsibilities; approval of
changes to the Stewardship Plan; communication approaches to maintain awareness of site
issues; emergency notifications and coordination for contingency planning; and public comments
on process and considerations for the next work session. The second session focused on land
use, institutional controls. and homeland security. The four major issues identified included:
assess risks from residual contamination; define the institutional control areas and requirements
and the institutional conirol process and unplementation; stewardship activities for institutional
controls; and site security. Monitoring and maintenance was the focus of the third session,
which involved discussion of two major issues: monitoring/operations and annual site
inspections/maintenance. There was also a demonstration of the on-line document retrieval and
geographic information systems. Swummaries of these focus sessions can be found on the
www.pjo.doc. gov web-site.

The next draft of the The Stewardship Plan is expected to be issued during May 2003,
This plan will reflect changes based upon written comments received on the first draft, input
during the focus sessions, and any new information that has become available since the last draft.
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232.1A, Occurrence Reporting and Processing of Operations Information
231.1, Emvironmental, Safety, and Health Reporting

5400.1, General Environmental Protection Program _

5400.5, Radiation Protection of the Public and the Environment

414.1A, Quality Assurance

REGULATIONS

[0 CFR 835, Occupational Radiation Protection

29 CFR 1926.59, Hazard Compninication

40 CFR 61, Subpart H, National Emission Standards for Hazardous Air Pollutants

40 CFR 141, Nationa! Primary, Drinking Water Regulations S

40 CFR 264, Subpart F, Standardy for Owriers and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities

10 CSR 20-7.031, Water Quality Standards

10 CSR 25-7, Hazardows Waste Management {emmission - Rules Applicabie to
Cheners/Operators of Hazardous Waste Facilities _

10 CSR 60-4, Public Drinking Water Program — Contaminanit Levels and Monitoring

10 CSR 80-3, Solid Waste Management — Sammry Landf 1!

PRDCEBURES

ES&H 1.1.7, Environmental Data Review and Above Normaf Reporting
ES&H 9.1.2, Surface Water Management
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