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40 CFR Part 61 - Subpart H - The National Emission Standards for Emissions of Radionuclides
Other than Radon From Department of Energy Facilities

This Weldon Spring Site Environmental Report for Calendar Year 1995 fulfills the requirement
for an annual report as specified in 40 CFR 61.94. This statement applies only to the National
Emission Standards for Hazardous Air Pollutants (NESHAPs) portion of the site environmental
report (Section 6). This clause states:

- "Each report shall be signed and dated by a corporate officer or public official in charge of the
facility and contain the following declaration immediately above the signature line: I certify
under penalty of law that I have personally examined and am familiar with the information

* submitted herein and based on my inquiry of those individuals immediately responsible for
obtaining the information, I believe that the submitted information is true, accurate and
complete. I am aware that there are significant penalties for submitting false information
including the possibility of fine and imp;isonment. See, 18 U.S.C. 1001."

M/

%Keph% H. McCracken, PI'O_]eCt Manager
- \

eldon Spring Site Remedial Action Project

DOE/OR/21548-592, Rev. A
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EXECUTIVE SUMMARY

This Weldon Spring Site Environmental Report for Calendar Year 1995 has been prepared
to provide information about the public safety and environmental protection programs conducted
by the Weldon Spring Site Remedial Action Project (WSSRAP). The Weldon Spring site is
located in southern St. Charles County, Missouri, approximately 48 km (30 mi) west of
St. Louis. The site consists of two main areas, the Weldon Spring Chemical Plant and raffinate
pits and the Weldon Spring Quarry. The chemical plant, raffinate pits; and quarry are located
on Missouri State Route 94, southwest of U.S. Route 40/61.

The objectives of the Site Environmental Report are to present a summary of data from
the environmental monitoring program, to characterize trends and environmental conditions at
the site, and to confirm compliance with environmental 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 includes monitoring data from routine radiological and nonradiological
sampling activities. These data include estimates of dose to the public from the Weldon Spring
site, estimates of effluent releases, and trends in groundwater contaminant levels. Additionally,
applicable compliance requirements, quality assurance programs, and special studies conducted
in 1995 to suppért environmental protection programs are discussed.

Dose estimates presented in this report are based on hypothetical exposure scenarios for
public use of areas near the site. In addition, release estimates have been calculated on the basis
of 1995 National Pollutant Discharge Elimination System (NPDES) and air monitoring data. '
Effluent discharges from the site under routine NPDES and National Emission Standards for
Hazardous Air Pollutants (NESHAPs) monitoring were below permitted levels.

MONITORING OVERVIEW

WSSRAP environmental management programs are designed to ensure that releases from
the site are at levels demonstrably and consistently "as low as reasonably achievable" (ALARA).
The ALARA principle drives the work activities related to site remediation and contaminant
cleanup programs under U.S. Environmental Protection Agency (EPA) enforcement of the .
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).

m:\users\joanne\document\aser95\execsum 1
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" Eftluent and environmental monitoring 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 apphcable State and Federal
perm1ts and regulations. ‘

REGULATORY COMPLIANCE

The Weldon Spring site is listed on the National Priorities List (NPL) and is governéd
. by the CERCLA. Under the CERCLA, the WSSRAP is subject to meeting or exceeding
applicable or relevant and appropriate requirements of Federal, State, and local laws. Primary
regulations - include the Resource Conservation and Recovery Act (RCRA), Clean Warer Act
(CWA), Clean Air Act (CAA), Toxic Substances Control Act (TSCA), the National Historic
.Preservation Act (NHPA) and, because the U.S. De’partment of Energy (DOE) is the lead agency
for the site, the incorporation of the National Environmental Policy Act (NEPA) values into
CERCLA documents as outlined in the Secretarial Policy statement on NEPA. A

~ Notable compliance activities included the final work plan and the sampling plan for the
* - groundwater Operable unit, which were submitted to DOE-HQ during 1995.

‘The Missouri Department of Natural Resources-Division of Geology and Land Survey
(MDNR-DGLS) issued a Notice of Violation (NOV) to the Weldon Spring Site Remedial Action
Project (WSSRAP) in November 1995 for temporary monitoring wells, which were left in the
ground more than 30 days. Those wells have been removed and the issue resolved. The site
submitted a proposed site treatment plan to the Missouri Department of Natural Resources
(MDNR) in March 1995. One hundred and fifty-two polychlorinated biphenyl (PCB) ‘capacitors
were successfully decontaminated and shipped off site to Rollins Environmental in Deer Park,
Texas on July 27, 1995. An NPDES permit violation occured when a quarterly sample,
analyzed for biochemical oxygen demand (BOD) from the sanitary wastewater treatment plant,
collected October 19, 1995, exceeded its permit limit. The cause of the violation was found to
be cross contamination of the sainple from contaminated sampling equipment.

MONITORING SUMMARY

Environmental monitoring data showed that dose estimates were below the U. S.
Department of Energy guideline of 100 mrem (1 mSv) annual total effective dose equivalent for
o
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all exposure pathways. NESHARs air monitoring results for radioactive air particulates showed

that dose estimates were all well below the NESHAPs standard of 10 mrem (0.1 mSv) per year. -

The 1995 radioactive airborne pamculate release estimate was 4.3E-5 Ci (1.6E-6 Bq) and was

assumed to be comprised (on an actxvnty basis) chleﬂy of Th-230. This corresponds to a mass

release of 0.014 kg. ,

Release estimates (which" include storm water -and water from the treatment plants)
decreased from the 1994 release estxmate of 0.071 Ci (2.6E-9 Bq) to 0.027 Ci (1.0E-9 Bq) in
1995. Effluent releases were below permitted limits. Data from groundwater and surface water
monitoring indicated no measurable impact on drinking water sources from Weldon Spring site
contaminants. .

Dose Estimates

In 1995, the maximum total effective dose equivalent to a hypothetical individual who
frequented the Weldon Spring Training Area was 0.041 mrem (0.0004'1 mSv). This scenario
assumed an individual walking near the chemical plant perimeter 10 hours/year. The maximum
total effective dose equivalent to ta hypothetical individual at the boundary of the quarry was
0.12 mrem (0.0012 mSv). This scenario assumed an individual walking along the southeastern
perimeter of the quarry 5 hours/year. The total effective dose equivalent to the maximally
exposed .individual at the vicinity'{property from consumption of fish tissue and inhalation of
radioactive air particulates was ,9.0079 mrem (7.9E-5 mSv). This scenario assumed an
individual fishing at the slough and eating 6.5 grams of fish per day. This estimate is below the
U.S. Department of Energy (DOE) guideline of 100 mrem (1 mSv) annual total effective dose
equivalent for all exposure pathways. By comparison, the annual total effective dose equivalent
in the United States due to naturally occurring sources of radloactmty is approx1mately
300 mrem (3 mSv). :

The collective population dose equivalent for populations assumed to frequent the Busch
Memorial Conservation Area was 0.043 person-rem (0.00043 person-Sv). The Busch
Conservation Area estimate was based on an affected population of 160,000 persons assumed
to have potential for exposure through ingestion of fish, water, and sediments.

1

|
m:\users\joanne\document\aser35\execsum 3




062598

Air Monitoring

~During 1995, airborne releases from the Weldon Spring Chemical Plant (WSCP) area
included radioactive particulates as measured by low volume gross alpha samplers and Rn-222
gas and progeny. Airborne releases from the Weldon Spring Quarry included both radioactive
air particulates measured by low volume samplers and Rn-220 gas and progeny. Statistical
analysis of air particulate data indicates that the concentrations at one WSCP perimeter
monitoring location, and three quarry locations were greater than those recorded at the
designated background location. Among the monitoring stations that exceeded background
levels, none showed 1995 . annual concentrations greater than the comparative 1994 annual
concentrations. '

The estimated off-site Rn-222 release was 15 Ci (5.6E-11 Bq) and the estimated off-site
Rn-220 release was 3.3 Ci (1.2E-11 Bq). Statistical analysis of integrated radon data indicates
that the concentrations at three stations at the raffinate pits and one station at the quarry were
greater than background levels. Among the monitoring stations that were statistically greater
than background measurements, none 'mdicated 1995 annual concentrations greater than the
comparative 1994 annual concentrations. ‘

The results of NESHAPs monitoring for radioactive particulates indicated that all doses
to the public at critical receptor locations were less than 1.0 mrem (0.01 mSv) per year. This
- dose is below the NESHAPs standard of 10 mrem (0.1 mSv) per year. Critical receptor
locations upon which this dose was estimated included the Missouri Highway Maintenance
Facility, Francis Howell High School, the WSSRAP administration building, the nearest quarry
residence, and the Department of the Army Weldon Spring Training Area (Figures 5-1 through
5-3). Statistical analysis of NESHAPs momtormg results indicated that all stations were
indistinguishable from background.

During peribds of asbestos abatement work, airborne asbestos was monitored as a part
of the nonradiological air monitoring program. Results indicated 303 of the 339 samples were
above the detection limits. However, of those samples that measured above detection limits, low
concentrations indicated that asbestos fibers were effectively contained during abatement
operatlons ’ ‘

m:\users\joanne\document\aser95\execsum 4



NPDES Mounitoring

In 1995, surface water runoff at the Weldon Spﬁng Chemical Plant transported uranium '

from the site through six major discharge routes identified in Section 7 of -this report.
Radionuclide release estimates were calculated on the basis of the activity of uranium. The
estimate of uranium released to water was 0.013 Ci (48.13E7 Bq) (19.1 kg) for U-234, 0.00i Ci
(2.25E7 Bq) (0.9 kg) for U-235, and 0.013 Ci (47.65E7 Bq) (18.9 kg) for U-238.

Annual average uranium concentrations decreased at storm water Outfalls NP-0002,
NP-0003 and NP-0005. Decreases at all three outfalls are attributed to precipitation patterns that
had widely spread light rains and few heavy rains. The decrease at Outfall NP-0003 may also
be partially attributable to management of Ash Pond and the installation of a sedimentation basin

upstream of NP-0003. The average concentration decreased very slightiy at the site water

treatment plant and is attributable to normal plant operational variations.

The annual average concentration increased at storm water Outfall NP-0010. The
increase is attributable to the clearing of the North Dump area for the construction material

staging area (CMSA). The annual average also increased slightly at the quarry water treatment ,'

plant. This slight increase is attributable to normal plant operational variations.

"The Missouri River was monitored during 1995 in Support of site and quarry water

treatment plant 'operations. Sediment samples were taken from the river both up and

downstream of the treatment plant discharges and analyzed for uranium. The sample results
indicate that the treatment plant discharges have caused no increase in uranium concentrations
in river sediment. '

Surface Water

Surface water monitoring in 1995 indicated that contaminant concentrations were within
historic ranges. ' ' '

Groundwater

The groundwater monitoring program included-extensive monitoring for radiological and

chemical compounds. Radiological results for the St. Charles County well field remained within

m:\users\joanne\document\aserS5\execsumv 5

062596




0625986

background levels. No detectable concentrations of the six nitroaromatic compounds of concern
were found in groundwater monitoring wells south of the Femme Osage Slough, including the
well field, Wthh is near the quarry

, Environmental groundwater monitoring indicates that contamination is still present in the
bedrock of the quarry rim and in.the alluvial materials and bedrock north of the Femme Osage
Slough. Some sample locations nearest the quarry show decreases in nitroaromatic compounds
and radiological parameters. This is likely due to source (quarry bulk waste) removal.

The St. Charles County well field was inundated by the Missouri River from May to
September; therefore, several monitoring wells were not sampled during the second quarter of
1995. No contaminant impact on the well field was detected in post-flood well field
groundwater samples.

At the chemical plant, uranium, sulfate, nitrate, and nitroaromatic compounds in
groundwater and springs remained near historic ranges. High concentrations of uranium
typically occur in groundwater wells near Raffinate Pit 4 and at the southeast corner of the
‘chemical plant. Contaminant transport continued to be primarily confmed to the upper
weathered zone of the bedrock aquifer at the plant; however, contaminant concentrations in at
least one unweathered zone location south and west of the raffinate pits continued to increase
during 1995. -

Biological

The results of biological monitoring of fish from Busch Lake 36 showed uranium
concentrations ranging from 0.002 pCi/g to 0.032 pCi/g (7.4 x 10~ Bg/g to 0.0012 Bg/g) in
edible portions.. The calculated dose from ingestion of fish was found to be less than 1 mrem/yr
(0.01 mSv/yr) and, therefore, does not pose a threat to human health.

Summarization of a 3-year aquatic study was completed during 1995 and avérage data’
are presented. It was concluded that aquatic invertebrate communities in areas that have been .
impacted by drainage from the site have not been adversely affected by contamination and that
the dose to native aquatic organisms is below the protective guideline (<1 rad/day) as
~established in DOE Order 5400.5.

m:\users\joanne\document\aserSS\execéum ' . 6
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. ABSTRACT

This Site’ Environmental Report for Calendar Year 1995 describes the environmental
monitoring programs at the Weldon Spring Site Remedial Action Project (WSSRAP). The
objectives of these programs are to assess actual or potential exposure to contaminant effluents
from the project area by providing public use scenarios and dose estimates, to demonstrate
compliance with Federal and State permitted levels and regulations, and to summarize trends
and/or changes in contaminant concentrations identified through environmental monitoring.

In 1995, the maximum effective dose equivalent to a hypothetical individual who
frequented the Weldon Spring Training Area was 0.041 mrem (0.00041 mSv). The maximum
effective dose equivalent to a hypothetical individual at the boundary of the Weldon Spring
Quarry was 0.12 mrem (0.0012 mSv). The maximum effective dose equivalent to a hypothetical
- individual who frequents the Weldon Spring Vicinity Properties was 0.0079 mrem

(0.000079 mSv). These estimates are below the U.S. Department of Energy requirement of
100 mrem (1 mSv) annual total effective dose equivalent for all exposure pathways.

The collective population dose equivalent for the population assumed to frequent the
Busch Memorial Conservation Area (160,000 individuals) was 0.043 person-rem
(0.00043 person-Sv). Results from radiological air monitoring for the National Emission
Standards for Hazardous Air Pollutants (NESHAPs) program indicated that all estimated total
effective dose equivalents were less than | mrem 0.0l mSv), which is below the
U.S. Environmental Protection Agency (EPA) standard of 10 mrem per year. ’

Comprehensive monitoring indicated that emissions of radiblogical compdunds in airborne
and surface water discharges from the Weldon Spring site consisted primarily of radon gas and
natural uranium and were estimated to be 18.3 Ci (6.8E11 Bq) and 0.027 Ci (1.0E9 Bq),
respectively, for a total of 39,000 g (39 kg). There was no measurable impact to any drinking
water source. ‘ o ' '

~ Various State and Federal permit levels are monitored under these National Pollutant
Discharge Elimination System (NPDES) permits. Permit levels were maintained during 1995
- except for four occasions when the administration building sewage treatment plant exceeded the
permitted limits for biochemical oxygen demand (BOD) and total suspended solids (TSS) during
February and one occasion in October when fecal coliform limits were exceeded.

DOE/OR/21548-592, Rev. 0 - ii
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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 'Environrﬁental Management. This
Site E_nviromriental Report.for Calendar Year 1995 summarizes the environmental monitoring
results obtained in 1995 and presenfs the status of Federal and State compliance activities.

DOE requireménts for environmental monitoring and protection -of the public, the
mandate for this document, are designated in DOE Order 5400.1, General Environmental
Protection Program, DOE Order 5400.5, Radiation Protection, and the implementation guide
for DOE Order 5400.5: Environmental Regulatory Guide for Radiological Effluent Monitorin g
and Environmental Surveillance (Ref. 1). |

‘In 1995, 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 applicable regulatory requirements. The monitoring program at the WSSRAP
has been designed to protect the public and to evaluate the effects on the environment, if any,
from remediation activities. : ’

The purposes of the Site Environmental Report for Calendar Year 1 995 include:

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

e Presenting summary data and interpretations for the 1995 environmental monitoring
program. ‘ '

e ‘Providing information regarding ongoing remedial actions.

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

DOE/OR/21548-592, Rev. 0 ' 1
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* Providing dose estimates for radiological compo'unds as appropriate for the WSSRAP.

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

1.1  Site Description

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

The Weldon Spring Chemical Plant is a 67.2 ha (166 acres) area which operated as the
Weldon Spring Uranium Feed Materials Plant (WSUFMP) until 1966. Buildings were
contaminated with asbestos, hazardous chemical substances, uranium, and thorium. (Building
dismantlement was completed in 1994.) Radiological and chemical (polychlorinated biphenyls
[PCBs], nitroaromatic compounds, metals and inorganic ions) contaminants can also be found
in the soil in several areas around the site. The raffinate pits are located on the chemical plant
site and include four settling basins that cover approximately 10.5 ha (26 acres) (Figure 1-2).
These pits. are Aradiologically contaminated with uranium and thorium residues and chemical
contaminants including nitrate, fluoride, PCBs, and various heavy metals.

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

DOE/OR/21548-592, Rev. 0 ' ) 2
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1.2 Site History

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

Through a Memorandum of Understanding between the Secretary of the Army and the
General Manager of the Atomic Energy Commission (AEC), 83 ha (205 acres) of the former
ordnance works property was transferred in May 1955 to the AEC for construction of the
WSUFMP, now referred to as the Weldon Spring Chemical Plant. Considerable explosives
~ decontamination was perférmed by the Atlas Powder Company and the Army prior to WSUFMP
construction.  From 1958 until 1966, the WSUFMP converted processed uranium ore
concentrates to pure.uranium trioxide, intermediate compounds, and uranium metal. A small
~ amount of thorium was also processed. Wastes generated during these 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 buming wastes from the manufacture of TNT and DNT and disposal
of TNT-contaminated rubble during the operation of the ordnance works. Prior to 1942, the
quarry was mined for limestone aggregate used in the construction of the ordnance works. The

AEC used the quarry from 1963 to 1969 as a disposal area for uranium residues and a small
" amount of thorium residue. Material disposed of in the quarry during this time consisted of
building rubble and soils from the demolition of a uranium ore processing facility in St. Louis.
These materials were contaminated with uranium and radium. Other radioactive materials in the
quarry include drummed wastes, uncontained wastes, and contaminated process equipment.

The WSUFMP was shut down in 1966, and in 1967 the AEC returned the facility to the
Army' for use as a defoliant production plant to be known as the Weldon Spring Chemical Plant. ’
The Army started. femoving equipment and decontaminating several buildings in 1968..
However, the defoliant project was canceled in 1969 before any process equipment was installed.

‘DOE/OR/21548-592, Rev. 0 ° , 6
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— ] , : :
The Army retained responsibility for the land and facilities of the chemical plant, but the 20.6 ha

(51 acre) tract encompassing the Weldon Spring raffinate pits was transferred back to the AEC.

The Weldon Spring site was placed in caretaker status from 1981 through 1985, when
custody was transferred from thé Army to the Department of Energy. In 1985, the DOE
proposed designating control and decontamination of the chemical plant, raffinate pits, and
quarry as a major project. A Project Management Contractor (PMC) for the Weldon Spring Site
Remedial Action Project was selectfed in February 1986. In July 1986, a DOE project office

- was ‘established on site, and the PMC, MK-Ferguson and Jacobs Engineering Group, Inc.,
assumed control of the site on Octoper 1, 1986. The qUa'rry was placed on the Environmental
Protection Agency’s National Priorities List (NPL) in July 1987. The DOE redesignated the site
as-a Major System Acquisition in May 1988. The chemical plant and raffinate pits were added
to the NPL in March 1989, .

A more detailed presentatiori of the production, ownership, and waste history of the
Weldon Spring site is available in thp Remedial Investigarion for Quarry Bulk Wastes (Ref. 2)

and the Remedial Investigation for the Chemical Plant Area of the Weldon Spring Site (Ref. 3).

1.3  Geology and Hydrogéology ;

The Weldon Spring site is situated near the boundary between the Central Lowland and
- the Ozark Plateau physiographic provinces. This boundary nearly comci_des with the southern
edge of Pleistocene glaciation that covered the northern half of Missouri over 10,000 years ago
(Ref. 4). " ‘ |
. | ‘

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

There are three bedrock aquifers underlying St. Charles County. The shallow aquifer
~ consists of Mississippian Limestones and the middle aquifer consists of the Ordovician
Kimmswick Limestone. The deep aquifer includes formations from the top of the Ordovician

DOE/OR/21548-592, Rev. 0 _ : 7
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St. Peter Sandstone to the base of the Cambrian- Potosi Dolomite. AlluVial aquifers of
Quaternery age are present near the Missouri and Mississippi Rivers.

~ The Weldon Spring Quarry is located in low limestone hills near the western bank of the
Missouri River. The mid-Ordovician bedrock of the quarry area is in descending order, the
Kimmswick Limestone, Decorah Formation, and Plattin Limestone. These formations are
predominantly limestone and dolomite. Near the quarry, the carbonate rocks dip to the northeast
at a gradient of 11 m/km to 15 m/km (58 ft/mi to 79 ft/mi) (Ref. 4). Massive quatery 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 area is located on the Missouri-Mississippi River
- surface drainage divide (Figure 1-4). There were seven surface water bodies at the chemical
plant area: four raffinate pits, Ash Pond, Frog Pond, and the MSA Pond. Ash Pond was
drained and capped in late 1994 and the Frog Pond embankment was breached in 1995 and is
nearly empty. Elevations on the site range from approximately 185.4 m (608 ft) above mean
sea level (msl) near the northern edge of the site to 205 m (673 ft) above msl near the southern
edge. The topography of the site is gently unduléting 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 physiographic province
(Ref. 4). '

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

In the surroundmg areas, man-made lakes in the August A. Busch Memorial ,
Conservatlon Area are used for pubhc fishing and boatmg No swimming is allowed in the
conservation area, although some may occur.- No surface water is used for irrigation or as a
_ public drinking water supply. The northern and western portions of the site, including Frog
Pond and Ash Pond areas, drain to tributaries for Busch Lakes and Schote Creek, which in turn
enter Dardenne Creek, which ultimately drains to ‘the Mississippi River.

DOE/OR/21548-592, Rev. 0 8
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During 1995, two sedimentation basins were constructed to minimize the discharge of
sediment from the site as remediation efforts intensify. One basin is downstream of Ash Pond
and col_lects Ash Pond runoff water as well as all waters that discharge at Outfall NP-0003. The
second basin collects water from the northeast section of the site and discharges to Outfall
NP-0002." These drainages, Burgermeister Sprmg, and Lakes 34, 35, and 36 are contaminated
as a result of previous plant operanons

. The Weldon Spring Quarry is situated on a bluff of the Missouri River -valley about
1.6 km (1 mi) northwest of the Missouri River at approximately River Mile 49 (Figure 1-3).
No direct surface water ruhoff enters or exits the quarry due to the topography of the area. A
0.07 ha (0.2 acre) pond within the quarry proper acts as a sump that accumulates both direct
rainfall within the quarry and the groundwater. Past dewatering activities in the quarry
suggested that the sump interacts directly with the local groundwater. Bulk waste removal,
which included removal of some sedunent from the sump area, was completed at the quarry
during 1995. The surface area of the sump remains at 0.07 ha (0.2 acres). The quarry pond
is not used for any operational or public water supply and is maintained by the DOE within an
access controlled and restricted area. 4‘ '

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

1.5  Ecology

_ The Weldon Spring site is surrounded primarily by State Conservation Areas that include
the 2,828 ha (6,988 acres) Busch Conservation Area to the north, the 2,977 ha (7,356 acres)
~ 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 acres) (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. Seventeen
percent of the area is open fields that are leased to sharecroppers for agricultural production..
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In these areas, a percentage of the crop is left for wrldllfe use. The main agncultural products
are corn, soybeans, milo, wmter1 wheat ‘and legumes (Ref 6). The Busch and Weldon Spring
Conservation Areas are open year-round and the number of annual visits to both areas totals

about 1,200,000 (Appendix A). l l
i

( l

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

portion of the chemical plant area (22 ha [54 acres]) is relatively natural and contams forest

-habltat typically found in the upland areas of eastern Mlssoun

The ,quarry is surrounded( by the Weldon Spring Conservation -Area,.which consists

primarily of forest with some old_‘, field habitat. Prior to bulk waste removal, the quarry floor
consisted of old-field habitat containing a variety of grasses, herbs, and scattered wooded areas.
Since bulk waste removal began this habitat has been disturbed. The rim and upper portions of

the quarry still consist pnmanly of slope and upland forest mcludmg cottonwood, sycamore, and

oak (Ref. 5). H
|
1.6  Climate f -
The climate in the Weldon Spring area is continental with warm to hot summers and
moderately cold winters. Altemating warm/cold, wet/dry air masses converging and passing
through the area cause frequent chainges in the weather. Although winters are generally cold and
summers hot, prolonged periods 'iof 'tvery cold or very warm to hot weather are unusual.
Occasional mild periods with tempera;tures'above freezing occur almost every winter and cool-
- weather interrupts periods of heat and humidity in the summer (Ref. 7).

3 v
|

Long-term meteorological records (smce 1870) for the St. Loms area were exammed to
obtain information relevant to thet Weldon Spring site. The average annual temperature is
12.8° C (55.1° F). . The average dally maximum and minimum temperatures are 19° C
(66.2° F) and 6.5° C (43.8° F), re'spéctively Maximum temperatures above 32.2° C (90° F)
occur 35-40 days per year. Minimum daily temperatures below 0° C (32° F) occur about
111 days of the year.- Temperatures below -18° C (0° F) are infrequent, occurring only 2-3
‘ days per year. Mean annual precrprtatton in the area is approxrmately 94.0 cm (37.0 in.).

DOE/OR/21548:592, Rev. 0 I 11
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ijd‘data recorded at St. Louis for the period 1941 to 1970 indicate that prevailing
winds are from the south during summer and fall, and from the northwest and west-northwest
during winter and early spring. The average annual wind speed is about 4.3 m/s (9.5 mph) from
the south.

The meteorological station located at the chemical plant provides data to support site

- environmental monitoring programs. The station provides data on wind speed, wind direction,

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

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

transport and diffusion_chéracteristics, which help determine possible impacts of airborne
releases. In addition, precipitation data are used to correlate water level fluctuations and

* contaminant concentrations in surface water and groundwater wells. '

On-site meteorological data recovery exceeded 99% in 1995. The quality of all data was
assured by a qualified off-site meteorologist. Averages and totals are presented in Table 1-1.
An annual wind rose is presented as Figure 1-5.

1.7 Land Use and Demography

The population of St. Charles County in 1990 was 212,907; 20% of the population lives
in the city of St. Charles, approximately 22.4 km (14 mi) northeast of the Weldon Spring site.
The population in St. Charles increased by 48% from 1980 to 1990. The two communities
 closest to the site are Weldon Spring and Weldon Spring Heights, about 3.2 km (2 mi) to the
northeast. The combined population . of these two communities in 1990 was 1,131 (see
Appendix A). No private residences exist between Weldon Spring Heights and the site. Urban
areas occupy about 6% of county land, and nonurban areas occupy 90%; the remaining 4% is
dedicated to transportation and water uses.

Francis Howell High School and the Missouri Highway and Transportation Department
are both within 1 km (0.6 mi) of the site (Figure 1-4). Francis Howell High School is about

_ DOE/OR/21548-592, Rev. 0 , : 12



WELDON SPRING SITE ENVIRONMENTAL I‘F\’EP‘ORT FOR CALENDAR YEAR 1995

{
t
{

.
1

6/24/96
‘l - ) 5 .
TABLE 1-1 Monthly Meteoi'[ok'?gical Monitoring Results for 1995
| ' .
. l AVERAGE AVERAGE
_ AVERAGE BAROMETRIC WIND PREDOMINANT
_ TOTAL | TEMP PRESSURE SPEED WIND
MONTH | PRECIP (IN.) | (DEGREES C) | (MILLIBARS) (M/SEC) - DIRECTION
| {
January 1.27 | -0.8 992 3.04 N
- :
February 1.76 | 1l7 994 3.35 NW
: T _
March 3.84 8.8 994 3.26 WNW
e ]
April 3.54 12.8 988 . 3.35 SSW
| }
May 10.14 \ 16.8 989 2.59 SE
\ I :
June 1.97 |26 990 2.06 SSW
. |
July 3.06 125.6 990 2.28 SSW
August 6.00 - 26,7 991 179 SSW
September 1.34 i1 994 2.28 's.
October 2.80 14.8 990 3.31 SSW -
t :
November 0.88 ‘5.2 993 3.7 s
December 2.66 xoe - 996 2.99 NW
Annual 39.26 12 7 992 2.83 SSW (11.7%)
Average/ ' o
Total |

1 km (0.6 mi) northeast of the éite} along Missouri State Route 94. The school employs

approximately 200 faculty and staff and about 2,427 students attend school there (Appendix A).
Students and staff generally spend about 7 hours to 8 hours per day at the school. The buildings

are also used for other activities, such as athletic events and school meetings. The Missouri

Highway and Transportation Department located adjacent to the north side of the chemical

plant, employs nine full-time employees (Appendix A).  About 300 ha (741 acres) of land east
~ and southeast of the high school is owned by the University of Missouri. The northern third of '
this land is being developed into a hlgh technology research park. The conservation areas,
operated by the Missouri Department of Conservation, employ 16 full-time employees.
supplemented by 10 to 20 workers during the summer months (Appendix. A).
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2 ENVIRONMENTAL PROTECTION/RESTORATION PROGRAM OVERVIEW

2.1  Project Purpose ' ‘

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

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

¥

2.2  Project Manageinent

. In order to mahage the WSSRAP under the CERCLA, the proposed strategy for remedial
activities at the Weldon Spring site is'organized into the following four separate operable units:
Weldon Spring Quarry Bulk Waste, Weldon Spring Chemical Plant, Groundwater, and Quarry
Residuals. The Weldon Spring Qliax_'ry Bulk Waste Operable Unit includes all wastes deposited
in the quarry and their removal. The Weldon Spring Chemical Plant Operable Unit includes the

buildings, soils, raffinate pits, quarry bulk wastes that have been relocated to the temporary -

storage area (TSA), and surface waters within the chemical plant” boundary and vicinity
properties. The Groundwater 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), surrounding areas, surface waters, and groundwaters.
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2.3 Environmental Monitoring Program Overview .

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

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

/

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

~ of radiological and chemical exposures and to assess the potential effects to the general public
' and the environment. |

The WSSRAP environmental monitoring program involves sampling various media for
‘radiological constituents, primarily U-234, U-238, Ra-226, Ra-228, Th-230, and Th-232." These
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radionuclides are the primary radiological contaminants of concern at the Weldon Spring site.
Radiological monitoring is conducted routinely at perimeter locations and at off-site locations
near the chemical plant and quarry for air particulates, ambient gamma radiation, and radon.
~ Radiological monitoring is also. conducted on NPDES discharges, streams, lakes, ponds,

groundwater and sprmgs

|
.?a
Chemlcal monitoring is pnmz'mly conducted at the chemical plant and quarry areas, but’
also includes monitoring at off-site locations to confirm that no releases have occurred. The
nonradiological compounds included m‘ the routine 1995 monitoring program are metals,
inorganic ions (nitrate and sulfate),' -and nitroaromatic compounds Other non-radiological
parameters monitored as part of the envuonmental monitoring program include asbestos at site
perimeter air monitoring locations and geochemical parameters such as calcium, manganese, and
sodium at selected groundwater locapons. The geochemical data are used in characterization
and contaminant flow transport smdiés. |
oy
2.4 Project Accomplishments in i1995
Several activities were comple\ted in 1995 under the overall plan for remediation of the
site.  All four operable units are currently active, and major accomplishments for all units are
detailed below. i

2.4.1 Weldon Spring Chemical Plant Operable Unit

A significant event for 1995 was the completion of the final building dismantlement work
package. This was a major project milestone. Design work for foundations, underground
sewers and utilities, and contaminated s;oil removal has been completed; however, due to funding
limitations, removal operations are scheduled to begin in 1996.

24.1.1 Site Water Treétment Plant. Ongoing discharges of treated water into
the Missouri River have _cons'istently been below the effluent standards set forth in the conditions
of the chemical plant’s NPDES permit. During 1995, 124,905,000 liters (33 mil,lio_n'gallons)
~ of contaminated water were treated and discharged. Construction of the site water treatment
plant Train 2 was completed in September 1995. Train 2 is designed to treat the nitrate
contaminated water in the raffinate pits. ‘ '
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WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1998 6/24/96

2.4.1.2 RCRA/TSCA Storage. The Resource Conservation and Recovery Act
(RCRA) and Toxic Substance Control Act (TSCA) storage facmty, Building 434, was upgraded
in June 1995 to support waste storage and other operation needs. Other activities iacluded repair
- of the roof on one of the flammable storage sheds, sampling of approximately 300 drums for
initial characterization for shipment to the DOE facility in Oak Ridge, Tennessee, compacting
approximately 400 drums of radiological trash/personal protective equipment (PPE), and
returning numerous laboratory samples to the original containers to ensure these samples will
not remain on site after the waste has been treated.

2.4.1.3 Disposal Cell. Activities included completion of the chemical stabilization/
solidification (CSS) test pads, clarifying a free liquid waiver from the EPA and the Missouri
Department of Natural Resources (MDNR) for placement of the CSS grout into the disposal cell
and developing an acceptance criteria for certain waste from the adjacent Weldon Spring
Ordnance Works. This CERCLA site is being cleaned up by' the Department of the Army. The
Design Review Board is currently reviewing the 100% design for the disposal cell. A waste
acceptance criteria document was finalized and transmitted to the Department of the Army. This
document specifies waste criteria that must be met by the Army in order to dispose of Ordnance
Work area wastes in the WSSRAP disposal cell. |

2.4.14 CSS Pilot Facility. CSS pilot testing was completed in 1995. Tests
relating to dredging, dewatering, and pumping of raffinate sludge; radon and other gas
emissions; and CSS grout mixing and product performance were conducted. Also, test pads
were constructed -to test grout from the CSS pilot facility for pumpability, set time versus
strength, radon and thoron flux, and trafficability. . '

2.4.1.5 South Dumb/Ash Pond Capping. This area received additional soil cover
to isolate existing contaminated areas from surface water and to prepare the area for temporary
" storage of building foundatlons debris and contaminated soil. :

2.4.1.6 Mixed Waste. The WSSRAP began treatment of mixed wastes under the
Federal Facility Compliance Agreement (FFCA) site treatment plan in February 1995. The plan
consists of eight treatability ‘groups, (1) aqueous liquids, (2) inorganic sl_udgeS/particulates,
(3) inorganic  debris/metal/batteries, (4) contaminated debris, (5) liquid mercury,
~ (6) reactives/oxidizers, (7) organic liquids, and (8) organic sludges. Full-scale treatment of each
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waste stream follows bench testing of the waste stream, development of a detailed procedure

outlining the treatment, and a briefmg with the Missouri Department of Natural Resources

representativés. The State is often briefed and a procedure implemented prior to bench testing.
o : A

6/24/96

v v {
The status of each group during 1995 is as follows:
o :
‘Aquedus liquids: Treatment of this treatability group began in February 1995.
Approximately 3,785 liters (1000 gé’;l) were treated through batch treatment in a precipitation

tank followed by further treatment through the site water treatment plant. Four drums of this’

group, remain to be treated during early 1996.
: Inorganic sludges/particulates: Bench testing of three waste groups was completed in
~ . 1995 and full-scale treatment will begin in 1996. '

Inorganic debris/metal/batteri@es: Preliminary conceptual designs for treatment of this
treatability group began in 1995. | '

4

Contaminated debris: Develoipin_ent of bench testing procedures begaxi in 1995. Bench

testing will be completed and full-scale treatment will begin in 1996.

Liquid mercury: Bench testirig and full-scale treatment of this treatability group were
completed in March 1995. , '

Reactives/Oxidizers: Bench tésting of this entire treatability group, which consisted of
several types of wastes, was completéld in 1995. Full-scale treatment will begin in 1996.

Organic liquids/sludges: Cémplosite sampling of approximately 300 drums was completed
in October 1995 and analyzed at the laboratory operated by the Oak Ridge, Tennessee, DOE

‘mixed waste incinerators. These drums will be prepared for shipment to the K-25 incinerator
in 1996. : o ‘ -
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2.4.2 Weldon Spring Quarry Bulk Wastes Operable Unit

2.4.2.1 Quarry Water Treatment Plant. Due to slow recharge.to the quarry
pond, the quarry water treatment plant (QWTP) must be shut down periodically. During 1995,
the QWTP treated and discharged approximately 41,635,000 liters (11. million gallons) of
treated water. All discharges from this plant were within the effluent standards set forth in the
conditions of the NPDES permit for the Weldon Spring Quarry.

A Missouri Department of Natural Resources (MDNR) inspection was conducted at the
quarry water treatment plant on August 23. A follow-up letter was received by the MDNR
indicating that the plant was in full compliance.

2.4.2.2 Bulk Wastes Removal. On September 27, 1995, bulk waste removal from
the quarry was substantially completed in accordance with the Record of Decision (ROD) for
Management of the Bulk Wastes at the Weldon Spring Quarry (Ref. 57).. Final washdown of the
quarry continued after the removal of bulk waste and was completed in the month of December.
To date, 88,312 m® (116,200 cu yd) of bulk waste have been removed from the quarry.

Activities at the TSA included off—loading waste and placement of engineered controlled
waste piles. Final placement of waste materials was completed in December.

Two nitroaromatic soil piles that were excavated from the quarry and are currently stored
at the TSA failed- the toxicity characteristic leaching'procedure (TCLP) level of 130 pg/l for
2,4-DNT and are considered Resource Conservation Recovery Act (RCRA) characteristic wastes
with the waste code D030. One pile contains approximately 3,822 m® (5,000 cu yd). The
second stockpile contains approximately 13,227 m’ (17,300 cu yd).

The analyses of the two nitroaromatic soil stockpiles are based on June 1995 boring
samples from the smaller stockpile and grab samples of soil as it was excavated in the quarry
and placed on the larger stockpile (one grab sample per 382 m’ [500 cu yd]). The two sets of
analyses' show the average 2,4-DNT TCLP result for the smaller and larger stockpiles are
1,144 pg/l and 1,191 Ag/l, respectively. '
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A field demonstration began in late 1995 to estabhsh a treatment method for these waste
piles. The field test will continue durmg 1996. ‘ -

i -
2.4.3 Weldon Spring Quarry Residuals Operable Unit
. : li N )

Characterization sampﬁngv for quarry residuals continued in 1995. Two addenda to the
Quarry Residuals Sampling Plan '(Ref. 11) were issued to cover soil sampling and radiological
scanning within the quarry proper, a.nd water sampling of the resurgent quarry pond. With a
few exceptions, soil sampling and scanning within the quarry proper has been completed. The
quarry recharge study, which is asselssmg the quality and equilibrium water level of the -quarry
pond, began in late 1995 and w1ll contmue into 1996. -

Flooding, access agreement délays and conflicts with remediation activities in VP-9 have
delayed some soil sampling activities, installation of some monitoring wells and plezometers
and the last phase of the in situ groundwater study Monitoring well installation was completed
at the end of 1995. The other actlvmes will be completed in the second quarter of’ 1996.

,l

l

All chamctenzatxon sampling for the Remedial Investigation and Baseline Risk Assessment

is scheduled to be completed by August 1996 The ﬁrst draft of the RI will be issued on
September 30, 1996. a 2

!
!

2.4.4 Groundwater Operable Unit

The final work plan (Ref. 66) and sampling plan (Ref. 67) for the groundwater operable
unit were submitted to DOE-HQ durmg 1995. The WSSRAP and the U.S. Department of the
Army worked together to jointly address the groundwater issues for the Weldon Spring chemical
. plant and the Weldon Spring Ordnence Works in these joint documents. The remedial
investigation was conducted in 1995 and included a joint sampling effort by the DOE and the
U.S. Army Corps of Engineers of all 'Wells in the chemical plant and ordnance works areas. As
part of the remeidal investigation seven new.monitoring wells were installed and sampled, three
angle borings were dnlled 15 sprmgs were sampled and ecolog1cal monitoring was conducted

|
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.2.5  Incident Reporting - Environmental Occurrences in 1995

In accordance with DOE Order 5400.1, Chapter II, 2.(b), ﬁeld organizations are required
to prepare annual summary repons on environmental occurrence activities and to report this
mformauon in the annual site environmental report.

In 1995, five off-normal occurrences and one unusual occurrence of an environmental
nature were reported under DOE Order, Occurrence Reporting and Processing of Operations
Information. . Table 2-1 lists these environmental occurrences for 1995 and the following
paragraphs provide short descriptions.

TABLE 2-1 Environmental Occurrences CY1995'

OCCURRENCE OCCURRENCE
REPORT NUMBER DATE SUBJECT OF OCCURRENCE
1995-0002(a) 01/18/95 Notification of planned remedial action activities
‘ . within the Weldon Spring Quarry boundaries.
1995-0007(a) 04/28/95 Approximately 75.7 liters (20 gal) of hydraulic fluid’
leaked from CAT 245 excavator during digging
operation at the inner quarry.,
1995-0012(b) 08/12/9% Transite pipe was broken during soil removal
activities.
1995-0024(a) 11/08/95 Notice of Violation on abandonment of in situ wells.
1995-0025(a) - ' 11/09/95 ' Notice of non-compliance of the wastewater
‘ ' treatment plant effluent limit.
1995-0026(a) 12/01/95 - {60.61 liters) 55 gallon'drum released partial
: contents inside Flammable Shed 3.
(a) | Off-normal occurrence.
(b) Unusual occurrence.

(c) See Section 3.2.2.1 for details.

Occurrence 1995-0002 involved WSSRAP requesting various State and Féderal Agencies
to review and provide comments on the applicability of the CERCLA Section 103 reporting’
requirements for planned remedial action activities currently underway at the Weldon.Spring
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Quarry. CERCLA contains provisions requiring notification to the government authorities
whenever a reportable quantity (RQ)‘of a hazardous substance is released. The Project’s

position had been that planned ‘rexﬁedial actions conducted in accordance with.-an approved .
Record of Decision are not reportable. However, based on recent guidance provided by DOE |
headquarters and Oak Ridge Operations General Council in collaboration with EPA Headqlian'ers :

General Council, the Project has det%:rm'med that planned activities entailing placement of bulk
waste within the Weldon Spring Quarry boundaries should be reported; therefore, the National
Response Center (NRC) was notified by telephone in accordance with the provisions of
40 CFR 302.8, Continuous Releases. Section 103(f)(2) of CERCLA provides relief from the

_ immediate reporting requirements of CERCLA Section 103(a) for release of  hazardous

substances that are continuous and stable in quantity and rate. A follow-up written nouﬁcatlon
was submxtted within 30 days, as requlred by 40 CFR 302.8.
!

Per discussions with EPA Region VI representatives, the Project Mémagement Contractor
(PMC) received guidance on the d;efmition of "immediate" release reporting. The EPA
emphasized that release reporting should not be delayed in order to determine hazardous
chemical concentrations in the releas|e "The PMC will minimize the time spent quantifying
chemical concentrations in any future| releases.

: e "o {

Occurrence 1995-0007 involved a leak from a CAT 245 excavator in the inner quarry.
Approximately 75.7 liters (20 gal) of bydraulic fluid leaked from the excavator. The fluid was
soaked up with absorbent booms and placed in‘a contain_er. ‘

i
1

Occurrence 1995-0012(b) is discussed in Section 3.2.2.1.
Occurrence 1995-0024 involved a subcontractor to the PMC constructing monitoring
wells in accordance .with stsoun State requirements as “temporary wells" per

10 CSR 23-4.010(8). These wells were not removed within the specified 30-day time frame as

required by the regulation, nor was a variance requested to extend the temporary status of the
wells as provided in 10 CSR 23.140, which resulted in a violation. In addition, these wells
should have been reconstructed or retrofitted and certified as monitoring wells according to
10 CSR 23-4.60. The Missouri Department of Natural Resources-Division of Geology and Land

Survey (MDNR-DGLS) issued a Notlce of Violation (NOV) to the Weldon Spring Remedial
- Action PrOJect (WSSRAP) in November 1995 for monitoring wells. The NOV was addressed

DOE/OR/21548-592, Rev. 0 i 23



WELDON SPRING SlTé ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1995 : 6/24/96

'by abandoning of the wells which were the subject of the violation and was completed on
November 16, 1995. Representatives from Engineering and ES&H conducted an assessment of
the entire groundwater monitoring program in December 1995. »

Occurrence 1995-_0025 involved a NPDES permit Violatjon. A quarterly sample for the
. wastewater treatment plant was collected October 19, 1995. Verified results were received
November 2, 1995; however, preliminary data were received October 25, 1995. Data revealed
that fecal coliform was out of compliance with the daily maximum limit (15,000 colonies per
100 ml - maximum limit 1,000 colonies per 100 ml). The incident was attributed to the use of
contaminated sampling device and therefore was not indicative of poor efficient quality:

NPDES permit MO-0107701 standard conditions required this nonéompliance to be
reported to the MDNR within 5 days of receiving the data. This was not done. However, the
PMC did communicate with the MDNR regional office by telephone on November 8, 1995
regarding the noncompliance. The MDNR regional office was provided a written notification
November 9, 1995.

Occurrence 1995-0026 involved the overpressurization of a 55-gallon drum, which
resulted in the release of approximately 60.6 liters (16 gal) of material. The lid blew off the
drum and material sprayed onto the interior walls, ceiling, floor, and another drum inside a
storage shed for flammable materials. The contents of the drum consisted of diesel fuel 45%),
grease (45 %), and silver paint (10%). The release was contained inside the locked flammable
shed. The incident resulted after the consolidation of the above materials to improve
pumpability and occurred between approximately 1630 hours on November 30, 1995, and 0700
hours on December 1, 1995. There were no personnel in the immediate area of the shed when
‘the incident occurred. There were no injuries, and no material was released to the environment.
The incident occurred because a constituent of one waste was incompatible with another, and
this caused pressure to buildup slowly. S

Releases reported to other agencies (i.e., the EPA, National Response Center [NRC]) are
not discussed in this section. Refer to Section 3.2.2.1, Release Reporting. ‘
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2.6 Special DOE Order Related Programs

In addition to the direct program requirements and documentation required under DOE
Order 5400.1, the DOE order specifically requests that other programs be presented in the
annual site environmental report, including the groundwater protection management program,
" the meteorological monitoring pmgr?m, and the waste minimization and pollution prevention
program. This section also addresses other programs, such as self assessments, under DOE
Order 5482.1B, the radiological control program, and the surface water management program
at the WSSRAP. | | |

2.6.1 Groundwater Protection Management Plan
The WSSRAP has a formal gr'oundwaterv protection and management program in place.

The policies and practices are documented in the Groundwater Protection Program Management
Plan (Ref. 13). The plan'outlines how monitoring programs will be developed to assess the
nature and extent of contaminants in the groundwater, to evaluate potential impacts on public
health, and to gather data for remedlal decisions. All policies pertaining to groundwater
monitoring, including well mstallanon decontamination, constructxon sampling methods, and
abandonment methods, are detailed in this plan. The Plan also outlines the hydrogeologlcal'
~ characterization program conducted as part of CERCLA activities. These include groundwater
sémpl‘mg, water level monitering, slug tests, tracer tests, and geologic logging.

2.6.2 Meteorological Monitoring Pregram

A meteorological station is located at the chemical plant to provide data to support the
environmental monitoring programs. The meteorological station provides data on wind speed;
wind direction, ambient air temperature, relative humidity, barometric pressure, solar radiation,
and precipitation accumulation. Data from this station are used to assess meteorological -
conditions and air transport and diffusien characteristics, which determine possible impacts of
airborne releases. In addition, precxpltatlon data are used to correlate water level ﬂuctuatlons
and contaminant concentranons in surface water and- groundwater wells.
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Since the completion of a system upgrade in August 1994, meteorological data recovery
has exceeded 99%. An off-site meteorologist provides monthly data reviews and semiannual
maintenance and perfonnance checks for the station. #

2.6.3 Surface Water Management Program

The WSSRAP maintains a surface water management program to ensure effective
implementation of policies detailed in DOE Order 5400.5 and documented in the Surface Water
Management Plan (Ref. i4). This program also incorporates the as low as reasonably
achievable (ALARA) concept in the execution of the program.

This plan identifies existing and potential water sources, water quality categories, and -

" provides the requirements and methodologies for proper control, management, and disposition
of site waters. Erosion and water control, and water management for the quarry and site water

treatment plants are also discussed. The key elements of the plan are source identification,

. characterization, monitoring, engineering controls, and management methods.
2.6.4 Radiation Protection Program

The U.S. Department of Energy issued 10 CFR 835 (Occupational Radiation Protecrion),
in December 1993 in the Federal Register; 10 CFR 835 sets the minimum acceptable
occupational radiological control standards for DOE facilities. The regulation includes
requirements for contamination control, ALARA practices, internal and external dosimetry,

facility design and control, internal surveillances, instrumentation and calibration, worker

~ training, posting and labeling, and release of materials from radiological areas. -

As of December 31, 1995, fhe WSSRAP is in full compliance with all appliéable sections

of 10 CFR 835.
2.6.5 Waste Management Program
The waste management program involves characterization of hazardous chemicals and

wastes-found on site and proper storage of the waste. This program also encompasses the
- packaging and shipping of hazardous waste samples. Hazardous and mixed wastes are stored
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in the on-site RCRA and TSCA stoﬁage facility, Building 434, at the asbestos storage area, and
temporary storage area until a final treatment or disposal option is available. No RCRA waste
was shipped off site in 1995; hence, thé WSSRAP was not required to comply with RCRA
manifest or biennial report requirements. '

Waste minimization and pollution prevention activities at the Weldon Spring site have
been combined and are described in the Waste Minimization/Pollution Prevention Awareness Plan
(Ref. 16). The key elements of this program are chemical control, training and awareness, work

activity review, and a recycling‘progM. | - '

2.6.6 Training

Training is a key element of the environmental protection program. Through training,
each employee is instructed in the policies and procedures related to environmental protection.

The training program can essentially be broken into three main areas: (1) required
reading (2) special courses taught on site to convey specific policies or issues and, (3) off-site
courses designed to provide instruction for specific areas. Department managers establish
training matrixes for each employee to ensure a comprehensive understanding of position -
requirements and overall policies and program requirements.

DOE/OR/21548-592, Rev. 0 27




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1995 6/24/96

3 COMPLIANCE SUMMARY
31 Conipliaﬁce Status for 1995

The Weldon Spring sité_: is listed on the National Pt_iorities List (NPL), and therefore the
Weldon Spring Site Remedial Action Project (WSSRAP) is governed by the Comprehensive
- Environmental Response, Compensation and Liability Act (CERCLA) process. Under the
CERCLA, the WSSRAP is subject to meeting or exceeding the applicable or relevant and
appropriate requirements of Federal, State, and local laws and statutes, such as the Resource
Conservation and Recovery Act (RCRA), the Clean Water Act (CWA), the Clean Air Act ('CAA),
the Toxic Substance Control Act (TSCA), the National Historic Preservation Act (NHPA), the
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, the National
Environmental Policy Act (NEPA) values must be incorporated. The requirements of DOE
Orders must also be met. Section 3.1.1 is a summary of WSSRAP compliance with applicable
Federal and State regulations, and Section 3.1.2 is a summary of the WSSRAP compliance with
major DOE Orders. :

3.1.1 Regulatory Compliance Status

Comprehensive Environmental Response, Compensation dnd Liability Act

The WSSRAP has integrated the procedufal and documentation requirements of the
'CERCLA, as amended by the Superfund Amendments and Reauthorization Act (SARA), and the
NEPA, as required by the policy stated in DOE Order 5400.4. For examplé, Engineering
- Evaluation/Cost Analyses .(EE/CAs)jand Remedial Investigation/Feasibility Study (RI/FS)
documents including (RI/FS) work plans, which are CERCLA documents, contain the. required
NEPA information for Environmental Assessments (EAs’)‘ and Environmental Impact Statements
(EISs).

The WSSRAP used NEPA and CERCLA supporting documentation to prepare the Record
of Decision for Remedial Action at the Chemical Plant Area of the Weldon Spring Site (ROD)
(Ref: 24). The ROD was 'signed in September 1993 by the Environmental Protection Agency
and the Department of Energy. This decision document presents the selected remedial action
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for the chemical plant area of the Weldon Spring site. The 'pfeferred remedy for the chemical
plant area of the Weldon Spring site is removal, chemical stabilization/solidification of selected
site wastes, and disposal on site. The ROD identifies monitoring requirements for this remedial
action and for development of a Mitigation Action Plan. The final Work Plan for the Remedial
Investigation Feasibility Study for the Groundwater Operable Units ar the Chemical Plant Area
and at the Ordnance Works Area, Weldon Spring, Missouri was submitted in August 1995 to
the EPA, MNR, U.S. Army Corps of Engineers and the DOE. The sampling plan was attached
as a appendix to the work plan. Both plans have been approved by the EPA and the DOE.

National Environmental Policy Act

, ~On June 13, 1994, a memorandum from Hazel R. O’Leary, Secretary of Energy, was
sent to all DOE secretarial officers and the department managers. The subject of the
memorandum was the NEPA Policy Statement, which has been included in Appendix A.
Specifically, the DOE will rely on the CERCLA documentation process for review of actions
to be taken under CERCLA and will address NEPA values and public involvement procedures
within the CERCLA documents.

Missouri Department of Natural Resources

The Missouri Department of Natural Resources-Division of Geology and Land Survey
(MDNR-DGLS) issued a Notice of Violation (NOV) to the Weldon Spring Remedial Action
Project (WSSRAP) in November 1995 for monitoring wells. The wells in thé NOV did not meet
the requirements of 10 CSR 23-4. 010(8) for prompt abandonment of temporary monitoring
wells.

The wells were rot removed within the specified 30-day time frame required for -
temporary monitoring wells as required by 10 CSR 23-4.010(8); nor was a variance requested
" to extend the temporary status of the wells per 10 CSR 23-1.040. - In addition, these wells
" should have been retrofitted to meet the construction requirements for monitoring wells as
defined in 10 CSR 23-4.060 since the time limit for temporary monitoring wells was exceeded.
The NOV was addressed by abaindoning of the wells which were the subject of the violation was
completed on November 16, 1995. Representatives from Engineering and ES&H conducted an
“assessment of the entire groundWater monitoring program in December 1995.
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Resource Conservation and Recoveg(I Act
i
’ l

Hazardous wastes at the Weldon Spring site are managed (as substantive apphcable or

relevant and appropriate requrremerits [ARARs]) as required by the RCRA. This includes ‘

characterization, consolidation, inventory, storage, treatment, and transportation of hazardous

wastes that remained on site after closure of the Weldon Spring Uranium Feed Matenals Plant

(WSUFMP) and wastes that are generated durmg remedial activmes

~-A RCRA treatment, stdrage, and disposal permit is not required at the site since
remediation is being performed in accordance with decisions reached under the CERCLA.
Section 121(e) of the CERCLA states that no Federal, State, or local permit shall be required
for the portion of any removal or remedial action conducted entirely on site.

The RCRA was amended by the Federal Facility Compliance Act (FFCA), which was -

enacted on October 6, 1992. The FFCA waived sovereign immunity for fines and penalties for
RCRA violations at Federal facilities. However, a provision postponed that waiver for 3 years
for mixed waste Land Disposal Restriction storage prohibition violations at DOE sites, and
-required the DOE to prepare plans for developing the required treatment capacity and treatment
technologies for mixed wastes. Each plan was required to be approved by the State or the U.S.
Environmental Protection Agency (EPA) after consultation with other affected States and
- consideration of public comment, and an order issued, by the regulator, requiring compliance
with the plan. - The Weldon Spring site submitted its Proposed Site Treatment Plan to the
Missouri Department of Natural Resources (MDNR) in March 1995. Comments on the
Proposed Site Treatment Plan were received from MDNR July' 12, 1995, and were responded
to August 15, 1995. The Compliance Plan Volume was revised in accordance with these
comments. The Agreement was sngned by the MDNR and the DOE by the requ1red date of
October 6, 1995. \

‘ Currently, two underground storége tanks that previously contained gasoline and diesel
fuel remain on site and these tanks hold quantities of contaminated water. The tanks are
scheduled to be removed during the buddmg foundations remediation

RCRA groundwater monitorin‘g for regulated units is discussed in detail in" Chapter 8.
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Toxic Substances Control Act

Polychlorinated biphenyls (PCBs) that have been removed from service are stored on site.
Regulation 40 CFR 761.65 requires that any PCB article or container be removed from storage
‘and disposed of within 1 year from the date it was first placed in storage; however, the
WSSRAP received a waiver of this requirement in accordance with the Record of Decision Sfor
Remedial Action at the Chemical Plant Area of the Weldon Spring Site (ROD) (Ref. 24). PCB_
wastes will be stored in an adequate PCB facility (meeting the requirements of 40 CFR
761.65[b]) until final disposition of the PCB wastes can be accomplished.

One hundred and fifty-two PCB capacitors were successfully decontaminated and shipped
+ off site to Rollins Environmental in Deer Park, Texas on July 27, 1995. The capacitors were
received by Rollins July 28 and were incinerated August 15. The Certificate of Disposal was
received September 14. The boxes were returned to the site August 25.

Clean Air Act

CAA compliance requiréments pertaining to the site are found in Title I -Nonattainments,
Title IIT - Hazardous Air Pollutants (including National Emission Standards for Hazardous Air .
Pollutants [NESHAPs]) and Title VI - Stratospheric Ozone Protection. NESHAPs dose
calculations for 1994 indicate the highest receptor activity was below the NESHAPs standard of
10 mrem (0.1 mSv). '

St. Charles County is classified in the Federal Register of November 6, 1991, 56 FR 215
as a moderate nonattainment area for ozone. As a moderate ozone nonattainment area, the
requirements would affect sources emitting nitrogen oxide (NO,) and volatile organic compounds
(VOCs). At present, these sources do not exist at the WSSRAP.

Undef Title I, asbés'tés and radionuclides are hazardous air pollutants. The standards
establish criteria for the control of radionuclide and asbestos emissions. WSSRAP monitoring
programs for radionuclides and asbestos are described in detail in Sections 4 and 6, along with
the 1995 status of the monitoring. '
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Currently, the potential major source categories existing at the WSSRAP do not exceed
the threshold limits of 9.07 metric tons per year (mtpy) (10 .t‘py) of any single hazardous air
pollutant or 22.{7 mtpy (25 tpy) of a combination of hazardous air pollutants; nor does the project
* currently store over 3,780 liters (1,000 gal) of gasoline per container on site. Therefore, the
project is not subject to the requirement for vapor recovery systems for gasoline distribution.
- However, the Project Management Contractor (PMC) will continue to monitor the various
sources for applicability. The categories of radionuclide emitters are not yet listed because the
criteria for defining major and area sources of these pollutants have not been selected. Upon
promulgation of the Maximum Available Control Technology standards, the WSSRAP will
develop appropriate plans to c’omply‘with the standard for each of these source categories.

Sections 608 and 609 of Title VI are applicable to the WSSRAP. Section 608 establishes
requirements for national recycling}f and emission reduction of Class I and II substances
(chlorofluorocarbons and hydrochlorofluorocarbons, respectively). The section makes it
unlawful to release, vent, ‘or dispose of any Class I or II substances. Requirements in
Section 608 apply to servicing, repairing, maintaining, and disposing of any refrigeration systern
(old or new) or air conditioning system (old or new). Section 609 specifies requirements that
pertain to servicing motor vehicle air conditioners and applies to all WSSRAP vehicles. The

WSSRAP is complying with Sections'608 and 609 of Title VI of the 1990 CAA amendments by
() implementing a phase-out policy of ozone-depleting substances by instituting controls in the
purchasing and use of these subs_tances; and (2) obtaining copies of the personnel training
certifications and equipment approval records for personnel and subcontractors that service any
WSSRAP ozone-containing equipment (z.g., refrigerators, heating, ventilati‘ng, ‘and  air
conditioning [I-IVAC] units, abandoned refrigeration units) or any WSSRAP vehicle cooling
system.

Clean Water Act

~ Effluents discharged to waters of the United States are regulated under the CWA through
regulations promulgated and impleménted by the State of Missouri. The Federal government
has granted regulatory authority for 1mplementatron of CWA provisions to those States with a
regulatory program that is at least as stnngent as the Federal program

1

DOE/OR/21548-592, Rev. 0 . 32

RS



WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1995 ’ 6/24i36

Compliance with the CWA at the WSSRAP included meeting parameter limits set in four
National Pollutant Discharge Elimination System (NPDES) permits (Permit MO-G679035 was
terminated on November 27, 1995). Under these permits, both effluent and erosion- control‘
monitoring are performed. Section 7 includes additional details on the NPDES perrmts

During 1995, 41,635,000 liters (11 million galloiis) of water was treated through the
quarry water treatment plant.(QWTP) and discharged through the QWTP NPDES outfall. In
the same period, 124,905,000 liters (33 million gallons) of water was treated through the site
‘water treatment plant (SWTP) and discharged through the SWTP NPDES outfall.

An NPDES permit violation occurred when a quarterly sample for the wastewater
treatment plant was collected. See Section 2.5 for detalls

Rivers and Harbors Act

The U.S. Army Corps of Engineers (CE) approved the borrow area activity under
‘nationwide permit (NWP) Number 26 in March 1994 contingentv' upon the DOE and the Missouri
Department of Conservation (MDC) executing a mitigation agreement. The agreement was
signed by the MDC February 9, 1994, the DOE on November 21, 1994, and forwarded to the
CE on November 21, 1994. On February 17, 1995, the CE approved the initigation agreement
and authorized the start of the project. At the request of the U.S. Department of Agriculture
‘the agreément was modified on October 5, 1995, into a tri-party agreement allowing the
Department of Agriculture to receive credit for creation of 2.83 ha (7 acres) of wetlands within
the original project area. This action fulfilled the contingent requirements and allowed transfer
of the funds necessary for the MDC to construct the replacement wetland area. See Section 3.4
on the Mitigation Action Plan for more details. ' '

~ Vicinity Property (VP) B-9an8.9 ha ({22 acre] contaminated area adjacent to the Femme
Osage Slough) was excluded from review during the remedial investigation phase of the |
Chemical Plant Operable Unit. In Méy 1995, Argonne National Laboratory (ANL) requested
the St. Louis CE review the proposed project for River and Harbors Act impacts. On June 12,
1995, the CE determined that the remediation activity qualified for NWP 37, subject to the
conditions of the permit. Remediation was completed in February 1996. '
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The notice of floodplain involvement and statement of findings for VP B-9 was published
in the Federal Register (FR) Volume 60, Number 151, on August 7, 1995.

Federal Inéecticide, Fungicide, and Rodenticide Act

The WSSRAP maintains compliance with Federal Insecticide, Fungicide, and Rodenriéide
Act requirements through inspection of controlled pesticide/herbicide storage areas. No
application of restricted-use pesticides occurred during 1995.

Department of Transgbrtation

Pursuant to HM-181, the WSSRAP conducted on-site training on the Hazardous Material

Transportation Act.” The training targeted personnel with responsibilities for hazardous materials

transportation. The training covered classification of hazardous materials by new shlppmg
names, new performance based packngmg requirements, new requirements for marking, labeling
and placarding, and proper segregation and modes of transportation. The appropriate pefsbnnel
are current on the training requirements and retraining is required every other year.

Safe Drinking Water Act

Currently, the SDWA is not an applicable and/or relevant and appropriate requxrements

at the WSSRAP.. The SDWA i currently being evaluated for its apphcabxhty to the

groundwater and Quarry Residuals Operable Units.

Emergency Planning and Community Right-to-Know Act

The 1994 Emergency Planning aﬁd Community Right-to-Know Act (EPCRA) Tier II repen

was completed and provided on March 1, 1995 to the local emergency. planning commxttee
(LEPC) and to the Missouri State Emergency Response Commlssxon (MERC)

i

The Toxic Release Inventory (TRI) report'Was_submitted on June 22, 1995, to the EPA

for the two chemicals (hydrochloric acid and barium chloride) exceeding usage thresholds.

DOE/OR/21548-592, Rev. 0 o - 34




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1995 6/24/96

The WSSRAP continued to refine Emergency Plarmmg, Commumty Rzght To-Know Act .
(EPCRA) reporting requirements and developed a plan of action to assist in preparing EPCRA
reports for chemical storage and use. A new software program was installed in January, and
this system is capable of providing complete requirements under SARA Title II. The program
also generates Tier II and TRI repbns.

National Historic Preservation Act

The construction material staging area (CMSA) required expansion of the site fence line
by 100 ft from the northeast to the northwest comer of the site. A Phase I archeological survey
was conducted and no potentially eligible sites were found in the proposed expansion area.
Hence, "No Effect” determination was made by the WSSRAP and the Missouri State Historic
Preservation officer "(MSHPO) concurred with the determination. - ' '

~ The area impacted by the proposed relocation of Missouri State Highway 94 in support |
of the borrow area development was included in the Phase I and Phase II surveys conducted in
1994 for the borrow area haul road. A "No Effect" determination was made for this area, and
the MSHPO concurred with this determination. '

In April 1995 a "No Effect" determination for VP B-9 was submitted to the MSHPO.
The determination was based on previous correspondence from the MSHPO which stated "an
archeological survey of contaminated areas is not warranted based on the potential health risks
- associated with conducting archeological investigations in radiologically contaminated areas."
The MSHPO concurred with the "No Effect” determination. '

Endangered Species Act

The U.S. Fish and Wildlife service provided a listing of potentially threatened and
endangered species in the VP B-9 area. After consultation with ANL the DOE-WS determined
~ the project would not impact critical habitat.

DOE/OR/21548-592, Rev. 0 ' 35



WELDON SPRING SITE ENVIRONMENTAL REPéRT FOR CALENDAR YEAR 1995 6/24/96

Executive Order 11990 Protection of Wetlands

The notice of involvement for VP B-9 wetlands was published in the Federal Register
(FR) Volume 60, Number 151, dated August 7, 1995. The lS-day public comment period was -
waived by the DOE in the notice. The area listed in the notice depicted a 0.64 ha (1.5 acre)
impact. After full delineation of the area by ANL the true wetland impact was 0.10 ha
(0.25 acre). The U.S. Army Corps of Engineers required no restbration or revegetation of the
area. However, the area will be restored as stated in the Federal Register notice, except for

revegetation, which will be completed to the requirements of the MDC (land owner).
: ] : . o ‘

The construction of the sedimentation/detention basins for the disposal cell impacted two
small jurisdictional wetlands totaling" less than 0.202 ha (one half of an acre).. As the total
wetland area impacted was less than'the 2.47 ha (1 acre) minimum threshold for notification,
the CE notification was not made and the aétivity was completed.

3.1.2 DOE Order Compliance

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

The annual dose to the maximally exposed member of the public as a result of activities -
at the Weldon Spring site was below the 100 mrem (1 mSv) guideline for all potential exposure
modes. The 10 mrem (0.1 mSv) annual dose limit for public'exposure to airborme emissions,
excluding radon and its respective decay products as specified in 40 CFR Part 61, National

. Emission Standards for Hazardous Air Pollutants, was not exceeded in 1995. The appropriate

dose evaluation techniques were used to assess 1995 environmental monitoring and surveillance

data in compliance with this requirement.

The annual average uranium coﬁccntraiion at all NPDES storm water outfalls was below
the derived concentration guideline (DCG) of an annual average of 600 pCi/l (22.2 Bq/l).

~ OQutfall NP-0001 was eliminated by removing the outfall pipe during May 1994 and monitoring
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requirements were removed from the NPDES permit on August 4, 1995. There was no flow
from NP-0001 during 1995.

~ Records of all environmental monitoring and surveillance activities conducted at the
Weldon Spring site in 1995 are being maintained in accordance with the requirement of this
order. All reports and records generated at the WSSRAP in 1995, pursuant to DOE order
requirements, presented data in the units specified by the applicable regulation or order.

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

3.1.2.3 DOE Order 5400.1, General Environmental Protection Program. The
WSSRAP conducted both radiological and nonradiological environmental monitoring programs
at the site and vicinity properties. Environmental monitoring required by DOE Order 5400. 1
~was conducted to measure and monitor effluents and to provide surveillance of their effects on
the environment and public health. '

~ The WSSRAP was in compliance with Order 5400.1 requirements for preparation of an
Environmental Protection Program Implementation Plan (EPPIP) (Ref. 8). The EPPIP details
programs in place at the WSSRAP to provide management direction, environmental protection
goals and objectives, and the overall framework for the environmental protection program at the
WSSRAP. The project has prepared an Environmental Momtormg Plan (Ref. 42) that is
 reviewed annually and revnsed as necessary.
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In addition to the plans developed for overall environmental monitoring and protection,
the WSSRAP annually reviews and revises, as necessary, the Groundwater Protection Program
Management Plan (Ref.13) and the Waste Minimization and Pollution Prevennon Awareness Plan
(Ref. 16). Refer to Section 2.6 for addmonal details.

3.2 Current Issues and Actions,
3.2.1 Current Issues 1~
3.2.1.1 National Emission Standards for Hazardous Air Pollutants Compliance.
The WSSRAP has developed an alternate method for compliance with the requirements of
40 CFR 61 Subpaft H. Point source and environmental monitoring has been mandated per
40 CFR 61.93 (b)(5), vwherevby a'ir{concentrations are monitored at six designated critical
receptor locations on and around the: Weldon Spring site. The WSSRAP plan is contained in
the Plan for Monitoring Radionuclide Emissions Other Than Radon at Weldon Spring Site
Critical Receprors (Ref. 21), which has been approved by the U.S. Environmental Prot_ection
Agency (EPA). The EPA has also approved the WSSRAP plan to report annual monitoring

results and effective dose equwalents at critical receptor locations via the annual site’

environmental report.
3.2.2 Current Actions

3.2.241 " Release Reporting. On Jzinuary l7 1995, at approximately 0720 hours,
3.6-kg (~8 Ibs) of ethylene glycol fwas discovered leaking from a Grove 850 crane. The

absorbent gravel and soils were placed in a container. The National Response Center (NRC) ‘

- was notified of the exceedance of the.RQ. |

On January 26, 1995, at approxnmately 1400 hours, 0. 91 kg (~2 Ibs) of ethylene glycol
was discovered leaking from a loose hose clamp on the radiator hose of a caterpillar excavator.
The NRC was notified of the spill. The free hquld was absorbed and the soils and absorbent
pads placed in a container.
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On February 8, 1995, at approximately 1020 hours, 5.4 kg (~ 12 lbs) of ethylene glycol’
was discovered overflowing from a heavy equipment truck at the quarry buffer area. The NRC
was notxﬁed The spill was cleaned up and the absorbent pads were placed in a container.

On February 13, 1995, at approximately 0822 hours, .45 kg (~ 1 Ib) of ethylene glycol
was discovered overflowing from a Terex truck (heavy equipment truck) in the quarry buffer
area. The NRC was notified. The free liquid was absorbed into the pads and placed into a
container.. l

On Monday', February 27, 1995 at approximately 0310 hours, a pipe fitting failed during
regeneration of the activated alumina at the site water treatment plant (SWTP) and approximately
567.7 liters (150 gal) of sodium 'hydroxide solution (pH-13) spilled. A small portion was
diverted, by a culvert into an on-site sedimentation basin containing approximately
-1,135,500 liters (300,000 gal) of water. The spill was neutralized to a pH of about six.
Personnel at the SWTP diverted the flow to the equalization basin and isolated the tank. The
SWTP was temporarily shut down. Initially, this event was reported to the NRC; however, after
additional information was gathered, it was determined that a reportable quantity (RQ) had not
been released. A U.S. Environmental Protection Agency (EPA) Reglon VII follow-up repon _
was prepared. : :

On July 6, 1995, at approximately 0829 hours, an employee vehicle radiator hose broke
- and released approximately 1.89 liters (.50 gal) of anti-freeze to the asphalt parking lot.
Approximately 0.9 kg (2 Ib) of ethylene glycol was released The NRC was notified. The ‘spill
was cleaned up and the absorbent pads were placed in a container. The reportable quantity for
ethylene glycol was .45 kg (1 b). ’

The repoﬁ:able quantity for ethylene glycol was adjusied from 2.2 kg to 11,000 kg‘(l Ib
* t0 5,000 Ibs) in the June 12, 1995, Federal Register. The effective date was July 12, 1995.

On Sdturday, August 12, 1995, at approximately 0930 hours, a transite pipe was
identified in the contaminated soil stock pile located north of Raffinate Pit 4 (Occurrence
1995-0012). The pipe was tracked over with the subcontractors front end loader and broken into
several pieces. The pieces of pipe were loaded into haul trucks with soil and placed in the area
of the chemical stabilization/solidification (CSS) test pads. Tt is estimated that approximately
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2.3 kg (5 Ibs) of asbestos was released. The reportable quantity for asbestos (friable) is .45 kg
(1 Ib).- The release of the reportable quantity of asbestos was reported to the National Response
Center and to the Missouri Emergency Response Center. :

" QOccurrences noted under the ?‘DOE' Order 232.1 are not discussed in this section. Refer
to Section 2.5, Incident Report'mg - Ehvironmental Occurrences in 1995, for discussion of those
occurrences. The WSSRAP did notghave any EPCRA reportable releases.

3.2.2.2 Functional ‘Aptpraisal - Environment, Safety and Health, and Quality
Assurance. No functional appraisal;was cohducted at the WSSRAP during 1995.

| : '

3.2.23 Compliance with the Price-Anderson Act. The PMC has revised the
Project Management Contractor Qualzty Assurance Program (QAP) (Ref. 22), by applying the
quality assurance criteria spec:1ﬁed in paragraph () Quality Assurance Criteria, - of
10 CFR 830.120. The PMC QAP mcludes a discussion of how the criteria in paragraph (c) will
be satisfied. L \

On November 3, 1994, the PMC submitted to the U.S. Department of Energy a current
PMC QAP and the PrOJect Management Contractor Quality Assurance Program [mplemematlon
Plan (QAPIP) (Ref. 23). ‘ { :

The PMC QAP and Impl'ementém’onPlan were approved by the DOE Assistant Seeretary
_ for Environmental Management on J;anuary 27, 1995. The PMC QAP has been revised to -
~ reflect changes to be incorporated for'Calendar Year 1996.

' The PMC submitted the PMC Implementation Plan for Title 10 Code of Federal
Regulations, Part 835 with Radiation Protection Program to the DOE December 27, 1994. The
program was reviewed by the DOE-ORO June 27, 1995. The WSSRAP has recently submitted
requests for exemptions to certain requrrements assocnated with radon, thoron, and associated
progeny dose assessment.
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3.3 Summary of Permits for 1995

~ Various permits were maintained by the WSSRAP for remedial activities including
NPDES, excavation, and floodplain permits. Table 3-1 provides a summary of all NPDES and
construction permits. Four active NPDES permits covered discharges from the site water
treatment plant (MO-01077701), quarry water treatment plant (MO-0108987), storm water
discharges from the borrow area and borrow area haul road (MO-R100B69), and hydrostatic test
water discharges from snte water treatment plant Train 2. No NPDES construction permits
remain active.

3.4  Site Remedial Mitigation Action Plan

The progress of the mitigative actions for the remediation of the Weldon Spring site is
_reported annually via this doéument and in accordance with DOE Order 5440.1E. Information
on the 1mplementatlon of the Mirigation Action Plan (MAP) and the effectiveness of the
mitigation action is mcluded

Construction activities at the Weldon Spring site are managed by using good engineering
practices for control of surface water runoff at, and from, the site. Two sedimentation basins
and three retention ponds have been constructed during 1995 at the chemical plant area in
preparation for soil excavation activities planned for 1996. Straw bale placement and erosion
control monitoring have been routinely conducted in 1995 for surface water and erosion control.
Monitoring has been conducted at four outfall locations at the chemical plant and all
requirements of the NPDES and Missouri Clean Water Act have been met.

The wetland mitigation agreement was signed in 1994 and construction of the réplacement
wetlands for the chemical plant area, borrow area, and haul road area are expected to begin in
early 1996. Construction activities at the borrow area or the haul road did not eliminate
wetlands in these areas during 1995. Erosion control measures were in place dunng construction

‘to prevent sedimentation into the wetland areas. Clearing and grubbing activities were conducted
in the Ash Pond area; this area, and the wetlands, were eliminated due to use of this area as a
contaminated soil storage area. The levy of Frog Pond was breached in 1995 to allow the
sediment to dry for additional characterization and removal. Pumping of _s'urféce water at the
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'TABLE 3-1 Summary of WSSRAP NPDES and Construction Permits

DATE RENEWAL

22-4750 - C | 09/28/94

09/27/95

- DATE DATE OR EXTENSION _
PERMIT NO. (a) ISSUED EXPIRED (b) REQUEST DUE SCOPE AND COMMENTS
MO-0107701 | O | 03/03/94 03/04/99 09/04/98 . Covers storm water, sanitary, and SWTP discharges.*
MO-0108987 | O | 06/09/94 | 06/10/99 01/10/99- “Covers QWTP discharge.
MO-G679035 0 | 08/31/94 10/10/97 04/10/97 Covers ﬁydrostatic teéting at the SWTP Train 2. The
' permit was terminated on November 27, 1995.
MO-R100B69 0 | 09/01/94 06/11/97 N 12/11/96 ) Storm’ water discharges from_the borrow_area.and-haul—|-
e e e T R : road operations.
MO-R101389 O | 12/07/92- | 12/12/96 N | Terminated Covered land diSturbance storm water discharges from
09/28/94 the SWTP pipeline excavation. '
22-4670 ~C 1 04/79/94 - | 04/18/95 N | 03/18/95 Covers nitrate removal system Train 1. Construction
' complete. Engineering Certification sent May 22, 1995
DIN. 52537. .
22-4711 1 € | 06/29/94 06/28/95 N | 05/28/95 Covers SWTP Train 2 Basins. Construction complete.
: ; Engineering Certification sent June 12, 1995. DIN
53492.
N | 08/27/95 Covers SWTP Train 2 treatment plant. Construction

complete. Engineering Certification not yet sent.

(a) Permit type, O = Operating, C

{b) Permit extended/renewed? N = No, Y = Yes

QWTP Quarry water treatment plant
SWTP Site water treatment plant
* See Section 3.5

= Construction
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waste ponds (raffinate pits) on site began in 1995 for water control and treatment, resulting in
a slight water level decrease.

Topsoils and subsoils from the off-site soils borrow area, which are being stored for
restoration, have been stockpiled at the borrow. area. Stockpile heights and slopes have been
limited to 15 ft (4.6 m) and 3:1. Topsoil stockpiles have been seeded and mulched for erosion
control. Erosion control measures have been implemented at the borrow area and haul road area
and erosion control inspections have been conducted. One sedimentation pond was constructed
at the borrow area in late fall of 1995, but no surface water monitoring was conducted due to
lack of significant precipitation. All work areas that were completed and ready for winter
shutdown were reseeded and mulched. '

During the construction phase at the borrow area, vehicle and equipment mufflers were
checked and found to be in good condition. All roadways were routinely sprayed with water
for dust control during the active construction period at the borrow area and haul road areas.
Public vehicle access is prohibited in the borrow and haul road areas by temporary fencing
and/or gates. No hauling of borrow material to the chemical plant proper occurred in 1995.

Air, surface water and groundwater have been monitored as part of the routine
environmental monitoring activities at the chemical plant area. Results of on-site monitoring
have shown no increased contaminant concentrations as a result of construction activities. Air
quality and radon testing averages have been at background levels at monitOi‘ing locations at the
Francis Howell High School. More information on this monitoring is provided in other sections
of this document. ‘

Eligibility surveys for archeological or historic sites at the borrow area or haul road
corridor were conducted and _ho sites were found that would require avoidance or data recovery.
Confirmation letters in regard to this decision have been received by the State Historic
Preservation-Officer. |
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4 RADIATION AND ASBESTOS MONITORING PROGRAMS

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

4.1  Radon Gas Monitoring Program
'i

4.1.1 Program 0verview_' 1

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

I
present at the site. i ;

Airborne radon concentrations fluctuate with both soil conditions and metedrological
conditions. The amount of radon that actually enters the atmosphere varies depending on a
number of parameters, including radium concentrations in soil, soil moisture content, soil
porosity, soil density, and atmospheric pressure. Of these, the moisture content of the soil is
the most variable and is primarily respblisible for quarterly and annual changes in airborne radon
concentrations. ‘ | : '

In 1995, a pair of radon track etch detectors was déployed at each of 36 permanent
monitoring locations: six at the Weldon Spring Chemical Plant (WSCP) perimeter, seven at the
Weldon Spring Quarry (WSQ) perimeter, 14 at the raffinate pits area, two at the chemical
 stabilization/solidification (CSS) pilot facility, and seven at off-site locations. One pair of
detectors was temporarily deployed in the third and fourth quarters of 1995 near Train 2 of the

1
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site water treatment plant. Radon track etch monitoring locations are identified with an "RD"
prefix in Figures 4-1, 4-2, 4-3, and 4-4. Monitoring locations adjacent to the CSS pilot facility
are identified by ET-3015 and ET-3016 in Figure 4-S. Monitoring locations are distributed
around the chemical plant and quarry perimeters to ensure adéquate detection of radon under
_ various atmospheric conditions. Locations RD-4005 and RD-4009 monitor background radon
concentrations. Alpha track detectors are sensitive to all isotopes of radon and are deployed
quarterly.

o Modified alpha-track detectors were deployed in ‘1"995 at six monitoring locations:

RD-1002, RD-1006, RD-3003, RD-3010, RD-4009 (background station), and ET-3016. These
detectors, which filter out Rn-220 (thoron), were placed alongside normal alpha-track monitors
to distinguish radon from thoron. Using Pearson’s method (Ref. 49), individual concentrations
- of radon and thoron were calculated for these stations (see Appendix B).

The WSSRAP radon monitoring program also uses electret monitors. Electret monitors
provide the means to measure radon gas. concentrations in air. Twenty-four pairs of electret
monitors that measure Rn-222 only were placed at the following monitoring locations: 18 in the
chemical plant/raffinate pits area (including five at the chemical plant perimeters), four at the
quarry perimeter, and two off site. Ten pairs of electrets that are used to determine Rn-220
concentrations were deployed at the following locations: five in the vicinity of the raffinate pits,
two at the quarry perimeter, one at the chemical plant perimeter (temporary storage area [TSA]
fence), and two off site. Electrets are exchanged and read biweekly. These locations, -
‘designated by an "ET" prefix, are shown in Figures 4-1 through 4-5. '

Continuous radon progeny monitors (workjng level monitors) complete the environmental
radon monitoring network. Working level monitors are sensitive to the short-lived decay
products of Rn-220 and Rn-222. Results are recorded in milli-working levels (mWL) and are
- used in work zones in conjunction with radon gas measurements to determine the degree of
equilibrium of radon gas with its decay products. The working level monitors operated from
January through April at the TSA access control point, quarry trailers, AP-1009, and AP-2005.
They were removed for upgrades in late April and were returned to the monitoring network in
October. '
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WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1995 © 8/24/96

- Three new radon progeny monitors were received and deployed on a trail basis in May
1995. These "WLx" monitors report radon and thoron progeny .levels separately.

4.1.2 Applicable Standards

The derived concentration guide (DCG) is a limiting airborne concentration of a specified
radionuclide. The DCGs are based on a committed effective dose equivalent of 100 mrem/year
(1.0 mSv/ year) and assume continuous exposure. DOE Order 5400.5 specifies a DCG for both
radon and thoron in unrestricted (off-site) areas of 3 pCi/l (111 Bg/m’) above the background
concentration. - ' '

4.1.3 Monitoring Results |

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

The results obtained from the pair of alpha track detectors at each location were averaged
to determine the quarterly ';iverage radon concentration. These averages were then used to
calculate the annual average radon gas concentration. The annual standard deviation reported -
- reflects the error propagated by taking the standard deviation of the mean of the quarterly
results. : o

The annual alpha track background concentration was calculated using the arithmetic
average of the two background locations. The data yielded an annual background average radon
- concentration in 1995 of 0.3 pCi/l (11 Bg/m*). The average background radon concentration
did not significantly change from previous years’ monitoring results. - '

Based on measurements from modified alpha-track monitors at locations where a
combined release of radon and thoron was suspected, thoron concentrations were estimated using
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TABLE 4-1 1995 Alpha Track Radon Results'
: 1ST 2ND 3RD 4TH .ANNUAL ANNUAL P
LOCATION | QUARTER | QUARTER | QUARTER QUARTER | AVERAGE | STANDARD | STATISTICALLY | PERCENT OF
1.D. pCin® pCin® pCini®™ pCin® pCint®™ DEVIATION | SIGNIFICANT ' | GUIDELINE®
WELDON SPRING QUARRY _
RD-1002 1.6 0.7 0.7 0.6 0.9 0.5 X 20
RD-1003 0.2 0.1 0.4 0.4 0.3 0.2 N/A
RD-1004 0.1 ‘0.1 0.4 0.5 0.3 0.2 ~ N/A
RD-1005 0.1 0.2 03 0.4 0.3 0.1 N/A
RD-1006 0.1 0.3 0.5 0.6 0.4 0.2 N/A
RD-1008 0.2 0.2 0.5 0.3 0.3 0.1 N/A
RD-1009 0.1 0.2 0.4 0.6 0.3 0.2 N/A
WELDON SPRING CHEMICAL PLANT
RD-2002 0.1 0.2. 0.3 04 0.3 0.1 N/A -
RD-2003 0.1 0.2 0.4 0.6 0.3 0.2 N/A
RD-2004 0.1 0.3 0.5 0.4 0.3 10.2 ~ N/A
RD-2006 0.1 0.1 0.3 0.3 0.2 0.1 N/A
RD-2007 0.1 0.1 0.5 0.4 0.4 0.2 N/A
Train 2 — = 0.3 0.3 0.3 0 N/A
o WELDON SPRING RAFFINATE PITS.
RD-3001 0.2 0.2 (e) 07 0.4 0.3 N/A
RD-3002 0.1 0.1 2 0.4 0.2 0.2 CN/A
RD-3003 03 0.8 0.7 0.5 0.6 0.2 X 10
WELDON SPRING RAFFINATE PITS (Continued)
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TABLE 4-1 1995 Alpha Track Radon Results® (Continued)

1ST 2ND ~ 3RD 4TH ANNUAL ANNUAL
LOCATION | QUARTER | QUARTER | QUARTER | QUARTER | AVERAGE | STANDARD |STATISTICALLY | PERCENT OF
1.D. pCint®™ pCi/t™ pCi/l®™ pCin® pCi/l™ DEVIATION | SIGNIFICANT | GUIDELINE"
RD-3004 0.1 0.2 0.4 0.5 0.3 0.2 N/A
RD-3005 0.1 0.2 0.6 0.5 . 0.4 0.2 . N/A
RD-3007 0.1 0.3 0.5 0.6 0.4 0.2 N/A
RD-3008 0.1 0.3 0.4 0.4 0.3 0.1 N/A
RD-3009 0.1 0.4 0.4 - 0.5 0.4 0.2 N/A
RD-3010 0.2 0.6 0.8 0.8 0.6 0.3 N/A
RD-3011 0.1 0.2 0.4 0.6 0.3 0.2 e N/A
~ RD-3012 0.4 0.7 0.7 0.7 0.6 0.2 X 10
RD-3013 0.3 0.7 1.1 1.3 0.9 0.4 X 20
RD-3014 0.2 0.3 0.8 1.3 0.7 0.5 N/A
RD-3015 0.1 0.1 0.4 0.7 0.4 0.3 N/A
CSS PILOT FACILITY
- ET-3015 0.4 0.5 1.3 . 0.4 0.7 0.4 N/A
ET-3016 0.4 0.4 0.6 0.8 0.6 0.2 N/A
OFF SITE
. RD-4001 0.1 0.2 0.4 0.4 0.3 0.2 N/A .
RD-4002 0.1 0.1 0.4 0.3 0.2 0.2 N/A
RD-4003 0.1 0.2 0.4 0.3 0.3 0.1 N/A
OFF SITE (Continued)
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TABLE 4-1

(e Mtssrng alpha track radon monitor.
--- Annual average concentration less than or equal to background

* - Background station.

N/A - No percentage calculation performed on background locations or locations not statrstrcally greater than background.

1995 Alpha Track Radon Results" (Continued) l
_ 18T 2ND -3RD 4TH ANNUAL ANNUAL
LOCATION QUARTER QUARTER QUARTER QUARTER | AVERAGE STANDARD | STATISTICALLY | PERCENT OF
1.D. pCi/® pCi/t® pCin® © pCin® pCif® DEVIATION | SIGNIFICANT | GUIDELINE"
*RD-4005 0.1 0.1 0.3 0.4 0.2 0.2 ' N/A
RD-4007 0.1 0.1 0.4 0.4 0.3 0% N/A
RD-4008 0.2 0.4 0.6 - 0.5 0.4 ' 0.2 N/A
*RD-4009 0.1 0:2 0.4 0.6 0.3 0.2 . N/A
RD-4010 - 01 0.2 0.4. 0.5 0.3 0.2 N/A
(a) Results include natural background levels except where otherwise noted.
(b) To convert from pCi/l to Bq/m>, multiply by 37.
{c) Statistical significance is determined by comparing the annual average concentration for a momtonng location with the annual
background average concentration, using a one-tailed student’s t-test at the 95% confidence level. _
(d) Percent of guideline is calculated by taking the annual station average minus the average of the background stations, divided by the
DOE concentration guideline for Rn-222 of 3 pCi/l (100 Bq/m*3) annual average above background for uncontrolled areas.
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Pearson’s method (Ref. 49). Pearson’s method is described in Appendix B. Locations with
Rn-220 concentrations statistically greater than background at the 95% confidence level were
compared with the DCG for thoron. Results are presented in Table 4-2.

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

Table 4-5 summarizes average monthly and annual radon progeny levels as recorded by
the continuous working level monitors. Typical background radon progeny levels: average
2-3 mWL. Results indicate background levels at all monitoring locations.

4.1.4 Data Analysis

Statistical analysis of the alpha track radon detector results indicated that at the 95%
confidence level, the measured concentrations at one of the seven monitoring locations at the
quarry perimeter were greater than the background monitoring location concentrations.
Furthermore, the analysis indicated that measurements from three of the 14 raffinate pit locations
and one of the two CSS pilot facility locations were greater than the background station results.
The analysis indicates that the results for all other stations were not distinguishable from
background levels. '

4140 Chemical Plant, CSS Pilot Facility, and Raffinate Pits. Statistical
analysis of four locations indicated measured results greater than backgro(md levels. - These
stations are located around the raffinate pits perimeter and the CSS pilot facility. The average
concentrations for the above monitoring stations exceeded background levels by 0.3 pCi/l
(11 Bg/m?) to 0.6 pCi/l (22 Bq/m3). These results were anticipated, given the decreasing water
levels in .Rafﬁn'ate Pit 4. The quarterly measured radon concentrations from all stations rangéd
from 0.1 pCi/l (3.7 Bg/m?) to 1.3 pCi/l (48 Bq/m?).
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{a)
(b)

To convert fram pCi/i to Bq/m?, multiply by 37. :
Percent of guideline is calculated by taking the annual station average minus the annual average of the background station, divided bv the DCG for Rn-220 of 3 pCift |

{100 Bq/m® annual average above background for uncontrolied areas.

{c)

a one-tailed student’s t-test at the 95% confidence level.
-- Measurement not collected.

N/A

No percent of guideline calculated for stations not statistically greater than background.

TABLE 4-2 1995 Thoron Concentrations as Determined Using Modified Alpha-Track Detectors
SECOND FOURTH .ANNUAL
FIRST QUARTER| QUARTER  |THIRD QUARTERl QUARTER ANNUAL STANDARD | STATISTICALLY .

STATION ID {pCim*™ (pCin* {pCin)'» (pCin)'® AVERAGE (pCi/l) | DEVIATION SIGNIFICANT (x) PERCENT OF GUIDELINE"™
|Rro-1002 2.5 0.7 0.1 0.2 0.9 1.1 N/A

RD-1006 0.2 0.4 0.1 0.2 0.2 0.1 N/A

RD-3003 0.5 0.8 0.3 0.2 05 0.3 N/A

RD-3010 0.4 0.7 0.3 0.7 05 | 0.2__ B I e * e
Roaoost 1T T es | o 0.3 0.2. 02 N/A

ET-3016 - = 0.2 0 0.1 0.1 N/A

L ’Ba(,k.ground station

Statistical significance is determined by comparing the annual average concen{ratlon for a monitoring location with the annual backgfour\d average concentration, usmg
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TABLE 4-3 1995 Elecvtre't Radon-222 Resuilts'®

| 18T 2ND 3RD 4TH ANNUAL ANNUAL

LOCATION | QUARTER | QUARTER | QUARTER | QUARTER | AVERAGE | STANDARD

I.D. (pCi/l®™ (pCiMm® (pCiM® (pCi/l® (pCiM® | DEVIATION
ET-1002 0.43 0.37 0.81 0.48 0.52 0.20
ET-1004 0.48 0.40 0.70 0.65 0.56 0.14
ET-1009 0.28 0.88 0.54 0.63 0.58 0.25
ET-1010 0.58 0.38 0.80 0.80 0.64 0.20
ET:2004 0.48 0.70 - 0.96 0.48 0.65 0.23

|ET-2006 0.38 0.56 0.57 0.60 0.53 . 0.10
ET-3001 0.46 0.42 1.07 0.58 . 0,63 0.30
ET-3002 10.40 0.46 ..0.87 0.63 0.59 0.21.

- [ET-3003 0.50 ° 10.38 0.66 - 0.43 0.49 0.12
ET-3004 0.35 0.28 0.61 0.60 0.46 0.17.
ET-3005 0.36 0.50 0.8i 0.43 0.52 0.20
ET-3006 0.47 -0.33 0.63 0.45 0.47 0.12
ET-3007 0.40 0.40 0.47 0.68 0.49 0.13
ET-3008 1 0.40 0.67 0.83 0.75 0.66 0.19
ET-3009" 0.50 0.25 1.39 0.83 0.74 0.49
ET-3010 0.95 0.53 0.71 0.95 0.79 0.20
ET-3011 0.46 0.70 0.76 0.78 0.67 0.15
ET-3012 0.38 0.52 0.63 0.48 0.50 0.10
ET-3013" 0.35 0.40 0.76 0.48 0.50 0.18
ET-3014 0.36 0.33 0.81 0.73 0.56 0.25
ET-3015 0.59 0.36 1.21 - 0.83 0.75 0.36
ET-3016 0.39 0.33 0.54 0.45 0.43 0.09
ET-4003 0.58 0.70 0.87 0.55 0.68 0.15
ET-4009* 0.37 0.43 0.69 0.45 0.49 0.14
(a) ResUlts.'include natural background levels.
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TABLE 4-3 1995 Electret Radon-222 Results (Continued)

'(b) To convert from pCi/l to Bq/m?®, multiply by 37.
* Background station.

TABLE 4-4 1995 Electret Radon-220 Results'"

1ST 2ND ~ 3RD '4TH ANNUAL | ANNUAL

'LOCATION | QUARTER | QUARTER | QUARTER | QUARTER | AVERAGE | STANDARD

1.D. (pCim™ (pCim™ (pCiM™ | (pCim™ (pCim®™ DEVIATION
ET-1002 2.7 . 1.27 1.23 0.78 136 | 058
ET-1010 0.58 0.53 0.58 0.55 ~ 0.56 0.02
ET-3006 1.73 108 | 1.67 0.97 136 | ~ 0.39
ET-3010 047 | 073 |- 0.98 060 | 0.70 0.22
ET-3013 3.17 1.30 1.69 1.60 1.94 | o0.84
ET-3015 0.50 0.73 1.21 1.65 1.02 0.51
ET-3016 1.3 066 | 1.5 0.83 0.97 0.27
ET-4003 -- 010 | 026 . 0.73 036 . | 033
ET-4009* _ 0.13 017 0.50 027 | . 0.20
TSA Fence - - S "1.25 125 =
{a) Results include nafural background Ie;/els.
(*b) To convert from pCi/l to Bq/m®, multiply by 37.

Background station. i
- Measurement not collected.
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TABLE 4-5 1995 Working Level Measurements

AVERAGE WORKING LEVEL MEASUREMENT (mWL)

LOCATION |JAN| FEB | MAR |APR{ MAY [JUN|JUL |aAUG| SEP |0CT|NOV| DEC AVEgzgg’(\rtWU
TSA Access| 0.2 0.1]| 0.4 |15 ~ | - | - | -~ | - |2.5][11.8] 2.0 2.6
Quarry o071l 1sj1s] - | |~ |~ ]~ l38]l37| = 21
Trailers

AP-1009  [1.7}/1.4| - |13 -~ | - | - | - | - |25] - | -- 1.7
AP-2005 1.2]08{ 05 |12 - | - | -] | - | - - 28] 1.3

- Measurement not collected.

' 4.1.4.2 - Quarry. Statistical analysis of location RD-1002 indicated measured
results greater than background levels. These results were not unexpected, because radium-
containing quarry bulk waste was removed during the year. Furthermore, the quarry is
surrounded by steep walls that tend to stagnate the air inside it. This inhibits dispersion and
results in an increased concentration at the quarry upper rim. The quarterly measured results

for all quarry stations ranged from 0.1 pCi/l (3.7 Bq/m?) to 1.6 pCi/l (59 Bq/m?).

4.1.4. 3 ‘Off Site. Statistical analysis of monitoring results from off-site locations
'mdlcated that there was no reason to suspect at the 95% confidence level that measured
concentrations at any of the stations were greater than background levels. The quarterly radon
~ concentration measurements at off-site locations ranged from 0.1 pCi/l (3.7 Bg/m?®) to 0.6 pCi/l
(22 Bq/m*). These results are similar to results obtained during previous years.

4.1.4.4 . Five Year Trend Analysis of Radon Gas. Figure 4-6 shows 5 years of |

annual averége alpha track radon concentrations for the monitoring stations at the quarry,
chemical plant, rafﬁnate pits, and off-site locations. These monitoring results include natural
background radon concentrations. No significant trends are evident; however, radon gas levels
at the quarry dropped notably from 1994 to 1995
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4.2 Gamma Radiation Monitoring
4.2.1 -Prbgram Overview

Gamma radiation is emitted from natural, cosmic, and manmade sources. The earth
naturally contains gamma radiation-emitting substances, such as uranium, thorium, and
potassium (K-40). Cosmic radiation originates in outer space and filters through the atmosphere-
to the earth. Together, these two sources comprise natural background radiation. The United
Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) (Ref. 33)
estimates the typical gamma radiation dose is 35 mrem/year (0.35 mSv/year) from the earth and
30 mrem/year (0.30 mSv/year) from cosmic sources. The total estimated background radiation
dose equivalent for this area due to gamma exposure is 65 mrem/year' (0.65 mSv/year).

Gamma radiation is monitored at the site using environmental thermoluminescent
dosimeters (TLDs) at 19 monitoring stations: three at the site perimeter; four along the site
. perimeter near the raffinate pits, four along the quarry perimeter, and seven off site. The
locations are denoted by a "TD" prefix on Figures 4-1, 4-2, 4-3, .and 4-4. TLDs were also
. placed at ET-3015 as shown on Figure 4-5. Stations TD-4005 and TD-4009 measure natural
background at locations unaffected by the site. The TLDs are changed out every quarter.

4.2.2 Applicable Standards

No specific standard for gamma radiation is stated in the DOE ordersi hdwever,- DOE
Order 5400.5. specifies that members of the public shall receive less than 100 mrem/year
(1.0 mSv/year) from DOE operations for all exposure pathways.

4.2.3 Monitoring Results

Table 4-6 summarizes quarterly and annual avérage gamma radiation monitoring results.
The table includes quarterly averages, annual totals, the annual sample standard deviation for
each statioh, and whether a station’s annual monitoring results are statistically distinguishable
at the 95% confidence level, from background levels as determined by a one-tailed student’s
t-test. The standard deviations reported reflect the error propagated by taking into account the
standard deviation of the mean of each quarterly result. '
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e

TABLE 4-6 1995 Environmental TLD Results
ST 2ND 3RD 4TH | AMNUAL _ _
QUARTER|QUARTER| QUARTER| QUARTER| TOTAL |[STANDARD|STATISTICALLY
LOCATION| (mrem) | (mrem)* | (mrem) | (mrem)* | (mrem/yr)' | DEVIATION| SIGNIFICANT
: (X))
WELDON SPRING QUARRY
TD-1002 19 14 15 17 65 2
TD-1003 23 17 17 20 77 3 - X
TD-1006 18 14 14 17 63 2
TD-1009 17 13 14 16 60 2
WELDON SPRING CHEMICAL PLANT
TD-2003"| 21 16 17 - 71 2
TD-2004 19 15 16 19 69 2
TD-2006 19 15 16 20 70 2
WELDON SPRING RAFFINATE PITS
TD-3001 18 14 18 19 69 2
TD-3003 | 22 16 19 21 78 3 X
‘TD-3004 18 14 16 18 66 2 -
TD-3005" - 17 21 21 79 2
ET-3015®| 15 16 - 20 68 2
_ " OFF SITE '
TD-40011 18 15 17 . 18 68 2
TD-4002 15 12 . 13 17 57 2
TD-4003 14 " 13 15 53 2
*TD-4005 17 - 13 15 16 61 2
TD-4007 17 13 15 17 62 2
TD-4008 | 22 1 15 21 69 - 5
*TD-4009 17 13 15 17 62 2

+*

(a)

Denotes background location.
Results include natural background gamma radiation.
To calculate the annual total, missing data were rep|aced with the average o

quarterly results for a given station.

{c)
(d)

To convert from mrem to mSv, divide by 100. )
Statistical significance is determined by comparing the annual average concentration for a

f the remaining

monitoring location with the annual background average concentration, usmg a one-tailed
student’s t-test at the 95% confidence level. ;
- No measurement taken due to lost or damaged TLD.
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Gamma background levels for 1995 were determined by averaging the quarterly
measurements from the two background stations. The annual average result from these stations
was 61 mrem/year (0.61 mSv) with a standard deviation of 3 mrem/year (0.03 mSv). This
average background is comparable to the UNSCEAR 1982 estimate of 65 mrem/year
(0 65 mSv/year) (Ref 33)

4.2.4 Data Analysis’

Statistical anaiysis of TLD results revealed that, at the 95% conﬁdénce léyel, stations
TD-1003 (quarry) and TD-3003 (TSA) had annual results greater than background levels. The
analysis fuither revealed that all other stations were indistinguishable from background levels.

4.2.4.1 Chemical Plant/Raffinate Pits. The annual total gamma radiation
- measurements from TLDs at the chemical plant and raffinate ‘pits ranged from 66 mrem
(0.66 mSv) to 79 mrem (0.79.mSv). This range of results is generally higher than previous
years for these areas due to quarry bulk waste storage at the TSA and dewatermg of Raffinate
Pit 4.

- 4.2.4.2 Quarry. The annual total 'gzimmé radiation measurements from TLDé at
the quarry ranged from 60 mrem (0. 60 mSv) to 77 mrem (() 77 mSv) These results are
comparable to previous years for this area. - "

4.2;4.3 Off-Site. The annual total gamma radiation measurements from TLDs at
off-site locations ranged from 53 mrem (0.53 mSv) to 69 mrem (0.69 mSv). These results are
comparable to previous years for these areas.

4244 Five Year Trend Analysis of TLDs. Gamma radiation exposure
monitoring results for the last five years are shown graphically in Figure 4-7. The graph shows
yearly monitoring result totals for the chemical plant, raffinate pits, quarry, and off-site :
locations. The results include the natural background dose rate. Results indicate increases at
the chemical plant and raffinate pits. These increases are explained in Section 4.2.4.1 above.

. No other trends are evident.

DOE/OR/21548-592, Rev. 0 - 63



96/G/€

”u-(d— ZJ—O ‘A9 23(&0-

Vi3

‘HOIVMIOIO

96£0/£10/1dIV

“om .a._::_ Z265-8v512/H0/300

“ON 1Y¥Od 34

[-v 3HNOI4

5661 7 ves\ [T
£661 N 2661

~SANIYLUVIA=G

d1.L TVLIN3IWNOYIANS

SUS-HO  SHd dleuled  dOSM ~Auenp
2 7 7 Z
. . \
o . s
U \
7 |
\ ; .
.
\
%, B
x 7 _
O | |
N B N —
o \
. \
w
o
7

S

'o.

_ \wHO—.

L 02

A

N

09

109

AN

-0Z
-08

AN

!
o
@)

Loe
||.||.l| I.O_.V

(waJw) jusjeainbg ssoq ELUGEITE IBnU_UV




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1995 " _ 6/24/96

| 4.3 Radioactive Air Particulate Monitoring
4.3.1 Program Overview

~ Radioactive air particulates are airborne dust particles that contain radioactive
contaminants. Background concentrations of radioactive air particulates are affected by the
amount of contaminants in the soil, moisture, atmospheric dispersion, and geological conditions.
Many areas on site contain above background concentrations of soil contamination,which can
result in increased airborne radioactive particulate concentrations. Increased airborne radioactive
particulate emissions from the site can result from wind erosion or remedial work activities, such
as moving equipment and vehicles in contaminated areas.

The WSSRAP monitors radioactive air particulates weekly using 17 continuous permanent
low volume air samplers: seven at the site perimeter, five at the quarry, and at five off-site
locations. These locations are denoted by an "AP" prefix on Figures 4-1, 4-2, 4-3, and 4-4.
In addition, six temporary low-volume air monitoring stations are deployed around the chemical
~plant perimeter. These portable air particulate samplers are deployed at temporary stations when
‘current activities warrant their use. The low volume samplers collect airborne particulates by
drawing ambient air through mixed cellulose ester filters with a 0.80 micron pore size. The
filters are then analyzed on a gas flow proportional counter to determine the amount of long-
lived gross alpha activity in the particulates present on the filter surface.

4.3.2 . Applicable Standards

The DCGs for inhalation of various radioactive air particulates are specified in .
Chapter III of DOE Order 5400.5. ’

4.3.3 - Monitoring Results

The annual aVerage long-lived gross alpha concentrations and standard deviations for the
.17 permanent and two temporary low volume stations are summarized in Table 4-7. Annual
averages were calculated using uncensored weekly air particulate analysis results. Uncensored
data refers to all results, including those near or below the minimum detectable concentration
(MDC). The DOE Environmental Regulatory Guide for Radiological Effluent Monitoring and
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TABLE 4-7 1995 Radioacti\)e Air Particulate Gross Alpha Results |

NUMBER OF
_ ANNUAL AVERAGE SAMPLE VALUES
MONITORING |LONG-LIVED GROSS ABOVE _ .
STATION ALPHA STANDARD MDC/TOTAL | STATISTICALLY
IDENTIFICATION | CONCENTRATION DEVIATION NUMBER OF SIGNIFICANT
NUMBER (x1E-15 xCi/mh®™ | (x 1E-15 wCi/ml) SAMPLES (X)e -
AP-2001 1.42 0.533 52/52
AP-2002 187 0.594 48/48
AP-3003 1.30 0.605 50/50
AP-3004 1.45 0.522 52/52 X
AP-2005 1.21 © 0.407 52/52
AP-4006 1.36 0.578 49/52
AP-4007 1.42 0.570 50/52
AP-4008 1.44 0.681 51/52
AP-1009 1.99 0.133 52/52 X
AP-1010 1.57 0.676 52/52
AP-4011 1.41 o 0.595 50/52
AP-4012 1.28 0.528 50/50
AP-2013¢ 1.48 0.885 17/18
AP-3014 1.26 - 0.637 49/51
AP-1015 1.62 0.729 52/52 X
AP-1016 1.45 0.544 52/52 ‘
AP-1017 1.40 0.585 50/52
AP-2025 1.42 0.672 33/33
(a) Indicates béckgro(md monitoring statjoﬁ. Background concentration is a 2-year average.

(b) The annual average gross alpha concentrations were calculated using uncensored data, which
- includes results less than reported minimum detectable concentrations.

(c) MDC - minimum detectable concentration.

Multiply by 37,000 to convert xCi/ml to Ba/ml

(d) Station AP-2013 was replaced with AP-2025 during 1995.
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TABLE 4-7 1995 Radioactive Air Particulate Gross Alpha Results (Continued)

(e) Statistical significance is determined by comparing the annual average concentration for a
monitoring location with the 2-year (104-week) background average concentration, using a one
tailed student’s t-test at the 95% confidence level.

Environmental Surveillance (Ref. 1) requires the use of uncensored data to minimize any bias
in arithmetic averages and standard deviation calculations.

' The typical MDC for low volume air particulate sampling at the WSSRAP is
3.3E-16 uCi/ml (1.2E-11 Bq/ml). This MDC is low eneugh to allow detection of Th-232,
which has the lowest DCG at the site of 7.0E-15 uCi/ml (2.6E-10 Bq/ml) (DOE 5400.5). If an
individual inhales airborne contaminants at the DCG for one year, the resulting committed
effective dose equivalent is 100 mrem (1 mSv).

4.3.4 Data Analysis

Statistical analysis of the annual results from the low volume airborne particulate

samplers indicated that radioactive particulate concentrations exceeded background levels at
~ chemical plant/raffinate pit station AP-3004, and at quarry stations AP- 1009, AP-1010, and
- AP-1015. The quarry stations have historically been above background during bulk waste
excavation. Statistical analysis further indicated no reason to suspect that results at ahy of the
other stations were greater than background levels. Background Station AP-4012 had a
104-week average of 1.28E-15 uCi/ml. Exceedance of background levels at AP-3004 is
probably due to TSA waste plaeement, while the levels at the quarry are likely due to quarry.
bulk waste excavation.

} _ 4.3.4.1 Chemical Plant/Raffinate Pits. The average concentrations at the
chemical plant/raffinate pits perimeter ranged from 1.21E-15 uCi/ml (4.48E-11 Bg/ml) to
1.48E-15 uCi/ml (5.48E-11 Bg/ml). These results are comparable to those measured in 1994.

4.3.4.2 Quarry The average concentrations at the quarry perimeter ranged from
1.40E-15 y,Cl/ml (5.18E-11 Bg/ml) to 1.99E-15 p.Cx/ml (7.36E-11 Bg/ml). These results are
comparable to those measured during 1994.
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4.3.43 Off-Site. The average concentrations at off-site locations ranged from
1.21E-15 uCi/ml (4.48E-11 Bq/ml) to 1.44E-15 uCi/ml (5.33E-11 Bq/ml). These results are
similar to those measured during previous years. ' '

4.4 Radioactive Contamination Control Monitoring

4.4.1 Program Overview

The unrestricted area radioactive contamination control monitoring program ensures that
areas used by the general public are not contaminated 'by radioactive materials migrating from
the site as a result of remedial activities. Monitoring consists of in situ measurements (fixed
contamination) and swipe sample (removable contamination) collection.

The unrestricted area radioactive contamination control monitoring progrém ihcludes
radiological surveys in both the controlled and uncontrolled areas at the site. Site roadways and
the quarry bulk waste haul road are monitored to ensure that removable contamination is kept
from these accessible areas. |

- During 1995, 10 roadway areas outside the site controlled areas were routinely surveyed.
Periodic contamination surveys were also conducted at 30 locations along the quarry bulk waste
haul road. These surveys continue to confirm that radioactive contamination has not been

- carried into unrestricted areas.

Direct survey in situ measurements are made with a beta-gamma detector or alpha
scintillation detector. One-minute measurements are collected to provide the total (removable
plus fixed) radioactivity within the tested area. If the total radioactivity measurement is greater
than the most conservative DOE fadiological limit for removable activity (20 dpm/100 cm?) for
the radioactive constituents present on-site, then a swipe is taken at that location. The swipe is
wiped over an approximate area of 100 cm? (15.5 in.?), using a dry cloth or paper swipe. The
swipe is analyzed using an alpha scintillation detector. The count rates are corrected to account
for detector efficiency and background measurements, and the removable radioactivity is
reported in dpm/100 cm®. ‘
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4.4.2 Monitoring Results

The site roadway surveys indicated an annual removable average aipl’ia radioactivity level
' _ for all monitoring locations of <4 dpm/100 cm?. The highest level was 5 dpm/100 cm’, The
" ‘average minimum detectable activity (MDA) for alpha radioactivity was 4 dpm/100 cm®. The

- roadway surveys indicated an annual average total alpha radioactivity level for all monitoring

locations of <11 dpm/100 cm?; the highest level was 30 dpm/100 cm?. The average MDA for
fixed alpha radioactivity was 11 dpm/100 cm?.

The 1995 haul road surveys indicated a range of beta-gamma radioactivity of
<458 dpm/100 cm? to 642 dpm/100 cm?, with an average of <547 dpm/100 cm®. The average
MDA for beta-gamma radioactivity was 547 dpm/100 cm?. Most measurements were below the
MDA. The annual averages are based upon actual results, whether negative, positive, or zero.

4.4.3 Data Analysis

The site monitoring results show fixed contamination present in a few locations, but at
levels well below the DOE uranium surface contamination guidelines for unrestricted use
(5,000 dpm/100 cm?). The contamination was probably caused by airborne uranium deposits = -
that occurred during the operational period of the Weldon Spring Uranium Feed Material Plant.
Virtually no removable contamination was found. No increase in removable contamination
levels has been measured since the monitoring program was initiated. -

The quarry haul road monitoring results indicate background radiation levels. These data
indicate that no contamination from the quarry is migrating to the quarry haul road, and thus,
there is no identifiable probability for radiological contamination of users of the haul road.

4.5  Airborne Asbestos Monitoring

Dur'mg 1995, environmental monitoring for asbestos was conducted at Francis Howell
High School (AP-4006), at the Weldon Spring site penmeter (AP-2002, AP-2005, AP-2013,
AP-3004, and AP-3014), and at the Weldon Spring quarry. penmeter (AP- 1009, AP-1010,
'AP-1026, and AP-1016). These locations are identified in Figures 4-1, 4-2, and 4-3. Filters
were collected weekly and shipped off-site for analysis. '
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Two methods are used-to analyze asbestos samples. Phased contrast microscopy (PCM)
indicates fibers that have the same general size and shape as asbestos; however! this method does
not distinguish between asbestos and nonasbestos fibers. Transmission electron mlicr,oscopy
(TEM) measures actual asbestos fiber concentrations.: If a PCM measurement -indicates a
concentration above the site environmental action level (0.01 fibers per milliliter of air), the

“sample is then resubmitted to the off-site laboratory for TEM analysis. "

The results of environmental samples collected at Francis Howell High School and the
site and quarry perimeters are provided in Table 4-8. A total of 339 PCM séimpies were

TABLE 4-8 Summary of Asbestos Air Monitoring Results y

NUMBER OF
| SAMPLES/SAMPLES
| ABOVE DETECTION | ,

LOCATION umT RANGE® | AVERAGE® (f/ml)
AP-2002 | 47/42 0-0.008 : 0.002
AP-2005 4939  0-0.007 0.001
AP-2013 - 11/10 0.001-0.003 |, 0.002
AP-3004 50/48 0-0.004 | 0.001
AP-3014 11710 0.001-0.002 0.001
AP-1009 ' 34/33 © 0-0.014* 0.002
AP-1010 Sl 44/40 ' . 0-0.006 0.002
AP-1016 11710 0.001-0.003 | | 0.001
AP-1026 - 33/32 -  0:0.019* 0.003
AP-4006 49/39 0-0.026* | 0.002
* . Atleast 6ne samhle’ re’submitted for TEM analysis.

(a) Includes only samples above detection limits.

collected with 303 samples indicating results above the detection limits. The range of samples

above the detection limit was 0.001 fibers per milliliter of air (f'ml) to 0.026 f/ml. All samples . .

but one that were resubmitted for TEM analysis were determined to have asbestos concentrations /
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below ‘detection limits. The one TEM sample indicating detectable asbestos was collected in
August at Francis Howell High School. Results showed one actinolite-tremolite fiber on the
sample filter, resulting in an asbestos concentration of 0.0005 f/ml.

Both PCM and TEM results of the environmental air samples collected from the site and
quarry perimeters and Francis Howell High School are below the fiber concentration limits
defined by the EPA’s acceptable clearance levels “for schools. ‘These results indicate that
asbestos fibers were effectively contained during the year. '

4.6 Highlights

 Statistical analysis at the 95% confidence level indicated that one radon track-etch

' monitoring station at the quarry perimeter and  four stations. in the chemical
plant/raffinate pits area exceeded annual average background levels in 1995. The
highest measured radon levels were 20% of the DOE derived concentration guide
(DCG) for integrated radon (Rn-222 and Rn-220).

e 1995 TLD results for the chemical plant perimeter, quarry perimeter, and off-site

~ locations ranged from 53 mrem/yr (0.53 mSv/yr) to 79 mrem/yr (0.79 mSv/yr).
, Statistical analysis of the results indicate at the 95 % confidence level that one quarry
 station and one raffinate pit perimeter station exceeded background levels.

* Asbestos analyses performed during 1995 showed fiber concentrations at' all
monitoring locations to be in compliance with the U.S. Environmental Protection
Agency (EPA) acceptable clearance levels for schools.

# Statistical analysis at the 95% confidence level indicated that four low volume
-airborne particulate monitoring stations exceeded 2-year background averages. These
include one at the chemical plant/TSA .perimeter and three at the quarry perimeter.
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5 RADIATION DOSE ANALYSIS

This section evaluates the effects of atmospheric releases and surface and groundwater

__ discharges of radiological contaminants from the Weldon Spring Site Remedial Action Project

- (WSSRAP).  Potential annual dose equivalents to the general public have been calculated and

are presented here. These calculations are compared against U.S. Department of Energy (DOE)
guidelines contained in DOE Order 5400.5. |

" Dose calculations are presented in this section for a maximally exposed individual and
a collective population. The exposure: conditions used in the dose calculations are further
discussed in respective environmental monitoring sections of this report.

Dose calculations related to airborne emissions as required by 40 CFR 61, Subpart H
(National Emission Stdndards Jfor Emissions of Radionuclides Other Than Radon From
Department of Energy Facilities) are presented in Section 6, National Emission Standards for
Hazardous Air Pollutants (NESHAPs) Progrém.' .

5.1 Pathway Analysis -

In developmg specific elements of the WSSRAP environmental monitoring program,
potential exposure pathways and health effects of the radioactive and chemical materials present
on site are reviewed annually to determine which pathways are complete. As reqmred by DOE

Order 5400.1, 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
petential'receptors. Pathways are then reviewed to determine whether a link exists between one
or more contaminant sources, or between one or more environmental transport qroc'esses, to an
exposure point where human or ecological receptors are present. - If it is determined that a link
exists, the pathway is termed complete Complete pathways are used in assessing radiological
and nonradiological exposures. Each complete pathway is reviewed to determine whether a
potential for exposure was present during the time frame of concern. If this is the case, the
pathway is termed applicable. Only applicable pathways are considered in estimates of dose.

Table 5-1 lists the Asix complete pathways for exposure from contaminants evaluated by
the WSSRAP environmental monitoring program. These pathways are used to determine
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radiological and nonradiological exposures from the site. Of the six comblete pﬁthways, five
were applicable in 1995 and were thus incorporated into dose estimates. These aré'Liquid (B),
Liquid (C), Airborne (A), Airborne (B), and External..

TABLE 5-1 'Exposure Pathways for the Weldoh Spring Site

: B ; APPLICABLE TO
EXPOSURE : 1995 DOSE

PATHWAY PATHWAY DESCRIPTION . ESTIMATE
Liquid(A) Ingestion of groundwater from local wells downgradient ' N

from the site.

Liquid{(B) Ingestion of game and fish inhabiting wildlife area. Y
Liquid{C) - Ingestion of surface water and sediments. ; ' Y

Airborne(A) ' | Inhalation of particulates dispersed through wind erosion ' Y
-1 and remedial action.

Airborne(B) Inhalation of radon emitted from contaminated . Y
soils/wastes. C

External Direct gamma radiation from contaminated soils/wastes. Y

\

_ As shown in Table 5-1, the Liquid (A) pathway is not applicable to the 1995 dose
estimate for the WSSRAP. Concentrations of radioactive contaminants in the production wells
near the Weldon Spring Quarry are currently comparable to background concentrations (see
Section 8.4). In addition, no drinking water wells are located in the vicinity of the chemical |
plant/raffinate pits area. ) -

The applicable radiological public dose guidelines for the WSSRAP are as follows:

¢ NESHAPs standard of 10 mrem (0.10 mSv) total effective dose equivalent annually
for airborne emissions other than radon at critical receptor locations.
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e DOE guldehne of 100 mrem (1 mSv) total effective dose equivalent for all expdsUre '

pathways on an annual ba51s

5.2 Radiological Release Estimates

Estimates of radiological releases to air and surface water were calculated for radioactive
particulates and radon gas. Table 5-2 shows the estimated activity release of radionuclides to
the environment, the corresponding mass released, and the half-life for each radionuclide.

Airborne particulate release estimates were calculated based on low volume monitoring
results at one perimeter receptor located at the chemical plant perimeter, and one monitoring
station at the Weldon Spring Quarry. Box models were used to predict the airborne particulate
release rate from the chemical plant and the quarry. The assumptions used in estimating
airborne releases are shown in Appendix B.

- Box models were also used to predict the radon release rate from the chemical plant and

the quarry for the year. In 1993, the estimated Rn-222 release was 15 Ci (5.6E-11 Bq). The . -

estimated Rn-220 release was 3.3 Ci (1.2E-11 Bq) Calculations and assumptlons are prov1ded
* in Appendix B.

During 1995, intermittent surface water runoff transport_ed uranium from the site through
six. major discharge routes. These routes were monitored through monthly sampling of the

runoff water, as required under the site National Pollutant Discharge Elimination System ‘

(NPDES) permit (see Section 7). Using NPDES natural uranium values in conjunction with the
activity ratios listed above, the U-234, U-235, and U-238 releases to water were calculated and
are presented in Table 5-2. Other radionuclides were not routinely monitored in|surface water
during 1995 because prevnous momtormg indicated no above background concentratlons

- 5.3 » Exposure Scenarios

Dose calculations were performed for the maximally exposed individual, collective
population, and NESHAPs critical receptors for applicable exposure pathways (Table 5-1) to
assess dose from the Weldon Spring site. First, conditions were set to determine the total

effective dose equivalent to a maximally exposed individual at each of the main site areas: the
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TABLE 5-2 Radionuclide Emissions to the Environment

ACTIVITY OF ACTIVITY OF
RADIONUCLIDE RADIONUCLIDE MASS OF
- RELEASED TO AIR |RELEASED TO WATER| RADIONUCLIDE | HALF-LIFE
| RADIONUCLIDE (ci)” ' (Ci) RELEASED (grams) (Yrs)
u-238 . 2.8E-6 1.36-2 3.9E4 4.47€09
U-235 1.3E-7 6.1E-4 280 7.04E08
U-234 3.0E-6 - 1.3E2 - 1 2 .| 2.46€05
' Th-232 . 1.5E-6 N/A . 14 1.40E10
Th-230 ‘3.2E-5 N/A ' 1.6E-3 7.54E04
Th-228 9.5E-7 - T N/A 1.1E-9 1.91
Ra-228 1.7E-6 N/A . 6.2E9 5.76
Ra-226 2.2E-6 - N/A 2.2E-6 1,600
Rn-222 " 15 N/A N/A 3.82 days
Rn-220 ‘ 3.3 N/A " N/A 55.5
i : seconds
Total Activity 18.3 27ED - 3.9E4 N/A

N/A  Not analyzed for this radionuclide
e Not distinguishable from background
Mulitiply by '3.7_E1Q to convert Ci to Bq

chemical plant/raffinate pits area, the quarry, and vicinity properties. A second dose equivalent
for a collective 'population was calculated for users of the August A. Busch Memorial
Conservation Area. - A third set of dose equivalent calculations was performed to meet
NESHAPs requirements (see Section 6). Results of these estimates were then comparéd to.
applicable standards to evaluate the impact on members of the publié and the environment.

Statistical analysis of the annual results indicated that although four perimeter low volume
particulate sampling locations averaged greater than background in 1995, no concentrations
- greater than background were detected by high'volume NESHAPs monitoring devices at critical
receptor locations. Calculations using perimeter and off-site monitoring data determined the
-collective population dose equiilalent to be less than 1 person-rem per year (0.0l person-Sv)
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from all pathways combined. Since all off-site low volume air particulate samplers and radon
gas deteétbrs (other than the background station) are within a 13 km (8.1 mi) radius of the site,
and il results measured within this radius are well below NESHAPs and DOE limits,
" incorporating a dose calculation for a population within 80 km (49.6 mi) of the site is

" - unnecessary. However, the collective dose equivalent was calculated fot specific target
- populations where complete exposure pathways were found to exist.

The scenarios and models used to evaluate these radiological exposures 'are conservative
but appropriate. Although radiation doses can be calculated or measured for ‘individuals, it is
not" appropriate to predict the health risk to a single individual using the methods described.
Estimates of health risks are based on statistical data collected from large groups of people
_ exposed to radiation under various circumstances; therefore, statistical models are not applicable
to single individuals. 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 a hypothetical maximally
exposed individual is small, as is the case at the WSSRAP. The s‘cenarios‘and resulting
- estimated doses used in the calculations are outlined in Table 5-3. In addition] the percentage
of the DOE guideline of 100 mrem (1.0 mSv) is provided. '

The collective population dose equivalent estimate, provided in units of person-rem
(person-Sv), is the product of the effective dose equivalent estimate at the exposure point and
the number of persons exposed. Exposure points are locations where members of the p:ublic are
potentially exposed to airborne radioactive particulate concentrations, radon gasiconcentrations,
external gainma radiation, or radionuclide concentrations in water or food at above-background
levels. The effective dose equiValent is calculated by estimating radionuclide concentrations in
the air, water, food, and external gamma pathwaYs at a given exposuré point and applying
standard breathing rates and dose equivalent conversion factors. These concentrations and ‘
reasonable exposure scenarios are used to estimate the amount of radioactivity ingested or
inhaled and the amount of external gamma radiation received by the potentially exposed
population. : ' N ‘

- All ingestion .and 'inhalation (internal radiation exposure ro.utes)' calculations were
performed using the methodology described in International Commission on Radicftion Protec;ion
(ICRP) Reports 26 and 30 (Ref. 26 and 27) for a 50-year committed effective dose equivalent..
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Fifty-year committed effective dose equivalent (CEDE) conversion factors were obtained frorﬁ
the EPA Federal Guidance Report No. 11 (Ref. 28). '

5.4  Deose Equivalent Estimates

Dose equivalent estimates for the exposure scenarios are presented in T able 5-3 and were
calculated using 1995 moﬁitor’mg data. Calculations for dose scenarios are provided in
Appendix B. Dose equwalent estimates are far below the standards set by the DOE for annual
public exposure and EPA NESHAPs limits.

The total effective dose equivalents (TEDEs) for a'hypothetical maximally exposed
individual near the chemical plant/raffinate pits, quarry, and vicinity properties are 0.041 mrem
(4.1E-4 mSv), 0.12 mrem (0.0012 mSv), and 0.0079 mrem (7.9E-5 mSv), respectively. These
values represent less than 1% of the DOE standard of 100 mrem (1 mSv) above background for
_ all exposure -pathways. In comparison, the annual average exposure'to natural background
radiation in the area of the site results in a TEDE of approximately 300 mrem (3 mSv). The
collective population dose equivalent is 0.043 person-rem (4.3E-4 person-Sv) for recreational
users of the Busch Memorial Conservation Area.

.5.4.1 Radiation Dose Equivalent From the Chemical Plant/Raffinate Pitsto a Hypothetlcal .
\/Iaxunally Exposed Individual '

This séction discusses the estimated TEDE to a hypothetical individual assumed to
frequent the perimeter of the chemical plant/raffinate pits and receive a radiation dose by the
exposure pathways identified above. No private residences are adjacent to the site. Therefore,
all calculations of dose equivalent due to the applicatle pathway of airborne radioactive
particulate inhalation assume a realistic residence time that is less than 100%. Use of the
Weldon Spring Training Area by military personnel is considered in the assessment of the
_exposure of a maximally exposed individual to airborne releases of radionuclides from the
chemical plant/raffinate pits area. Low volume radioactive airborne particulate sampler AP-
3004, near the Weldon Spring Trammg Area, indicated above background concentrations of
radionuclides; however, critical receptor location AP-4008, on the Army property, was not
statistically greater than background for either high or low volume measurements.
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TABLE 5-3 ExpoSure Scenarios for Weldon Sprin-g Site Radiological Dose Estima'tes.

ESTIMATED
EXPOSURE/ EFFECTIVE | PERCENT
i ~ INHALATION/ - DOSE OF DOE
EXPOSURE o S = -~ | EXPOSURE INGESTION : EQUIVALENT {GUIDANCE
- SCENARIO™ | PATHWAY ACTIVITY MEDIA DURATION RATE CONCENTRATION (MREM) LIMIT
WSCP/WSRP Liqﬁid(Bl N/A N/A N/A N/A N/A N/A N/A
Hypathetical {— : ,
individual Liquid(C) N/A N/A N/A N/A N/A N/A N/A
Exiernal Wa'lking near Air 10 hours 16 mrem/yr N/A 0.018 0.018%
WSCP perimeter '
Airborne{A) ] Walking near Air 10 hours | 1.25 m*/hour* 1.7E-16 uCi/mi 5.5E-4 0.0006%
WSCP perimeter
Airborne(B) | Walking near Air 10 hours |' 1.25 m¥%hour® | Rn-222 0.3 pCi/l 0.022 0.022%
WSCP perimeter )
wsa . Liquid(B) - ' N/A N/A N/A N/A N/A N/A N/A
Hypothetical : ¢ :
Individual Liquid(C) N/A N/A N/A N/A N/A N/A _ N/A
External Walking near Air 5 hours 15 mrem/yr N/A 0.0086 0.0086%
WSQ perimeter
Airborne{A) | Walking near Air 5 hours 1.25 m*/hour® 7.1E-16 uCi/ml -~ 1.2E-3 0.0012%"
WSQ perimeter {
Airborne(B) W_alking near Air 5 hours 1.25 malhou}"’ Rn-220 0.7 pCill ______OJPQB”__,__ __0.1.08%—
N , WSQ perimeter ) e
e .
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TABLE 5-3 Exposure Scenarios for Weldon Spring Site Radiological Dose Estimates (Continued)
ESTIMATED
EXPOSURE/ EFFECTIVE | PERCENT
INHALATION/ DQOSE OF DOE
EXPOSURE o . EXPOSURE INGESTION EQUIVALENT |GUIDANCE
SCENARIO | PATHWAY ACTIVITY MEDIA DURATION RATE CONCENTRATION {MREM) LIMIT
_ WSVP Liquid(B) | Consumption of Fish N/A 6.5 g/day 0.005 pCi/g 0.0034 0.0034%
Hypothetical fish from slough :
Individual . .
: Liquid(C) N/A N/A .N/A N/A N/A N/A N/A
External N/A N/A N/A N/A N/A N/A N/A
Airborne(A) |Fishing at slough _Air 62.5 hours | 0.96 m*/hour® 2.9€-16 uCi/ml 0.0045 '0.0045%
N/A N/A N/A N/A N/A - N/A N/A

Airborne(B)
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TABLE 5-3 Exposure Scenarios for Weldon Spring Site Radiological Dose Estimates (Continued)

, : COLLECTIVE _
L S e EXPOSURE/ POPULATION | PERCENT
: ' . INHALATION/ |7~ “- 1  DOSE | OFDOE
EXPOSURE | | EXPOSURE | INGESTION EQUIVALENT |GUIDANCE
SCENARIO | PATHWAY | ACTIVITY MEDIA | DURATION RATE CONCENTRATION | (person-rem) | LIMIT
Collective Liquid(B) | Fishing at Busch Fish N/A 200 g/person 0.009 pCi/g 0.041 N/A
Population Lake 36 .
(population =
5,985)
Swimming at | Sédiments |  0.285 | 200 mg/day 91.1 pCi/g 0.0004 | N/A
Liquid(c) | Busch Lake 36 |  hrigersan
lpopulation =} \y5¢e 0.286 | 0.05 liters/hour 67.5pCi/il | 0.0016 N/A
5,985) ' hr/person . : ’
Airborne(A) N/A N/A N/A N/A - N/A N/A N/A

N/A Indicates measurements for radioactivity for a media/exposure pathway at background levels.
WSCP Weldon Spring Chemical Plant
WSRP Weldon Spring raffinate pits
WSQ Weldon Spring Quarry
WSVP Weldon Spring vicinity properties
; Multiply by 0.037 to convert pCi to Bq
Multiply by 0.01 to convert mrem to mSv
Multiply by 0.01 to convert person-rem to person-Sv
(a) A breathing rate of 0.96 m®/hour is used for an individual engaged in light activity, while 1.25 m®/hour is for an individual engaged in

strenuous-activity-(Ref.-25)
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Althoi;gh the low and high volume samplers at the Weldo’ﬁ Spring Traihing Area
indicat‘ed no above-background concentrations- of radionuclides from the WSSRAP, a dose
_estimate was calculated based on the average net concentration above background leve'ls,‘as
measured by the low volume sampler at Station AP-3004. The dose estimate performed assumes
the primary contaminant is Th-230. -

The exposure scenario assumptions are as follows:

* Inhalation dose occurs to maximally exposed individual while walking near the
Weldon Spring Chemical Plant perimeter for a total of 10 hours per year.

e Net_airbome particulate concentration of 1.7E-16 uCi/ml (6.3E-12 Bg/ml) measured
at AP-3004 at the southwestern boundary of the chemical plant.

e Net radon concentration of 0.3 pCi/l (0.01 Bq/l), measured at RD-3003 at the
southwestern boundary of the chemical plant. »

e The -effective = dose equivalent conversion factor was - 1.25 rem/WLM .
(12.5 mSv/WLM). '

Based on the exposure scenario and assumptions described above, a maximally exposed4
individual who frequented the Weldon Spring Training Area received a total effective dose
equivalent of 0.041 mrem (4.1E-4 mSv) from external expdsure and inhalation of airbome
particulates and radon.

5.4.2 Radiation Dose From the Weldon Spring Quarry to a Hypothetical Maximally '
' Exposed Individual ' ' . '

This section discusses the estimated TEDE to a hypothetical individual assumed to
frequent the perimeter of the Weldon Spring Quarry. The only private residence adjacent to the
quarry site is monitored as a critical receptor, and all 1995 monitoring results indicated no above
background expos'ure pathways. Therefore,' all calculations of dose equivalent due to the
applicable pathways of airborne radioactive particulate inhalation (Airborne A), radon progeny
inhalation (Airbomg B), and direct external gamma exposure assume a realistic residence time
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of 5 hours/year, based on a hypothetical.individual who hikes along the southeastern boundary
of the quarry. The 5 hours/year assumption represents twice the value estlmated for hikers at
"the Weldon Spnng Conservation Area (Ref. 30).

Exposure SCenario assumptions particular to this dose calculation are as follows:

' No contribution from pathways Liquid(B) or Liquid(C) in Table 5-1 was assumed
because access to the quarry was controlled by 24-hour security an!d a2.4m(8ft)
" chain, link fence topped with barbed wire. Fishing, swimming, and drinking water
from the quarry pond were not considered to be realistic exposure pathways.
| _ .

e The individual hiked around the southeastern perimeter of the quarry 5 hours/year.

o The net gamma radiatio'n'exposure (measured at TD-1003) was| 15 mrem/year
(0.15 mSv/year). '

e The hlghest estimated annual average concentration of Rn-220 gas, at RD- 1002, was
0.7 pC1/1 (0.03 Bq/m®) above the normal background concentratlon of O 2 pC1/l
(. 007 Bg/m’). -

e The eéluilibrium ratio between Rn-220 gas and its progeny was 10%.

. The effective dose equnvalent conversmn factor was (.42 rem/WLM (4 2 mSv/WLM)
for Rn-220 (Ref. 31). ' :

The total effective dose equivalent to the hypothetlcal max1mally exposed 1nd1v1dual at
the quarry was 0 12 mrem (0.0012 mSv) from inhalation of radon progeny, inhalation of
airborne pamculates and duect gamma exposure

5.4.3 Radlatron Dose From Vlcmlty Propertlos to a Hypothetlcal Maxunally Exposed |
‘ Indmdual

This section discusses the estimated effective dose equivalent to a hypothetical individual
~ assumed to frequent the Femme Osage Slough, south of the quarry. This scenario provides a.
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conservative but plausible exposure assessment. No private residences are adjacent to the slough
(it is situated on land currently managed by the Missouri Department of Conservation (MDC)
as part of the Weldon Spring Conservation Area); therefore, all calculations of dose equivalent -
due to the applicable pathways of fish and in’gestiod (Liquid B) assume a realistic residence time .
of 62.5 hours/year. This scenario uses the app_licable exposure pathways listed in Table 5-1 and
is based on a hypothetical individual who fished at the Femme Osage Slough.

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

e An annual average radioactive air particulate concentration of 2.9E-16 uCi/ml
(1.1E-11 Bg/ml) above background, measured by the low volume sampler at station
AP-1010 (see Figure 5-2), was used in the dose estimate.

¢ No contribution to the "estimated dose was included from radon progeny
concentrations aSsociate_d with the Airbormme (B) pathway, because the slough is
contaminated only with uranium and is covered with water. Consequently, above-
background concentrations of radon are not expected at this location.

* The average total uranium concentration in fish samples taken from the Femme Osage
Slough was 0.005 pCi/g (1.9E-4 Bq/g) (see Section 9.3.1.1).

e The fresh water fish consumption rate was 6.5 g/day (0.23 oz/day) (Ref. 32).

* No contribution from pathway Liquid (C) was included because the stagnant water
‘conditions made it unlikely that the slough would be used for recreational swimming.

The total effective dose ¢quivalent- to the maximally exposed individual at the vicinity
~ properties from consumption of fish tissue and inhalation of radioactive air particulates at the
Femme Osage Slough as discussed above was 0.0079 mrem (7.9E-5 mSv).

5.4.4 Collective Populafion Dose

This section discusses the estimated collective TEDE to the populations assumed to
frequent the Busch Memorial Conservation Area. This scenario provides a conservative but
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plausxble exposure assessment. Results of NESHAPs critical receptor measurements at locatlons
where members of the public are likely to frequent indicated radioactive| air particulate

concentrations that were indistinguishable from background levels. However, the ingestion ‘

pathways Liquid (B) and Liquid (C) were considered plausible. Hence, visitors to the Busch

Memorial Conservation Area were considered in estimating the collective population. dose

equivalent due to remediation activities at the WSSRAP. Dose contributions from air
particulates, radon gas and gamma radiation at this location were not considered in the collective
population dose éstimates because they were indistinguishable from backgroun}d levels during

- 1995.

The scenario used for the Busch Memorial Conservation Area is based on recreational
use for fishing and boating activities. Exposure scenario assumptions particular to this dose
calculation are as follows: ' <" Tw - '

¢ The MDC estimates that approximately 160,000 persons per year luse the Busch
Memorial Conservation Area, which is adjacent to the chemical plant and raffinate
pits area, while another 5,895 persons participate in recreational boating activities.
Busch Lakes 34, 35, and 36 receive runoff from the chemical plant and raffinate pits

site;, and all three lakes are utilized for fishing and boating purposes. Therefore, a

population of 165,895 persons was assumed to have potential for exposure through
ingestion of fish, water, and sediment from these lakes.

o If each ﬁsh caught is consumed by a different person, the affected pop ulation would
be 80,000 persons. ;

e The hlghest average total uranium concentration in the fish collected from Lakes 34,
35, and 36 was 0.009 pCi/g G. 3E-4 Bq/g) (Section 8.3.1. 1)

e The average time spent at the Busch Conservatlon Area per boating trip was
approxunately 5.7 hours. :

e The average time per fishing trip was 2.5 hours.
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e Each of 5,895 visitors made only one visit to the area and spent 5% of the time |
swimming.

e Maximum water concentrations were 67.5 pCi/l (2.5 Bq/l) and sediment
concentrations were 91.1 pCi/g (3.4 Bq/g).

* No contribution from radon and its progeny was included in the Busch Memorial
Conservation Area dose estimates. Results from the measurements near the lakes
indicated that there was no reason to suspect at the 95% confidence level that
concentrations were greater than background levels.

The estimated population dose equivalent for the Busch lakes scenario was
0.043 person-rem (4.3E-4 person-Sv). '

’s

5.5  Highlights

e The largest TEDE to a maximally exposed individual from all pathways combined
was 0.12 mrem (0.0012 mSv), estimated for an individual who hikes around the
quarry perimeter 5 hours per year. This value represents 0.12% of the DOE
guideline of 100 mrem (1 mSv) above background levels.

e The collective population dose equivalent was estimated to be 0.043 person-rem
(0.00043 person-Sv). ‘ ‘
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1

-6 NESHAPS PROGRAM

This section provides information on 1995 annual atmospheric emissions of radionuclides, |
.in accordance vgith the requirements of 40 CFR 61, Subpart H, National Emisslion- Standards for
Emissions of Radionuclides Other Than Radon From Department of Energy Facilities.

Evaluations presented here include airborne emissions data and dose assessment/compliance
information related to sources of radioactive particulate emissions at the Weldon Spring Site

Remedial Action Project (WSSRAP). This section is prepared in fulfillment of the required _
- annual National Emission Standards for Hazardous Air Pollutants (NESHAPs) monitoring report

for the Weldon Spring site.

6.1  Facility Information

6.1.1 Site Description

Specific information about'th_e Weldon Spring site can be found in Section 1 of this

report.

«

6.1.2 Source Description

The Weldon Spring site is being remediated in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and the National

- Environmental Pbliéy Act (NEPA). It no longer operates as a uranium and thorium processing
~ plant and has been in mothball status since about 1966. Therefore, radionuclides are no longer -

emitted from the original uranium processing plant sources (i.e., stacks, vents, or pipes)
described in 40 CFR 61, Subpart H. '

Most airborne emissions of radionuclides at the Weldon Spring site result from wind
dispersion of surface soils or dust and dirt from building debris and fugitive |dust generated
during remedial actions. The two on-site water treatment plants and the chemical stabilization/
solidification (CSS) pilot facility, however, constitute potential emission points ("point sources").
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6.2 Air Emission Data

Most airborme emissions of radionuclides at the Weldon Spring site result from wind
dispersion of surface soils and fugitive dust generated during remedial actions. Modeling such
emission sources is not practical because of the inability to adequately characterize the emission
inventory. The amount of entrainment can be estimated from fugitive dust emission factors
developed by the U.S. Environmental Protection Agency (EPA) for various materials handling
activities, but it is generally recognized that those estimates contain gross uncertainties.
Measurement of the entrainment and emissions inventory is also extremely difficult and results
are uncertain at best, because the emissions are highly variable over both time and location.
Accurate measurements of area or volumetric fugitive emissions can only be made with complete
knowledge of the micro-meteorology in and around the source and the use of many (usually
greater than 10) measurement locations. Therefore, modeling ‘of downwind dispersion and
subsequent dose calculations using eiﬁher assumed or measured emission rates leads to extremely
uncertain results. ' ‘

~ After evaluating the methods of assessing effective dose equivalents from radionuclide
emissions from the Weldon Spring site, it was determined that monitoring air concentrations at
‘critical receptors was the most accurate means of assessing effective dose equivalents to
maximally exposed individuals. This alternative approach has been approved by EPA Region
VII. '

6.2.1 Point Sources

Table 6-1 briefly describes the two water treatment plants and CSS pilot facilify and lists
their nearest receptor locations. Because critical receptor monitoring is performed at the
WSSRAP, additional effluent monitoring under the requirements of 40 CFR 61 Subpart H and
DOE Order 5400.5 is not required. In addition to critical receptor monitoring, engineering
calculations have been performed to assess releases from the quarry and chemical plant water
treatment plants and resulting dose equivalents to members of the public. These results indicate
a dose equivalent of less than 0.1 mrem (0.001 mSv) at the nearest on-site receptor location, the
WSSRAP administration building.
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TABLE 6-1 WSSRAP Point Sources
EFFLUENT CONTROL NEAREST RECEPTOR
POINT ‘SOURCE 1.D. DESCRIPTION EFFICIENCY DESCRIPTION DfISTANCE
Site Water Treatment High Efficiency 99.97% for Administration 4‘00 m
Plant Air Particulate 0.3 micron . Building
(HEPA) Filtered DOP :
. . . L : |
Quarry Water High Efficiency 99.97% for Residence 700 m
Treatment Plant . Air Particulate 0.3 micron :
; (HEPA) Filtered | DOP
CSS Pilot Facility High efficiency | 99.97% for | Administration | 600 m
: air particulate 0.3 micron Building :
' (HEPA) filtered DoP '

6.2.2 Group Sources
The WSSRAP has not defined any grouped sources. .
6.2.3 Non—Po’inf Sources

_ The WSSRAP primary sources for emissions are diffuse sources that at|the most basic
level consist of two areas, a chemical plant area and a quarry area. ' Due to the many ,differént
and constantly changing activities within these areas, the WSSRAP has chosen to monitor
airborne concentrations at nearby critical receptor locations to demonstrate compliance with the
NESHAPs standard

The quarry diffuse source is a 3.6 ha (9-acre) limestone quarry located |approximately
6.4 km (4 mi) south southwest of the chemical plant area. The quarry is essentially in a closed
basin; surface water within the rim flows to the quarry floor and into a pond that covers
approxxmately 0.2 ha (O S acre). The quarry was used as a disposal area for dinitrotoluene
(DNT) and trinitrotoluene (TNT) process wastes; uranium, radium, and thorium residues; the
associated daughter products from on-site and off-site processing of uranium and thorium; and
‘building rubble and soils from the demolition of a uranium processing facility| in St. Louis,
- Missouri. Airborne emissions from the quarry result from the wind blown resuspension of
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radioactive particulates from quarry soils and resuspension of radioactive particulates due to
- remediation activities at the quarry, such as the operzftion of heavy equipment and the excavation
of soils. Bulk waste removal was essentially complete by the end of 1995, and residual waste
characterization is now in progress.

The Weldon Spring Chemical Plant and raffinate pits diffuse source encompasses 87 ha
"(217 acres) on which approximately 45 building foundations, four raffinate pits, the temporary
storage area (TSA), and the material staging area (MSA) are located. Airborne emissions from
the chemical plant result from windblown resuspension of radioactive particulates from site soils
and chemical plant building material/debris, and resuspension of radioactive particulates from
~ site operations such as bulk waste placement and soil excavation. Because the WSSRAP does
not attempt to determine emissions -from specific diffuse sources within the chemical plant and
quarry areas, it is impossible to provide a realistic estimate of total emissions. However, to
- provide the required information, estimates are based on a simple box model. These estimates
are provided in Section 5.2 of this report.

6.3  Dose Assessment

Due to the uncertainties associated with modeling airbormme radionuclide emissions
resulting from radioactive sources at the Weldon Spring site, the WSSRAP has chosen a more
reliable method of critical receptor monitoring. Critical receptor locations are places where
members of the public abide or reside and have a potential to encounter off-site concentrations
of radionuclides other than radon during WSSRAP remediation activities. The critical receptor
monitoring methodology is described in the WSSRAP Plan for Monitoring Radionuclide
Emissions Other Than Radon at Weldon Sprmg Site Crmcal Receprors (Ref. 21), Wthh has been
- approved by EPA Region VII.

6.3.1 Sampling Procedure

‘ A’ mentioned in Section 3.2.1.1 of this report, six designated critical recéptor locations
surrounding the Weldon Spring site have been selected in order to achieve compliance with
NESHAPs requirements. The six locations were selected based on their proximity to the site
‘(less than 1 km [0.62 mi]) and the probability that members of the public would spend at least
8 hours per day near them. The six critical receptor locations and the background monitoring
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location are shown in Figure 6-1 and are described in Table 6-2. They include: the common
boundary of the Weldon Spring Chemical Plant and the Missouri Highway Maintenance Facility
(AP-2001); the' WSSRAP administration building (AP-2005); Francis Howell High School '
(AP-4006); the "August A. Busch Memorial Conservation Area (AP-4007); the Weldon Spring
Training Area on the Department of the Army property (AP-4008); and 150 m (0.1 mi) from
the residence nearest to the quarry (AP-4011). Technically, the WSSRAP administration
building is considered an on-site receptor rather than a critical receptor becauselits occupants are
not members of the general public, and the area is under DOE control. However, for reporting
purposes, it is referred to as a “critical receptor.” Daniel Boone Elementary School is the
* designated background ‘monitoring location (AP—4012). '

Each critical receptor location mcludes a low volume air sampler ( ~ 40| lpm) and a hlgh
volume air sampler (~950 lpm). Low volume samples are collected on mixed cellulose ester
membrane filters approximately 1.5 m (5 ft) above the ground, and are exchanged on a weekly
basis. High volume samples are collected on large glass fiber or mlembrane filters
approximately 1.2 m (4 ft) above the ground, which are also exchanged weekl!y. It is the high
volume sampling results that are used to demonstrate NESHAPs compliance at the WSSRAP.

At the beginning of each calendar quarter, the high volume filters collected over the
previous quarter are composited to form seven distinct samples, one for each [critical receptor
location and background station. The high volume samples are analyzed for isotopic thorium,
total uranium, Ra-226, and Ra-228. For reporting purposes, the background concentrations are
subtracted from each sample concentration. If background concentrations are lgreater than the
concentration of the critical receptor sample, a negative value is reported. |

6.3.2 Compliance Assessment
Based on the results of the high volume samples, a realistic exposure scenario and dose
estimate was developed for each of the six critical receptor locations. . The assumptions made

for the dose estimates include:

e Breathing rate of 1.25 m¥%h (44.1 fe/h);

I =
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TABLE 6-2 Exposure Scenarios and»NESHAP's Dose Estimates for 1995

Muitiply by 0.01 to convert mrem to mSv . .

hr/yr . Hours per year

ESTIMATED DOSE-
. | _ ToTAL EXPOSURE _EQUIVALENT
T "CRITICAL RECEPTOR SAMPLE ID INDIVIDUALS DURATION (mrem)

Missouri Highway Maintenance Facility AP-2001 -9 2,000 hr/yr 0'.01 +0.24
WSSRAP administration building AP-2005 290 2,500 hr/yr ‘ 0.08+0.32
Francis Howell High School - Assessment 1 AP-4006 2,700 2,250 hr/yr - 0.05+0.31
Francis Howell High School - Assessment 2 AP-4006 1l 8,760 hr/yr 0.18+1.2
Busch Memorial Conservation'Area AP-4007 25 2,500 hr/yr 0.06+0.27
Weldo.n Spring Training Area AP-4008 it 2,000 hr/yr 0.07 +0.38
Nearest quarry residence AP-4011 1 8,760 hr/yr 0.41x1.1

{a) One individual residing full-time on school prbperties.

(b) One employee working full-time on Army property.

(c) One individual living at residence. :
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e 50-year committed effective dosevequivalent conversion factors provided in EPA
Federal Guidance Report No. 11 (Ref. 28); -

e Exposure duration listed in Table 6-2.

The dose calculations for each critical receptor are listed in Table 6-3. The maximum
dose equivalent calculated for NESHAPs critical receptors was 0.41+1.1 mrem (0.004 mSv)
committed. effective dose equivalent (CEDE) at AP-4011 for an individual residing at the -
residence nearest the quarry. All doses for critical receptor locations are less than 1 mrem
(0. Ol mSv) for the entire year, and are comparable to those calculated for 1994. These values
are well below the NESHAPs limit of 10 mrem (0.10 mSv) total effective dose equivalent per
year. : :

6.4  Additional Information
- No unplanned releases to the atmosphere occurred in 1995. |

Releases from the WSSRAP are primarily due to diffuse sources. The dose equivalent
estimates listed in Table 6-3 are based on critical receptor monitoring, and therefore estimate
the dose due to both point source and diffuse sburc_e emissions.

Data quality review of precision and accuracy for the NESHAPs high volume samples
established in the Plan for Monitoring Radionuclides Other Than Radon at Weldon Spring Site -
Critical Receptors (Ref. 21) indicated that the data quality objectives (DQOs) for precision were
- met, however; the DQOs for accuracy were not met for the first and fourth quarters of 1995.

Accuracy tests indicated failure of the Th-230 spiked samples to meet the known value objective

“of +50% for 85% of the samples. The uranium spiked samples met this objective. Failure of
the Th-230 sprkes accuracy is believed to be caused by splke preparation problems rather than
by laboratory analysis problems

‘A new Th-230 spike was prepared and preserved with nitric acid for the second quarter

1995. This resulted in 100% of the Th-230 spiked filters meeting the DQO for accuracy. In

the third quarter, 67% of the Th- 230 spiked filters met the DQO for accuracy. In the fourth
, quarter all Th-230 spiked filters failed the DQO for accuracy " This pattern of decreasmg
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TABLE 6-3 NESHAPs Isotopic Air Monitoring Results With Effective Dose Equivalent Contributions, 1995
AP-2001 1st Quarter 2nd Quarter 3rd Qua;'ter 4th Quarter Annual

Net Concentration

Etfective Dose

_Net Concentration

" Effective-Dose —

Net-Concentration

Effective Dose™ -

“Net Concentration

" Effective Dose

Ettective Dose

Radionuclide WCirmd "~ Equivalent {mrem) WCi/m®} Equivalent (mrem) wCi/m?) Equivalent {mrem) T WCifm?) Equivalent (mrem) | Equivalent (mrem)
Total U 1.43E-12+N/A 0.0001 £N/A 7.39E-11 £N/A 0.0044 +N/A 1.81E-11.£N/A’ 0.0011 xN/A 1.79E-11 £N/A 0.0011 £N/A 0.0068 £ N/A
R-a~226 -2.4E-11+£2.38E-10 01+0.0010 -6.6E-11+1.23E-9 010.0051 -4.1E-11 £4.07E-10 0+0.0017 1.47E-11£9.43E-11 0.0001 +0.0004 0.0001 +0.0055
‘Ra-228 -7.0€-11 £2.38E-10 010.0030 -4.2E-10x1.71E-9 0+0.0039 -4 .3E-10+2.11E-9 0:.t0.0048 9.68E-10+1.71E-9 0.0022+0.0039 0.002210‘007'9
Th-228 A1.1E111.68E-10 0+£0.0275 1.56-1241.77E-10 0+0.0290 194611 £1.39E10 | 0.003240.0228 | -1561246.49E11 | 0.000240.0106 | 0.0034 10.04_7‘2'
Th-230 -3.2E-11 £1.92E-10 010.0301 -3.8E-11+2.00E-10 0+6.0313 1.92€6-12+3.53€-10| 0.0003 10.0551 -3.3E-11 £ 2.44E-10 0:+0.0381 0.0003 :t0.0798‘
Th-232 -9.66-12+1.68E-10 0+0.1317 -1.86-11 £1.59E-10 0+0.1247 -4.1E-11+1.53E-10 010.1204 9.42E-13+7.17E-11 0.0007 +0.0564 | 0.0007 £0.2249
" EDE 0.0001 +0.1380 . 0.004410‘]31d ' 0.004.6 +0.134% 0.0043+0.0690f 0.0135%0.2435

1st Quarter ‘ 3rd Quarter - 4th Quarter ; Annual '

© AP-2005

Net Concentration

Effective bose

2nd Quarter

Net Concentration

Eftective Dose

Net Concentration

Effective Dose

Net Concentration

Eftective Dose

"Eftective Dose

Radionuclide wCi/m?) Equivalent (mrem) {(uCi/m®) Equivalent (mrem) wCi/m) Equivalent {mrem) wCi/m?) Equivalent (mrem) | Equivalent {mrem)’
’T(.ital U 1.30€-10 £ N/A 0.0100 £ N/A 3.42E-11 £N/A 0.0026 +N/A 4.95E-11 £ N/A 0:0037 £N/A 2.0E-10 £N/A 0.0150 £ N/A 6,0313IN/A
Ra-226 --1.6€-11 £ 2.56E-10 0+0.0002 -6.6E-11 £1.39E-9 0+0.0071 ~-5.26-12+4.18E-10 0+0.0022 5.86E-11 +1.02E-10 0.0003 £ 0.000% 0.0003 :tO.bO75
Ra-228 .2.7E-1111.3E-9 0+0.0037 -3.G'E-'|-Ot1,595-9 0+0.0046 -2.9E-10 + 2.06E-9 01+0.0059 8.56E-10+1.7E-9 0.0024 +0.0154 0.0024 £0.0175
Th-228 -1.2E-12+1.99€-10 01:0.0408‘ -1.2E-11 £ 1.67E-10 01+0.0342 1.65E-11 +1.54E-10 0‘.003410.0315 1.09E-11 +7.53E-11 0.0022+0.0154 0.0056 +0.0637
Th-230 8.35E~12:ﬁ:1‘95<1‘0 0.0016+0.0371 -3.8E-11 £1.71E-10 0+0.0334 0+3.68E-10 - 0+0.0718 '~3‘OE:1.1:!:2.64E‘10 0+0.0515 " 0.0016+£0.1015

' Th-232 5.77E-12+1.93E-10. 0.0057 £0.1900 | -1.8E-11 £1.81E-10 01+0.1482 -4.1E-11 £1.62E-10 0+0.1594 3.735'11.;.!:844E~'|:| 0.0367 £0.0826 0.0427 £0.3004

EDE 0.0100+0.1980| 0.0026 +0.155 y 6.0071 +0.177 ! 640566 ::0.098_6 0.08391+0.3239
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TABLE '6-3 NESHAPs Isotopic Air Monitoring Results With Effective Dose Equivalent Contributions, 1995 (Continued)
AP-4006 1st Quanér 2nd Quarter 3rd Quarter 4th Quarter Annual

Net Concentration

Effective Dose

Net Concentration

Effective Dose

Net Concentration Etfective Dose’

Net Concentration

Effective Dose

Effective Dose

Radionuclide wCi/m?) Equivalent {mrem) wCi/m?) Equivalent (mrem) {uCi/m®) Equivalent {mrem) (wCi/m”) Equivalent (mrem) | Equivalent.(mrém)
Total U -3.1E-12£N/A 0 £N/A 1.17E-10 £N/A 0.0079 £ N/A 1.83E-11 xN/A 0.0012+N/A 2.2E-11 £N/A ’ 0.0015 £ N/A 0.0106 £ N/A
Ra-226 -2.4E-11 £ 2.43E-10 0+0.0011 -6.6E-11 £8.76E-10 0:+0.0041 -2.6E-11 £4.63E-10 010,0621 ..-5.2E-13+9.48E-11 -0,10.0004 00,0048
Ra-228 5.06E-11 £1.24€-9 0.0001+0.0032 3.06E-11+£2.13E-9 0.0001 £0.0055 -6.2E-10 £ 2.2E-9 0‘::0.0057 4.386-10+1.74E-9 0.0011 £0.0045 0.0013+0.0097
1"h~228 -1.0E-11 £ 2.01E-10 0+0.0371 4.52E-12+2.14E-10 | 0.0008+0.3996 | 9.85E-12+1.35E-10{ 0.0018+0.0248 -2.2E-12+6.83E-11 0+0.0126 0.0026 +0.0610
Th-230 »3.2E-11.i:1.96E-10 0+0.0344 -3.8E-11 £2.02E-10° 0+£0.0355 "} 1.076-11+£3.526-10] 0.001910.0619 -3.36-11 £ 2.61E-10 01+0.0459 0.001910.0916

-Th-232 -3.4E»11 +1.89E-10 0+0.1672 3.46E-11+2.04E-10 | 0.0307 +0.1805 »4.1E-11 +1.47E-10 0+0.1307 —6.25-1’2:7448541 010.0662 0.0307 +0.2864
EDE 0.0001 +0.1747 . 0.0395+0.1883" 0.0049+0.146 0.0026 +0.0817] 0;0471 +0.3070
1st Quarter 2nd Qﬁarter 3rd Quarter 4th Quarter Annual

AP-4007

Net Concentration

Effective Dose

Net Concentration

Effective Dose

Net Concentration Effective Dose

Net Concentration

Eftective Dose

Effective Dose

Radionuclide wCi/m) Equivalent (mrem) wCi/m?) Equivalent {mrem) wCifm®) Equivalent {mrem) WwCi/m?) Equivalent {mrem) Equivalent {mirem)
Total U T.11E-11 £N/A 0.0007iN/A -2.5E-11 £N/A 0 £N/A 2.12E-10 £ N/A 0.0128 +N/A 1.25E-10 £N/A 0.0075 £ N/A 0.021 £ N/A
'Ra-226 -1.86-11 £ 2.58E-10 -O;t0.00'” -6.6E-11 +8.89E-10 0+0.0037 2.84E-11+4.35E-10| 0.0001+0.0018 |.5.87E-12%1 .48‘5-10 01+0.0006 0.0001 £0.0043
Ra-228 3.32E-10+£1.34E-9 0.00081@.0031 ~5.4E-10:1.84E-9 0+C.0042 -5.7E-10£2.22E-9 01:‘01)‘051 5.44E-10 +1.84E-9 0.0012+0.0042 “0.0020 +0.0842
TH-ZZB -8.3E-12+£1.96E-10 0+£0.0321 8.25E-13+1.76E-10 | 0.0001 +0.0288 0+1.78E-10 . 0+0.0292 2.19E-11 £7.49E-11 0.0036 +0.0128 1 0.0037+£0.0535
Th-230 -3.2E-11 £2.14E-10 01+0.0334 -3.2E-11 11,315-1'0 0+£0.0283 2.11E-12+4.18E-10 0:000310.0554 -3.3E-11 £ 2.58E-10 0:+0.0403 0.0003 +:0.0884
Th-23é -1.2E-11 £1.87E-10 0+£0.1469 1.81E-11+£1.66E-10 | 0.0143+0.1305 | -3.4E-11+1.67E-10 0+0.1310 ' 2.46E-11+7.77€-11 0‘0194;:'().0611 0.0337+£0.2439

EDE 0.0015+0.1541 0.0144 +0.1367 0.0132+0.1494 0.0317+£0.0743 0.0608+0.2720
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TABLE 6-3 NESHAPs Isotopic Air Monitoring Results With Effective Dose Equivalent Contributions, 1995 (Continued)
AP-4008 1st Quarter 2nd Quarter 3rd Quan;r 4th Quarter Annual
Né;Concentration Eﬂet:.tive. 609& _V Net Concentration 1 ;ﬂec.tive Dose Net Concentration Eftective Dose Net Concent.ration Ettective Duse Effective Dose
Radionuclide wCi/m?) Equivalent {mrem) wCi/m?) Equivalent {mrem) wCi/m?) Equivalent {(mrem) wCi/m®) Equivalent (mrem) Equivalent (mrem)
Total U 2.73E-12+N/A 0.0002 +N/A 4.48E-11 £N/A 0.0027 £N/A -8.1E-11 £ N/A 0£N/A 4.85E-11 =N/A 0.0029 £N/A 0.06581N/A
Ra-226 5A13EA13t2.52E-.10 0+0.0010 -8.6E-11+1.07E-9 '0+0.0044 1.26€-11 £4.97E-10 0.0001 +0.0020 | 2.96E-12+1.01E-10 01.0,0004 ; 0.0001 +0.0050
.Ra-228 -1.1E-10+1.28E-9 05:0.0029 -3.9E-10 + 1.85E-9 0+0.0042 -9.BE-10+£2.12E-9 0+0.0049 2.9E-10+1.58E-9 0.0007 £0.0036 0.0007 x0.0b?S :
Th-228 5.02E-12+1.73E-10 0.0008 +0.0283 6.81Ev1211.77E.-10 0.0011+0.0291 1.19&11;1.43510 0.0020 +0.0235 -6.0E-12+6.47E-11 0+£0.0106 0.0039 t0.0481.
Th-230 -3.2E-11 £1.93E-10 0+0.0302 -3.26-11 +£1.71E-10 01+0.2667 2.09E—10§;4.63E—10 0.0326+0.0724 | -3.3€-11 12..575-10 0+0.0401 0.0326 +0.2809
Th-2.32 -6.8€-12:1.65E-10 010.1296 4.02E-11 £1.7E-10 0.03;163:0.1338 -4.1E-11 £1.91E-10 0+0.1501 -1.9E-12+£7.23E-11 0+0.0569 0.0316 £0.2459
EDE 0.0010+0.1361 0.0354 +0.1397 0.0347 +£0.1684 0.0036 £0.0705 .0.0747 +0.3765
. AP-4011 1st Quarter * 2nd Quarter 3rd Quarter 4th Quarter ‘Annual
Nc;t Conc.entration‘ Effective Dose Net Concentration Effective bose Net Concentration Effective Dose . Net Concentration Effective Dose Effective Dose
"Radionuclide WCi/m®) Equivalent {mrem) WCi/md) Equivalent (mrem) WwCi/md) Equivalent {mrem} wCi/m?) Equivalent {mrem) Equivalent (imrem)
Total U .-2.9E-11 +N/A 0 +N/A A—2.4E-‘I1 +N/A 0 £N/A 5.63E-10 £ N/A 0.1486 +N/A -5.0E-11 £N/A " OEN/A 0.1486 +N/A
Ra-226 ~1.1E-11.12.44E-10 010.0044 -2.9E-11 £ 1.06E-8 0+0.0192 -3.6E-11+4.42E-10 010.0080 2.0E-12¢1"22€-10 01+0.0022 010.0214
. Ra-228 .8.83E~11.:t1.295-9 0.0009 +£0.0129 -3.0E-10 +1.83E-9 0+£0.0183 -4 9E-10 +2.19E-9 0+0.0220 6.04E-10+1.7E-9 0.0661 +0.0171 0.0070£0.0357
Th-228 6'.66E-1211.99E~10 0.00431:6.1430 ' 9.8'8E.»12:t1.74E~10 0.0071 +0.1251 0+1.35E-10 - 0+0.0967 . 2A26E—1217.01E.-11 0.001610.0503' 0.01301+0.2190
Th-250 1.12E-10x2.11E-10 0.0768+0.1443 | -3.8E-11 +1.82E-10 01+0.1249 9.85E-11 +3.81E-10| 0.0674+0.2609 | -3.2E-11+2.65E-10 0+0.1747 0.144210.3674
Th-232 .-‘.l..1E-11 +1.89E-10 0+0.6526 1.33E-11 11.605-10 0.0460 +0.5500 | -1.7E-11+1.83E-10 0+0.5283 1.39€-11+7.73E-11 0.0479 £+0.2665 0.0939 1.1.0385
EDE 0.0820+0.6837 0.0531.+0.578 0:2160-+0-597 : 0:0556'+ 0.’323’1 —074067 171239
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TABLE 6-3 NESHAPs Isotopic Air Monitoring Resuits With Effective Dose Equivalent Contributions, 1995 (Continued)

AP-4012 1st Quarter 2nd Quarter 3rd Quarter “4th Quarter . Annual
Concentration Concentration Concentration Concentration Eftective Dose

Radionuclide wCi/m?} wCi/m?*) wCi/m’) WCi/m?) Equivalent (mirern)

Total U 1.54E-10 xN/A 2.13E-10£N/A .1‘71E-10:tN/A v2.58E<10:tN/A

Ra-226 2.4E-11+1.66E-10 6.64E-11 +8.03E-10 7.4E-11 +3.08E-10 2.09€-11 £6.71E-11

Ra-228 2.88E-10+£9.02€-10 9.87E-10 £ 1.36E-9 1.24E-9+1.52E-9 3.01E-10+1.08E-9

Th-228 1.82E-11 £1.35E-10 1A15E~111>1A33E-1A0 0+1.0E-10 2.09E-11 £4.76E-11

Th-230 3.2E-11 £1.39€-10 3.75E-11 £1.39E-10 0x2.47E-10 3.26E-11 +1.88E-10
l Th-232 4.99€-11 +1.3E-10 1.76E-11 £1.22E-10 4.07E-11 +£1.05€E10 2.47€-11 £5.04E-11 -

N/A Not available

Background annual dose not calculated
EDE  Effective Dose Equivalent
Multiply by 0.01 to convert mrem to mSv.
Multiply by 37,000 to convert £Ci/m® to Bg/m®.

;e
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accuracy, as time progresses after spike preparation, was also present in 1994. This indicates
that the Th—230,in solution is gradually reduced over time. Therefore, the laboratory analyses
may have been accurate. In addition, the laboratory prepared and analyzed Th-230 matrix
spikes in house that indicated exceptable recoveries.

Starting in the first quarter of 1996, a new Th-230 spike solution will|be prepared and
used to spike one sample. The old spike will be used for another sample! Based on the
analytical results of the newly prepared spike sample, a new spike solution willlbe prepared and

used each quarter. This should allow. the accuracy DQOs for Th-230 spike samples to be met. :

6.5 Supplémfental Information

Althdughi not required by 40 CFR 61, this supplemental information is provided to assist

“the DOE in guidance development and for future interactions with the U.S! Environmental

Protection Agenéy (EPA). Information includes the following: collective population dose
equivalent due to airborne releases of radionuclides; status of compliance with 40 CFR 61

“Subparts Q and T; details of non-storage radon emissions; a discussion of radionuclide emission -

- points; and the status of the site quality assurance program for radionuclide emissions
measurements. - '

6.5.1 "Collective Population Dose Equivalent: .

The total 1995 collective population dose equivalent was 0.043 - person-rem
(4.3E-4 person-Sv). These estimates were calculated for users of the August A. Busch
Memorial Conservation Area. The approximations were based only on ingestion of fish, water,
and sediment while fishing and .swimming. ' The NESHAPs monitoring results at the
conservation headquarters bu1ldmg (Station AP-4007) indicated no above background
concentrations of radxonuchdes Station AP- 4007 is shown in Figure 4-3.

6.5.2 Subparts Q and T of 40 CFR 61

The regulations contained in Subpart Q pertain to Rn-222 emissions from radium-
containing storagi_: or disposal facilities. Since the TSA was not yet completed in 1995,
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Subpart Q did not apply. However, radon flux measurements at the TSA, as required by
Subpart Q, are scheduled for 1996,

The regulations contained in 40 CFR 61 Subpart T apply only to sites that are ".. listed
_in, or designated by, the Secretary of Energy under Title I of the Uranium Mill Tailings Control
_ Act of 1978 or regulated under Title I of the Uranium Mill Tailings Control Act of 1978."

Subpart T does not apply to the Weldon Spring site since it does not fall into the applicable
categories. '

6.5.3 Radon Emissions from WSSRAP Non-Storage Sources

6.5.3.1 Rn-220 Emissions. The Weldon Spring Quarry was used for disposal of
a variety of radiologically and chemically contaminated wastes from the early 1940s to 1969.
In 1995, transfer of quarry bulk waste to the temporary storage area (TSA) was virtually
complete. Included in the radiologically contaminated waste disposal inventory is at least
800 cu yd (612 m?) of Th-232 residues received from Cincinnati, Ohio in 1959 and 1966, and
an unknown quantity of Th-232 contaminated residues, rubble, and equipment received since the
shutdown of the chemical plant in 1966. Radiological characterizations of the quarry wastes
were performed in 1984 and 1985. Ra- 228 concentrations detected in the quarry wastes during
characterization activities ranged from 1.0 pCi/g (0.037 Bq/g) to 2,200 pCi/g (81.4 Bq/g).
Additional information about Th-232 wastes is contained in the. Remedzal Investigation for
' Quarry Bulk Wastes (Ref. 2)

To estimate the airborme Rn-220 emissions from the quarry during 1995, the above
background'modiﬁed alpha-track radon detector results were incorporated into a box model.
The box model approach provides conservative results and is used in place of Gaussian
dispersion modeling, which is generally inappropriate for estimates to close-in receptors. The
estimated off-site Rn-220 release from the quarry was 3.3 Ci (1.2E-11 Bq). This corresponds
to a committed effectivc dose equivalent to the hypothetical maximally exposed individual of
0.108 mrem (1.1E-3 mSv).- Calculations and assumptions are provided in Appendix B.

| Other pqtential Rn-220 sources are the TSA, which is currently storing quarry bulk
wastes, and the four raffinate pits used for the storage of wastes from past uranium refinery
operations. The chemical plant perimeter is monitored for radon gas at 12 locations using alpha
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track radon monitors. These monitors are sensitive to all isotopes of radon. Statistical analysis

at the 95% confidence level of the alpha track detector results indicated that perimeter Rn-220
concentrations during 1995 were not distinguishable from background levels..

6.5.3.2 | Rn-222 Emissions. As stated in Section 6.5.3.1, the quarry was used for -

disposal bf a variety of radiologically and chemically contaminated wastes from the early 1940s
to 1969. In 1995 the quarry was a non-storage source of Rn-222. Virtually all the quarry bulk
wastes are now in temporary storage at the TSA. Included in the waste disposal inventory is
demolition rubble from the Destrehan Street feed materials plant in St. Lbuis, Missouri. The
waste contained less than 1 Ci (3.7E10 Bq) of Ra-226 and covered approximately 0.40 ha
(1 acre) of the quarry floor to.a depth of about 9.1 m (30 ft). Also, several buildings at the
chemical plant were decontaminated and approximately 4,200 m’ (5,500 cu yd) of waste
materials were dumped in the quarry. The wastes contained uranium and its progeny and were
placed on the quarry floor. The extent of the radiological contamination of this material is
unknown. Radiological characterizations of the above material were performed in 1984 and
1985. Ra-226 'concentrations detected in the waste during characterization ranged from
0.2 pCi/g (0.007 Bq/g) to 2,780 pCi/g (103 Bq/g). Additional information about Ra-226 waste
removed from the quarry is contained in the Remedial Investigation for Quarry Bulk Wastes
(Ref. 2). l ' ‘

The other non-stbrage source of Rn-222 during 1995 was the four raffinate pits that were
used for the storage of waste resulting from past uranium refinery operations. As in the
technique used for Rn-220 (see previous section), the airborne Rn-222 emissions from the

chemical plant during 1995 were estimated by incorporating the above background alpha track

radon detector results into a box model. The estimated off-site Rn-222 release from the
chemical plant was 15 Ci (5. 6E-11 Bq). This corresponds to a committed effective dose
equivalent to the hypothetical maximally exposed individual of 0.022 mrem (2.2E-4 mSv).
Calculations and assumptions are provided in Appendlx B.

6.5.4 Effluent Monitoring Requirements

The site water treatment plant and the quarry water treatment plant were in operanon
* during 1995 and were potential point sources of radioactive airborne particulates. The WSSRAP
has developed a plan to continuously monitor air concentrations of radioactive particulates at
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designated critical receptor locations resulting from remedial activities, in accordance with

40 CFR 61.93, Paragraph (b)(5). This approach is contained in the report Plan for Monitoring

Radionuclide Emissions Other Than Radon at Weldon Spring Site Critical Receptors (Ref. 21A),',

which has been approved by EPA Regibn VII. The report includes a discussion of the WSSRAP
quality assurance program for measurement of radionuclide emissions from the Weldon Spring

site. This program conforms to the requirements of 40 CFR 61, Appendix B, Method 114, and

ensures that emission measurements are representative and are of known precision and accuracy.

Data . quality objectives outlined by the quality assurance program are also 'discu'ssed in

Section 6.4. ‘ '
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7 SURFACE WATER PROTECTION
- 7.1  Program Overview

The environmental monitoring and protection program for surface waters at the Weldon
Spring Site Remedial Action Project (WSSRAP) includes monitoring discharge points permitted
under the National Pollutant Discharge Elimination System (NPDES) program and momtormg
streams, ponds, and lakes under the surface water momtormg program.

The effluent, or NPDES, monitoring program at the Weldon Spring site establishes
sampling requirements for discharge points (outfalls) at both the chemical plant and the quarry.
The goals of this program are to maintain compliance with the NPDES permit requirements and
to characterize water released from the site to protect the environment and the health of
downstream water users. The Project Management Contractor (PMC) uses the water data to
develop strategies to minimize the discharge of water borne contaminants from the site in
accordance with the WSSRAP policy that all surface water be closely monitored and treated, as
necessary, to meet Federal and State requirements. ’

In addition, the surface water monitoring program monitors off-site water bodies for any
~ existing contamination and any changes in contamination levels. The data generated from this
monitoring are used in conjunction with the NPDES monitoring to measure the success of the
project’s goal to clean up the site with no increase in contaminant discharge or degradation of
the off-site water.bodies.

7.2 Applicable Standards

The WSSRAP is subject to, and complies with, Executive Order 12088, which requires
all Federal facilities to comply with applicable pollution control standards. Effluent discharges
from the site for 1995 were authorized by four NPDES permits issued by the Missouri
Department of Natural Resources (MDNR). The MDNR requires specific parameters to be
sampled under each permit. Each parameter is assigned either effluent limits or a "monitoring
‘only” status, which means the concentrations are reported but not limited by the permit.
Sampling frequencies and. reporting requirements for the two major permits, MO-0107701 and
MO-0108987, are summarized in Tables 7-1 and 7-2, respectively. . These permits were reissued
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TABLE 7-1

Weldon Spring Chemical Plant Storm and Sanitary Water (NPDES Permit

MO-0107701) Monitoring Requirements
LOCATION
. NP-0002, NP-0003"!, NP- 0005
PARAMETER NP-0010 NP-0006
once/month once/quarter

Sampling Frequency

Flow

GPD {monitor only)

GPD (monitor only)®

Settleable Solids

1.0 mifi/hr

TEs

mg/! {(monitor only}®™

15 / 20 mg/*®

Nitrate and Nitrite as N

mg/l (monitor only)

Uranium, total’

mg/l {(monitor only)}*

" constituents, Cu and Zn in the chipped wood storage area pond prior to discharge to Qutfall

NP-0003. See Table 7-2 for limits.

Not Applicable.

Gross a “ pCi/l (monitor only)
- pH . 6 - 9 standard units 8 - 9 standard units
Fecal coliform v 400/1000 colonies/
100 ml*@
BOD 10/15 mg/®
NOTE: Refer to Figure 7-1 for NPDES monitoring locations.
. Permit requires reporting in both ngI and pCi/l and notification of MDNR if monthly aVerage »
exceeds 2 mg/l or daily maximum exceeds 4 mg/i. )
(a) Frequency is once/month. :
(b) Limit is 50 mg/l if erosion control is not designed fora 1 in 10 year, 24-hour storm.
Hc) Monthly average and weekly average changed to 30/45 mg/l on August 4, 1995.
(d) Monthly average/daily maximum.
(e) NPDES permit MO-0107701 was revised on August 4, 1995 to include samphng of creosote
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TABLE 7-2 Treated Effluent Parameter Limits and Monitoring Requirements for

Quarry Water Treatment Plant (NPDES Permit MO-0108987) and Site
Water Treatment Plant (NPDES Permit MO-0107701)

LOCATION _ : ~ LOCATION
: NP-0007* ‘ NP-0007*
PARAMETER NP-1001¢ PARAMETER NP-1001*
Gross a pCi/l® Pb, total - 0.10 mg/l
Gross B : pCi/l®® Mﬁ, total 0.10 mg/l
“Uranium, 'total pCi/li®® . . Hg, total - 0.004 rhg/l ,
Ra-226" - pCi/'® ’ Se, total 0.02 mg/i
Ra-228" | pCin® Cyanide, Amenable 0.0075 mg/l
Th-230% pCi/l®® : 2,4-DNT 0.22 g/l
Th-232¢ pCi/l® Fluoride, total 4.0 mg/l
Flow GPD@ Nitrate and Nitrite as N 20 >mg'/l‘°’
coD 90/60 mg/l Sulfate as SO, 500 mg/!
TSS 50/30 mg/l*®  Chioride “mg/I®
pH 6-9 standard units ' Priority Pollutants® mg/|i2 i
As, total © 0.10 mg/l Vihols EFtlizaat Toxioity -
Cr, total - 0.1 mg/l Po0-210¢ ' pCi/le®
Cye _ 1.00 mg/t Ac-227¢ , pCi/le
Cu-Site 1.0/0.66 mg/®® . Radon® pCi/I®
Zn-Site 5.0/3.33 mg/I'*"™ Creosote-site” A

NOTE: Refer to Figure 7-2 for NPDES monitoring locations

(a)
(b)

{c)
(d)
(e)

Frequency- = once per batch unless otherwise noted.

Monitoring only.

Water treatment plants designed for an average concentration of 30 pCi/l (1.11 Ba/l) and never
to exceed concentrations of 100 pCi/l (3.7 Bq/l). .

Once/month '

Quarry only. - ‘

Daily maximum/monthly average.
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TABLE 7-2 Treated Effluent Parameter Limits and Monitoring Requirements for
Quarry Water. Treatment Plant (NPDES Permit MO-0108987) and Site
Water Treatment Plant (NPDES Permit MO-0107701) (Continued)

(f) “Includes priorit\/ pollutant fnetals, total phenols, and total cyanide with reissuance of the NPDES

permits. Priority pollutants are listed in 40 CFR 122.21 Appendix D, Tables |l and !I1.)
(g) Limit applies to chemical plant; monitoring only at quarry.
(h) Annual monitoring.

(i) Quarterly monitoring. :
{i) "No statistical difference between effluent and upstream results at 95% conﬂdence level.”

(k) Once per batch .for each batch sampled within a period of 30 days following mtroductlon of
CWSA water (which has failed these limits) to the SWTP.
{1 Includes: acenapthylene, acenaphthene, benzo(a)anthracene, dibenzo(a,h)anthracene,

benzo(a)pyrene, benzo (k) fluoranthene, chrysene, fluoranthene, fluorene, mdeno (1,2,3-cd).

pyrene, naphthalene, and phenanthrene.

{m) Daily maximum - 2.5 x Q.L., monthly average - 1.5 x Q.L. Q.L. - quantification level as set by

most recent edition of Standard Methods (Q.L. taken as practical quantnf«catnon limit [PQL]).
{n) . Polychlorinated biphenyls {PCBs) have a limit of 1 ug/l. ;

on March 4 1994, and June IO 1994, respectlvely Permit MO- 0107701 was revised on
August 4, 1995.

The borrow area and borrow area haul road land disturbance storm water permit,
MO-R100B69, issued September 1, 1994, has no specified monitoring or reporting requirements.

A program was developed in the Environmental Monitoring Plan for monitoring settleable solids-
and, under certain circumstances, oil and grease. The results of this monitoring were used to

measure the effectiveness of erosion control and improve controls if required. Permit
MO-G679035, issued August 31, 1994, is for hydrostatic test water from site water treatment
plant Train 2 plant and facilities construction. - This permit requires sampling once per release

for total suspended solids (TSS), oil and grease, and flow and reporting analytical results within

30 days of discharge. There were two discharges under NPDES permit MO-G679035 during

1995, with all parameters in ,comphance with permit limits. This permit was terminated on '
‘November 27, 1995. There will be no further discharges. s ‘

Effluent discharges are also regulated by Department of Energy- (DOE) Order 5400.5,
which calls for a best - available 'technol'ogy evaluation if the annual average uranium
concentration at the outfall exceeds . the derived concentration guideline (DCG) for natural
uranium (600 pCi/l [22.2 Bg/1]). Measures are also taken to keep uranium concentrations as low
as reasonably achievable (ALARA) '
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The primary criteria used to develop the surface: water monitoring program were the
Missouri Water Quality Standards for drihking water supplies established under the Missouri
Clean Water Commission Regulation (10 CSR 20-7.031) and the U.S. Environmental Protection
“Agency primary and secondary maximum contaminant level concentrations for drinking water. -
A table of applicable water standards that includes contaminants routinely monitored in the
surface water program can be found in Section 8.

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

7.3 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. '

7.3.1 Weldon Spring Chemical Plant and Weldon_Spring Raffinate Pits

The chemical plant area is located on the Missouri-Mississippi Rivers surface drainage
divide. The topography is gently undulating and generally slopes northward to the Mississippi
River. Streams do not cross the property, but incipient drainageways convey surface water
runoff to off-site streams. Surface drainage from the northern and western portions of the site
drain to tributaries of Busch Lake 35 and then to Schote Creek, which in turn enters-Dardenne
Creek, ultimately draining to the Mississippi River (Figure 7-1). Surface drainage from the
chemical plant’s abandoned storm water sewer and Frog Pond also discharges to Dardenne Creek
after flowing through Busch Lakes 35 and 36 and into Schote Creek. Runoff from the southern
portion of the chemical plant site flows southeast to the Missouri River via the Southeast
Drainage (Valley 5300). During late 1995 two sedimentation ponds were constructed and placed
in operation. One is upstream of Outfall NP-0003 and receives all the flow from the watershed
prior to discharging to the outfall. The other is in the northeast section of the site and presently
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~ receives part of the runoff from the Frog Pond watershed. In the future, it will receive all
runoff except that from the PMC and subcontractor parking lot.

The four raffinate pits, located in the southwestern portion of the chemical plant area,

do not discharge to the surface and collect only direct precipitation. Water from the raffinate
pits has been, and will be, treated at the site water treatment plant before release. The material
staging area (MSA) basin (SW-2015) is a temporary holding pond that collects storm water
runoff from the staging area. After monitoring for uranium and meeting the specified release
level of less than 600 pCi/l (22.2 Bg/l), this impoundment is periodically pumped into the ‘Ash
Pond diversion channel, which flows to NPDES Qutfall NP-0003 and then to Busch Lake 35.

7.3.2 Weldon Spring Quarry
Surface water bodies in the quarry area are the Femme Osage Slough, the Little Femme

Osage Creek, and the Femme Osage Creek (Figure 7-2). These water bodies do not receive
direct runoff from the quarry, but are sampled to monitor potential changes due to the movement

of contaminated groundwater from the fractured bedrock of the quarry through the fine- gramed ‘

alluvial materials.

The Femme Osage Slough is located directly south of the quarry and is known to receive
contaminated groundwater from the quarry through subsurface recharge. There is no natural
flow from the slough; it is essentially land locked. The Little Femme Osage Creek is located

~west of the quarry and discharges into the Femme Osage Creek approximately 0.5 km (0.3 mi)
southwest of the quarry. The Femme Osage .Creek then flows into the Missc;uri River.
Although there has been no evidence of impact from contaminated groundwater on the creeks
via stream ‘emergence, they are momtored to detect any changes in the system.

7/ ;4 Monitoring

Sections.7.4.1 and 7.4.2 discuss monitoring requirements at NPDES outfalls and surface
water locations at the chemical plant site and the quarry.
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7.4.1 National Pollutant Discharge Elimination System Monitoring

The NPDES permits issued to the site identify the parameters to be monitored. Basic
physical, chemical, and radiological parameters were monitored at all storm water. outfalls.
Additional parameters were monitored in the quarry water treatment plant and site water
treatment plant effluents and in storm water samples collected for establishing baseline
contaminant levels prior to future remedial actions.

In addition to the permitted outfalls, samples were collected upstream of NPDES storm
water Outfalls NP-0002, NP-0003, and NP-0005 from sampling locations SW-2011 (Frog Pond),
SW-2010 (Ash Pond); and NP-0107 respectively. Quarterly samples were. also collected from
the MSA pond and Ash Pond, when pdssible, to monitor the effects of materials stored in those
areas on contaminant levels in the storm water runoff. '

7.4.2 Surface Water Monitoring

The following two subsections discuss surface water monitoring requlrements at the-
chemlcal plant site and the quarry.

7.4.2.1 'Weldon Spring Chemical Plant and Weldon Spring Raffinate Pits.

Under the surface water monitoring program Dardenne Creek, and Busch Lakes 34, 35, and 36
were sampled semiannually for total uranium. This monitoring was conducted to measure the
effects of surface water discharges from the site on downstream surface water. The raffinate
pits were previously monitored as surface water but are now monitored under treatment plant
operations sampling. Previously, the MSA, Ash Pond, and Frog Pond were sampled under the
surface water program, but they are now monitored in conjurict’ion with the NPDES program
because they discharge to NPDES permitted outfalls.

7.4.2.2 Weldon Spring Quarry. Seven locations within the Femme Osage Slough
were monitored to determine the impact of groundwater migration from the quarry. Two

locations on the Little Femme Osage Creek and one location at the Femme Osage Creek were °

. monitored to provide data to determine if there is impact on these surface waters from the
quarry. - :
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Surface water locations SW-1003, SW-1004, and SW-1005 (Figure 7-2) were monitored
bimonthly -for total uranium because of past signiﬂcant contaminant levels in these areas,
fluxuations in concentrations due to changes in water levels in the slough and groundwater
potentiometric surface, and the potential for these surface water contaminants to impact
groundwater south of the slough. The remaining locations were sampled quarterly to provide
sufficient data to determine any changes in these areas. Locations SW-1003, SW-1004, and
SW-1005 were also monitored quarterly for nitroaromatic compdunds because these locations
are downgradient from the area of greatest nitroaromatic groundwater contamination. .
Nitroaromatic monitoring was deleted from the remaining locations based on sufficient past data
‘indicating no imp'act and no potential for impact without first detecting contaminants at surface
water locations closer to the source. ‘

- 7.5  Monitoring Results

Analytical results of the monitoring of surface water and NPDES outfalls are presented
in the following subsections.

7.5.1 National Pollutant Discharge Elimination System Program Monitoring Results

Radiochemical, chemical and physical analytical results for NPDES outfalls are presented '
in subsections 7.5.1.1 and 7.5.1.2.

Tl ' Radiochemical Analysis. The 1995 average uranium concentrations at the
storm water discharge points ranged from 67.2 pCi/l (2.49 Bq/l),.at NP-0003 to 127.7 pCi/l
(4.72 Bq/l) at NP-0005, which are 9.9% and 18.8%, respectively, of the DCG for natural
uranium. Average annual gross alpha concentrations ranged from 127.4 pCi/l (4.72 Bqg/l) at
NP-0010 to 330.5 pCi/l (12.23 Bq/l) at NP-0005. - The annual average radionuclide
concentrations for all the permitted storm’ water outfalls are shown in Table 7-3. - Uranium
concentration averages were calculated on a flow proportiqnal basis except for Outfall NP-0010
where there is no totalizing flow meter or flow measuring device. Flow weighted averages for
uranium were calculated for the three major outfalls to give a more accurate estimate (than a
straight average) of the total uranium that migrated off site during 1995. The avémges were
flow ‘weighted by summing the total daily flows for the days the samples were collected and
summing the total activity (pCi) for the days the samples were collected. The sum of the
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TABLE 7-3 1995 Annual Average NPDES Results for the Weldon Spring Chemical
Plant Storm Water Outfalls

.| NUMBER " INITRATE | TOTAL
OF -{ TOTAL |[(GROSS| NITRITE SUSPENDED
SAMPLE PH |URANIUM|ALPHA| ASN SOLIDS SETTLEABLE
' LOCATION| EVENTS |RANGE| (pCi/l) {(pCi/ll | (mg/t) IONS {mg/l) SOLIDS {mi/M)
NP-0002 | 11 ta | 124.5* |1748| 04 » 38.3 <0.1
NP-0003 9 (a) 67.2* 190.6 1.6 NS 33.4 <0.1
NP-0005 1 {a) 127.7* | 330.5 0.3 NS 26.4 <0.1
NP-0010 6 (a) 106.9 | 127.4 0.9 NS 67.0 <01
{a) All pH readings were in bermitted range of 6.0 ta 9.0.
(b) One sample collected Cl = 102 mg/l, F = <0.25 mg/l, SO, = 41.4 mg/i.

Flow proportional averages.
NS Not Sampled.
Note: 1 pCi/l = 0.037‘Bq/l

activity for all samples was then divided by the sum of the flow for all samples, to give the flow
weighted average for the year.

The site water treatment plant (SWTP) and quarry water treatment plant (QWTP) were

both in operation during 1995. Fourteen batches were discharged from the QWTP and 24
~ batches were discharged from the SWTP. No daily maximum or monthly average limits are
established for urénium; however, the design of the treatment plant is based on achieving an
average discharge of 30 pCi/l (1.11 Bq/l) uranium with a maximum never to exceed 100 pCi/l
(3.7 Bq/l). The average uranium concentrations for the site and quarry water treatment plants
- were well below this level at 0.46 pCi/l (0.017 Bq/t) and 1.76 pCi/l (0.065 Bq/l), respectively.
In addition, the SWTP averaged 2.42 pCi/l (0.09 Bg/l) for grdss alpha and 11.62 pCi/l
(0.4 Bg/l) for gross beta. The QWTP averaged 2.25 pCi/l (0.08 Bg/l) and 7.21 pCi/l
(0.27 Bq/), respectively for these same parameters. In addition to effluent monitoring, the
NPDES permit for the quarry, MO-0108987, required that river sediment sampling be conducted
~ upstream and downstream of the quarry water treatment plant.outfall (NP-1001) annually. The
river sediment was sampled for uranium at locations SD-4090 (upstream) and SD-4091

(downstream) (see Figure 7-2). The one-time sampling results were 1.3 pCi/g (O 05 Bq/l) at .

SD-4090 and 1.8 pCilg (0.07 Bq/l) at SD-4091.
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Radium and thorium were monitored once per month in both site and quarry water
treatment batches with no elevated levels noted. Annual averages are shown in Table 7-4.

TABLE 7-4 Site and Quarry Water Treatment Plant Annual Averages for Radiunﬁ and
Thorium (pCi/l) .

PARAMETER QUARRY WTP NP-1001 SITE WTP NP-0007
Ra-226 0.42 (8/10)° " 0.80 (7/12)

" Ra-228 11.71 (8/10) 1.60 (9/12)
Th-228 0.41 (9/10) 0.35 (10/12)
Th-230 0.40 (8/10) 0.67 (9/12)
Th-232 0.36 (10/10) ' . 0.29 (12/12)

*

Number of results below detection Iimit/to_tal number of samples.
Note: 1 pCi/t = 0.037 Bq/l

Actinium-227, Polonium-210 and Radon-222 were moﬁitored one time in 1995 (as
required) in the quarry effluent with values of (<17.7 pCi/l [0.655 Bg/l]) 0.148 pCi/l

(0.005 Bg/l), and 3.9 pCi/l (0.144 Bq/l), respectively. The values for polonium and radon are

e

below detection limits (uncensored values).

Estimated quantities of tdtal natural uranium released off site through surface water
runoff and treatment plant discharges are presented in Table 7-5. The total volume of storm
water at the three major outfalls was measured with totalizing flow meters. Where flow meters
were not available or not operatiohal, the flow was determined by total precipitation and runoff
curve numbers cited in the WSSRAP Chemical Plant Surface Water and Erosion Control Report
(Ref. 34). Total uranium released from the treatment plants was calculated using flow meter
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1995 Estimated Annual Release of Natural Uranium from NPDES Qutfalls -

TABLE 7-5
DRAINAGE ESTIMATED TOTAL )
AREA % OF AVERAGE RAINFALL | TOTAL TOTALU | TOTAL U
ACRES PRECIPITATION AS CONCENTRATION VOLUME | RUNOFF RELEASE | RELEASE
QUTFALL | (HECTARES) RUNOFF (PCI/L} (Mgal/yr) | (Mgal/yr) {Cilyr) (Kg/yr}
NP-0002 75.1 * 1245+ 80.06 29.73 | 14.03x10° | 20.632
(30.4) i
NP-0003 74.6 * 67.2* 79.53 3357 | 8.54x10° | 12.568
(30.2) ’
NP-000S | 20.2(8.2) * 127.7+ 21.53 7.00 3.39x10° | 4.986.
NP-0010 5.0 (2.0) 20" 106.9 5.33 1.07 0.433x10°7% 0.637
NP-0007 N/A N/A © 0.5 N/A 33.81 0.058x107 0.085
NP-1001 N/A N/A 1.8 N/A Tt 0.074x1073 0.109
TOTAL N/A N/A N/A 186.45 116.29 26.5x10°? 39.017
(a) Runoff curve number estimated from U.S. Department of Transpommon Design ofRoadsxdz Drainage Channels (Ref. 55).
(b) Total runotf measured from flow meters.
N/A . Not Applicable.
Note: To convert from Ci/yr to Bq/yr multiply Cx/yr by 3.7 x 10%°
* Flow weighted average.

and effluent concentration data. The estimated mass of uranium released off site in storm water
and treated effluent during 1995 was 39.017 kg (26.5x10”* Ci). This is a 62.3% reduction from
the calculated amount released during 1994. This reduction may be attributed to the capping of
Ash Pond, the removal of all site buildings, and precipitation patterns. During 1995, there were
few major precipitation events, and most events were light and widely scattered, which allowed
the soil to become dry between events. This could have reduced runoff during the events. The
light, scattered events also prevented the soil from remaining saturated for long periods of time.
It appears, from past observation,-that saturation of contaminated soils for long periods allows
greater quantities of uranium to go into solution. If precipitation then occurs the runoff has
higher uranium concentrations than normal. '

Annual average uranium concentrations for NPDES outfalls from 1991 to 1995 are shown
in Table 7-6. Concentrations in 1995 increased at Outfall NP-0010; decreased at Outfalls
NP-0002, NP-0003, and NP-0005; and did not change appreciably at NP-0007 and NP-1001,
compared to 1994 concentrations. The first year for sampling Outfall NP-0010 was 1993. Each
outfall is discussed individually below. '
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TABLE 7-6 Five-Year Annual Average Uranium Concentrations at NPDES Outfalls

» . ANNUAL AVERAGE TOTAL URANIUM (pCifl)

GRS 1991 1992 1993 1994 1995
NP-0001 475 516 1003* 1226 @

NP-0002 - 158 228 . 230" 182+ 124+
NP-0003 456 . 478 607* |  332¢ 67+
NP-0004 . 6 6 9* 19 -

NP-0005 581 296 . 133+ 347+ 128+
NP-0010 e R - 82 107
NP-0007 - - 0363 | . .0.74 0.46
NP-1001 <0.0003 1.881 . 1.60 - 1.76

* Flow proportional average.
-~ Not applicable.

(a) Qutfall removed, flow diverted to NP-0005.

Outfall NP-0001 was the outlet of an abandoned process sewer outfall pipeline. Outfall

NP-0001 was effectively eliminated during May 1994 when the outfall line was removed. This
outfall was officially eliminated from the permit on August 4, 1995. There was no discharge
during 1995. ' '

, The average uranium concentration for Outfall NP-0002 in 1995 was 124 pCi/l
(4.6 Bq/l), somewhat less than the 1994 average of 182 pCi/l (6.7 Bg/l). This reduction may
be the result of precipitation 'pattems (as discussed above) and the lack of site activity in the
-watershed. The completion of a sedimentation basin late in the year had little effect, since it
was not in use for most of the year. A

, The average uranium concentration for Outfall NP-0003 was 67 pCi/l (2.5 Bq/l), which

was greatly reduced from the 1994 average of 332 pCi/l (12.3 Bq/l). The uranium levels were
reduced due to the Ash Pond area becoming a managed area during 1994. The DOE requires
" that water from a managed area be less than 600 pCi/l (22.2 Bq/l) before discharge from the
managed area. In the past, uranium concentrations were often greater than 600 pCi/ 1(22.2 Bq/l)
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" from Ash Pond. The South Dump area of the pond and the pond bottom were also capped with
soil to help reduce uranium levels and eliminate the pond'mg of water in Ash Pond. The
construction of a sedimentation basin immediately upstream of the outfall may also have helped
reduce concentrations in the later part of the year. ' :

Outfall NP-0004 was eliminated from NPDES permit MO-0107701 March 4, 1994, and
no samples were collected for 1995. - '

The annual average uranium concentration at Outfall NP-0005 for 1995 was 128 pCi/l
(4.7 Bqg/l), ‘which was significantly less than the 1994 average of 347 pCi/l (12.8 Bq/l). The
uranium concentrations at this outfall are highly variable due to the two sources that contribute
to the outfall; a sedimentation basin that has very low levels of uranium and an area that has
high concentrations of uranium during low flow runoff. The Project Management Contractor
-(PMC) has taken measures to reduce uranium levels at NP-0005 (e.g., plugging storm sewers,
capping contaminated soil éreas, etc.), which has helped reduce the uranium concentration.
Precipitation patterns may also have contributed to decreased concentrations for 1995.

Outfall NP-0010 was added to NPDES permit MO-0107701 when it was reissued
March 4, 1994. There are limited 1994 data for comparison. This outfall is located at the west
end of the north perimeter fence in the proposed construction materials staging area (CMSA),
and drains a shallow wooded swale where there was often no discharge. The annual average
uranium concentration was 107 pCi/l (4.0' Bq/l), well below the DCG of 600 pCi/l 2.2 Bq/l)
but somewhat higher than the 1994 average of 82 pCi/l (3.0 Bq/l). The NP-0010 watershed was
cleared and grubbed during 1995 in prepamtion for development of the CMSA. The increased
soil exposure may have contributed to the increase in average uranium concentration.

In addition to uranium and gross alpha, Outfalls NP-0002, NP-0003, and NP-0005 were
sampled monthly for Ra-226, Ra-228, Th-228, Th-230, and Th-232 beginning with the
September 1994 sampling events and continuing through February 1995. The results of this
sampling are discussed in Section 11.3 (Special Studies).

- The MSA pond (SW-2015) was sampled quarterly for gross alpha, uranium, Ra-226,
Ra-228, Th-228, Th-230, and Th-232 to monitor the effects of MSA discharges on NPDES
-Outfall NP-0003. The uranium average was 110.1 pCi/l (4.1 Bq/l), well below the release
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criteria of 600 pCi/ L (22.2 Bq/l) (the DCG for uramum) Radium and thorium were measured
to be at low levels. The results are reponed in Table 7-7.

TABLE 7-7 MSA, Ash Pond and- Frog Pond - 1995 Annual Average Radlologlcal
Concentratlons (pCi/h)

LOCATION ASH POND - MSA POND FROG POND
PARAMETER SW-2010 . SW-2015 SW-2011
Ra-226 | 0.57 | 0.64 . N.S. |
Ra-228 1.44 o 0.62 ' N.S.
Th-228 | 0.16 | -0.18 N.S.
Th-230 0.85 | 0.51 N.S.
Th-232 ' 018 - 0.13 N.S..
U ’ 475.17 | 110.10 286.70
Gross alpha | 286.38 112.28 | 246.67

N.S. Not Sambled.‘

Ash Pond (SW-iOlO)_was sampled quarterly, when water was present, for grOSS alpha,

uranium, Ra-226, Ra-228, Th-228, Th-230, and Th-232. to monitor the effects of demolition

debris and soil stored in Ash Pond on Ash Pond runoff and subsequently, on Outfall NP-0003.
" Radium and thorium were measured at low levels. The average results are reported in
Table 7-7. - ~ '

Frog Pond was sampled for uranium and gross alpha in conjunction with NPDES

sampling at Outfall NP-0002 for uranium and gross alpha. Results were similar to values at"

- QOutfall NP-0002 and are reported in Table 7-7.
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7.5.1.2 Physical and Chemical Results.

' Analytical results for physical and chemical (as opposed to radiochemical) parameters at
NPDES outfalls are presented in subsections 7.5.1.2.1 through 7.5.1.2.3.

- 7.5.1.2.1 Chemical Plant Storm Water. The annual averages for the physical'-and
chemical parameters for storm water Outfalls NP-0002, NP-0003, NP-0005, and NP-0010 are
shown in Table 7-3. In addition to the permitted parameters, Outfalls NP-0002, NP-0003, and
NP-0005 were sampled monthly for 2,4-dinitrotoluene (DNT), 2,4,6;trinitrotoluene (TNT),
Hazardous Substance List (HSL) metals, polychlorinated biphenyls (PCBs), and polycyclic (or
- polynuclear) aromatic hydrocarbons (PAHs) starting in September 1994. The results of this
sampling are discussed in Section 11.1.3. '

Ash Pond (SW-2010) was sampled quarterly for PAHs, As, Cr, T, Pb, 2,4-DNT, and
2,4,6-TNT to monitor the effect of demolition debris and soils in Ash Pond on contaminants in
the Ash Pond storm water runoff. None of these parameters were measured at elevated levels.
If it appears that contaminant concentrations are increasing, monitoring frequencies are
~increased. If increased monitoring indicates that the water would -adversely affect Outfall
NP-0003, a valve in the Ash Pond discharge structure will be closed and the ‘water retained.
Analytical results are shown in Table 7-8. B

- The MSA Pond (SW-2015) was sampled quarterly for the same pai‘ameters as Ash Pond
to monitor the effects of material stored on the MSA on storm water runoff to the pond. None
of the contaminants were detected at elevated levels.- The monitoring results are used to
determine if the MSA water would have an adverse effect on Outfall NP-0003. If it appeafs that
contaminant concentrations are increasing, then monitoring frequencies are increased and water-
that Would adversely effect Outfall NP-0003 is not released. Results are shown in Table 7-8.

Todulud 2 Administration Building Sewage Treatment Plant. Monitoring results

- for sewage treatment plant Outfall NP-0006 are given in Table 7-9. During February, one
noncompliance with permit limits occurred for biochemical oxygen demand (BOD) and three
noncompliances with permit limits occurred for total suspendedhsolids' (TSS). During October,
one noncompliance for fecal coliform occurred. The subcontractor has made operational changés
to bring the plant into compliance. Sampling techniques for fecal coliform were also improved.
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TABLE 7-8 . Ash and MSA Pond - 1995 Annual Average Chemrcal Concentrations »

(wall
LOCATION PARAMETER SW-2010 SW-2015

' PAHs <23* <23*
As 5.90 2.85

Cr 8.80 6.76

TI © 36.10 2.63

Pb - 6.95 '19.83
PCBs 0.44 0.46
2,4-DNT 0.04 0.02
2,4,6-TNT . 0.16 0.02

*

All N.D. with 23 pg/l being the highest detection limit.

TABLE 7-9 NP-00086, Sewage Treatment Plant Outfall,
Permitted Parameters

Monthly Averages of

PARAMETER™ (PERMIT LIMITS)
" Fclbr
TSS BOD (400/1000 C
MONTH (15/20 mg/l}* | (10/15 mg/)* col/100 mi)** pH (6.0-9.0 SU)
January NS - NS NS 6.2 (1)
February - 27.33 (3) 10.67 (3) 260 (1) 8.0 (1)
June 10 (1) 8.2 (1) <1 (1) 7.00 (1)
Autust 6 (1) 4.3 (1) <2 (1) 6.49 (1)
October 8.0 (1) 4.181) 7.500*** (2) 6.01 (1)
(a) Number of samples given in parentheses after average
(b) . F.C - fecal coliform.

NS Not Sampled

*
* *

* ¥ ¥

Monthly average/weekly average, changed to 30/45 mg/l on August 4, 1995
Monthly average/daily maximum :
Sample results were 15,000 and <1~
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7:5.1.2.3 Site and Quarry Water Treatment Plant Physical and Chemical
Parameters. Physical and chemical parameters were all within permitted limits (where limits
were assigned) for the site and quarry water treatment plants.

During 1995, whole effluent toxicity (WET) tests were required quarterly for both site
- water treatment plant, and quarry water treatment plant effluent. The WET test is a measure
of toxicity without quantifying or identifying the toxic constituents. Tests were 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 effluent samples failed the' WET tests during 1995 indicating that the site and quarry
water treatment plant effluents were not toxic to test organisms. Whole effluent toxicity test
results are summarized in Table 7-10.

TABLE_ 7-10 1995 Whole Effluent Toxicity Test Results for the Site and Quarry Water
Treatment Plants

| PIMEPHALES |  RIVER LAB
DAPHNIA C Y CONTROL CONTROL
(D)% % - DP%. |° DP%
BATCH DATE MORTALITY | MORTALITY | MORTALITY | MORTALITY

S049 01/18/95 0 2.5 ‘ 0.5 0.5

5055 03/27/95 0 0 00 0,0
S064 07/17/95 5 0 0,5 5,0
soe9 11/06/95 0 0 0,0 0,0
Q029 02/13/95 0 0 . 0,0 0,0
Q032 04/24/95 0 0 0,0 0,0
Q039 | 08/21/95 5 0 0,0 0.7.5
Q041  11707/95 5 0 0,0 0,0

P Pimephales v

D Daphnia (Ceriodaphnia)
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7.5.2 Surface Water Monitoring Results

Analytical results for surface water monitoring locations at the chemical plant site and
quarry are presented in subsections 7.5.2.1 and 7.5.2.2.

7.52.1 Weldon Spring Chemical Plant and Weldon Spring Raffinate Pits.
Uranium levels at off site surface watef locations were generally reduced from the 1994 annual
averages. This general reduction was the result of the completion of building demolition at the
chemical plant and a reduction in uranium migrating off site through NPDES outfalls. Average

annual uranium concentratious for surface water are shown in Table 7-11 along with the hxstonc -

“high for the location for comparison. Surface water locations are shown in Figure 7-1.

TABLE 7-1 1' Annual Averages for 'Total Uranium (pCi/l) Concentrations at Weldon
Spring Chemical Plant Area Surface Water Locations .

LOCATION AVERAGE MAXIMUM MINIMUM | HISTORIC HIGH
SW-2001 1.8 2.4 1.16 - 10
SW-2002 35.9 40.3 315 390 (1994)
SW-2003 6.4. 8.3 4.45 69
SW-2004. 7.1 7.9 623 39
SW-2005 32.2 35.6 28.8 53.7
SW-2012 - “ . 326 (1991)
SW-2016 1.6 2.0 1.12 7.8
(a) No sar'np'les colvlected-, no flbw from lake.

Note 1: 1 pCi/t = 0.037 Bq/l.
~ Note 2: Two samples were collected at all locations except SW-2012.

7.5.2.2.  Weldon Spring Quarry.

Total Uranium. The average total uranium values continue to indicate that the highest

levels are found in the portion of the Femme Osage Slough (SW-1003, SW-1004 SW-1005 and.

SW-1010) down-gradient of the quarry.. The annual averages for the surface water locations-are
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summarized in Table 7-12. The uranium levels in the Femme Osage Slough are within historical
ranges. The total uranium 1evels in the Little Femme Osage Creek and the Femme Osage Creek
remained at background levels_. :

TABLE 7-12 Annual Averages for Total Uranium (pCi/l) at Weldon Spring Quarry
‘ Surface Water Monitoring Locations

ANNUAL , HISTORIC HIGH

LOCATION AVERAGE MAXIMUM 'MINIMUM

SW-1001+ 0.46 1.2 ©0.05 13.0
SW-1002* 0.37 .08 0.05 11.5
'SW-1003 . '32.38 52.6 8.0 252 (1989)
SW-1004 : 32.35 | 49.6 ' 7.2 4000 (1993)
SW-1005 18.05 305 - " 63 116 (1991)
SW-1007 8.45 16.3 210 69
SW-1009 5.74 100 170 28.6
SW-1010 18.18 51.5 . 35 156 (1991)
SW-1014* 1.32 2.6 0.05 - 4.08

Note: 1 pCi/l- = 0.037 Bg/l’
* Creek locations

The DOE dose limit for total uranium in drinking water systems is 24 pCi/l (0.89 Bq/l),
-which is 4% of the DCG for total uranium (600 pr/l [22.2 Bg/l]). This value was used for
comparison purposes for the Little Femme Osage Creek (SW-1001 and SW-1002) and the
Femme Osage Creek (SW-1014). This value was not exceeded in any of the creek samples.
Furthermore, the proposed U.S. Environmental Protection Agency Drinking Water Standard of
20 g/l (13.6 pCi/l) for total uranium was not exceeded at any of the creek monitoring locations.
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" Nitroaromatic Compounds

Nitroaromatic compounds were analyzed at SW-1003, SW-1004, and SW-1005 in the
Femme Osage Slough. No detectable levels for any of the six compounds monitored were

- observed.

7.6  Highlights of the Surface Water Program

The mass of uranium migrating off site in storm water and treated effluent was |
reduced by 62.3% over the 1994 mass.

Thirty-eight batches of water were released from the site and quarry water treatment
plants during 1995 with no NPDES permit violations. '

The overall results of the WET tests indicate that the site and quarry water treatment

plant effluent was not toxic to test organisms during 1995.

Total uranium levels in the Femme Osage Creek and Little Femme Osage Creek were
at background. ~ . o ’ '

No detectable concentrations of nitroaromatic compounds were observed in the

- Femme Osage Slough.

Total uranium levels in the Femme Osage Slough were within historical ranges.
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8 GROUNDWATER MONITORING
8.1 Pr_ogram ‘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
Weldon Spring Chemical Plant and raffinate pits, the Weldon Spring Quarry, vicinity properties,
and from selected springs in'the vicinity of the Weldon Spring site. The groundwater protection
program is formally defined in two documents: the Groundwater Protection Program
Management Plan (Ref. 1-3) and the Environmental Monitoring Plan (Ref. 42).

Due to lithologic differences, including those geologic features that influence groundwater
flow mechanics, and the gebgraphical séparation of the chemical plant and quarry area, separate
groundwater monitoring programs have been established for the two sites. Generalized geologic
and hydrologlc descriptions of the two sites are found in Section 1.3. A generalized
stratigraphic column for reference is provided in Figure 8-1, and hydrogeologic descriptions of
lithologies monitored for the program are in Section 8.3.

‘8.2 Referenced Stahdards

Two main criteria were used to develop the groundwater monitoring program: (1) the
U.S. Environmental Protection Agency (EPA) Quality Criteria for Water 1986 (Ref. 35), which
is intended to protect public groundwater resources, and (2) the Missouri Drinking Water
Standards (Ref. 36). These standards are mainly used for comparison of levels observed in the
St. Charles County well field. Table 8-1 identifies 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. The affected groundwater does not represent a public
drinking water supply as defined in 40 CFR, Part 141, Subpart A - General.

Groundwater is also monitored under the requxrements of Department of Energy
Order 5400.5, Radiation Protection of the Public and the Environment, which designates derived
concentration guidelines (DCGs) for mgestron of water equivalent to 100 mrem (1.0 mSv)
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