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40 CFR Part 61 - Subpart H - The National Emission Standacds. for Eanissions of Radiomuélides
Othier than Radon From Department of Energy Facilities . '

This Weldon Spring Site Environmental Repori for Calendar Year 1994 fulfills the requirement
for an annual report as specified in 40 CFR'61.94, This statement applies only to the NESHAPs
portion of the Site Environmental Report {Section 6). This clanse 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: T centify
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 respousible for
obtaining the information, I believe that the submitted informiation is true, accurate and
complete. I am aware that there are significant penalties for submitting false information
mclud?‘g the possibility of fine and imprisonment. See, 18 U.S.C. 1001.”" -
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EXECUTIVE SUMMARY

This Weldon Spring Site Emvironmental Report for Calendar Year 1994 has been prepared
to provide information about the public safety and environmental protection programs conducted -
‘by the Weldon Spring Site Remedial Action Project (WSSRAF), 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 mmmary of data from
the environmental monitoring program, to characterize trends and environmental conditions at
the site, and to confirm compliance with environmental and heaith protection standards and
requirements. The report also presents the status of remedial activities and the results of
monitoring these activities o assess their impacts on the public and environment,

This teport includes monitoring data- from routine midiologival and nonradisiogicat.
sampling activities. These data include estimates of dose to the public from the Weldon Spring
site, estimases of effluent releases, and trends in groundwater contaminant levels. Additionally,
applicable compliance requirements, quality assurance programs, and special studies conducted
in 1994 to support environmental prolection programs are discussed.

Pose estimates presented in this report are based on hypothetical exposure scenarios of
public use of areas near the site. In addition, release estimates have been calculated on the basis
of 1994 Naticnal Pollutant Discharge Elimination System (NPDES) and air monitoring data.
Effluent discharges from the site under routine NPDES and National Emigsion Standards for
Hazardous Air Pollutants (NESHAPs) monitoring were befow permitted levels.

MONITORING OVERVIEW

WSSRAP environmenial 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 contaminani

-+ cleanmp programs under U.S, Bnvironmenial Protection Agency (EPA) enforcement of  the

Comprehensive Envirorgnertal Response, Compensation and Liabﬂie_y Act (CERCLA),
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Effluent and environmental monitoring programs provide early detection of contaminants,
assessment of potential impacts to the environment, and data needed to implement the ALARA
strafegy. Routine monitoring also demonstrates compliance with applicable State and Fedesral
permits and regulations. '

REGULATORY COMPLIANCE

The Weldon Spring site is Listed on the National Priorities List (NPL) and is governed
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 Recovery Act (RCRA), Clean Water Act (CWA),
Clean Air Act (CAA), Toxic Substances Comtrol Act (TSCA), and, because the U.S. Department
. of Energy (DOE) is the lead agency for the site, the requirements of the National Environmental
Pahcy Act (NEPA).

Accomplishments under the CERCLA -in 1994 were the finalization of the Quan}*_ _

Residuals Work Plan (Ref. 10) and Oparry-Residuals Sempling Plan (Ref. 11) in Jamuary 1994,
A Drajt Work Plan and Sampling FPlan for the Growuﬁi.wer Opﬂ'abie Unit were also submitted
to DOE-HQ during 1994,

Notable compliance activities included treatment and discharge of water from the quarry
and sife water treatment plants, development of the Draft Sire Treatment Plan requuired by the
Federal Facility Compliance Act, and a clay cap was placed over tha pond and south dump area
of Ash Pond to reduce the spread of contamination, -

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
all exposure pathways., NESHAPs air monitoring results for radioactive air particulates were
all well below the NESHAPs standard of 10 mrem per year. The 1994 air particulate release.
estimtate was 0.00037 Ci (1.4E7 Bq)andwnsassumedtubamﬂu&lur&mum ’l‘hxscnrresponds
to a mass release of 0.54 kg. ' : :

m:lusersijoanneidocumantinesrd diasacsum .2
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Release estimates (which uwhnds storm water and water from the treatment plmts)
decreased fromtheIQMEMEﬁnmmﬂﬂlﬂm(ﬁSEng)mﬂﬁﬂ Ci (2.6H%Bg) in
1994, Effiuent releases were below permitted complisnce units. Data from growndwater and
surface water monitoring indicated no measurable impact on drinking water sources from
Weldon Spring site contaminants.

Dose Estimates

-+ In 1994, the maximum committed effective dose-equivaient to.a-hypethetical individual
who frequented the Busch Memorial Conservation Area was 0.018 mrem (0.00018 mSv), This
hypothetical individual also consumes fish, sediment, and water from lakes and other bodies of
water in the area. The maximun committed effective dose equivalent to a hypothetical
individual at the boundary of the quarry was 0.731 mrem (0.00731 mSv). This scenario
- assumed an individual walking along the southeastern perimeter of the quarry § hours/yéar. The
committed effective dose equivalent to the maximally exposed individual at the vicinity property -

from consumption of fish tissue and inhalation of radioactive gir particulates was 0.010 mrem

(0.00010 mSv). This scenario assumed an individual fishing it the slough and eating 6.5 g/day
of fish. This estimate i below the U.S, Depariment of Energy (DOE) guideline of 100 mrem
(1 mSv) annual total effective dose equivalent for all exposure pathways. By comparison, the
annual effective dose equivalent in the United States due to naturaily occuming sources of
radioactivity is approximately 300 mram (3 mSv).

The collective population dose equivalent for populations assumed to frequent the Katy
Trail and the Busch Memorial Conservation Area was 0.072 person-rem (0.00072 person-8+).
The Katy Trail estimate was based on an affected population of 72,000 individuals-and the Busch
Conservation Area was based on an affected population of 165,895 pertons assumﬂimhave _

potential for exposure through ingestion of fish, water, andsadimmts
sir Monitori

During 1994, airborne releases from the Weldon Spring Chemical Plant (WSCP) area
inclnded only radioactive particulates as measured by low volume gross alpha samplers.
Aithome releases from the Weldon Spring Quarry included both radioactive air particulates
measured by low volume samplers and integrated radon gas, Statistical analysis of air particulate
data indicates that the concentrations at five WSCP perimeter monitoring locations, five quarry
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locations, and two off-site locations were greater than those recorded at the designated
background location. Among the monitoring stations that exceeded background levels, 10
showed 1994 anmual concentrations greater than the comparative 1992 and 1993 anaual
concentrations. This was anticipated dus to the progress of hulldmg dismantlement at the WSCP
area and quarry bulk waste removal activities. "

ThcavmgeintegmedmdnngasmcmmﬂhnatﬂwquanypeﬂmaerwasﬂTpﬂﬂl )

ghove the measured background concentration. The estimated Rn-222 release was 32 Ci
{1.2E12 Bq) and the estimated Rn-220 release was 84 Ci (3,1E12 Bg). Statistical analysis of
integrated radon data indicates that the concentrations at five stations at the raffinaie pits and two
stations at the quairy were greater than background levels. Among the monitoring stations that
were statistically greater than background measnrements, six indicated 1994 annpai
concentrations greater than the comparstive 1992 and 1993 annuat concentrations. This was
anticipated due to remediation activities that were umdsrway during the year.

The results of NESHAPs mamtonng for radioactive particnlates indicated that all doses.

to the public at critical receptor locations were less than 1.0 mrem (.01 mSv) per year. TFhis
dose i8 below the NESHAPs standard of 10 mrem (0.1 mSv) per year. Critical receptor
locations ypon which this dose was estimated included the Missouri Highway Maintenance
Facility, Francis Howell High School, the WSSRAP adwinistration building, the nearest quarry
residence, and the Depariment of the Army Weldon Spring Training Area (Figures 5-1 through
5-3). Statistical analysis of NESHAPs monitoring results indicated that the only station that had
above background results was the Missouri Highway Maintenance Facility station.

During periods of asbestos abaterment work, airborme asbestos was monitored as a part

of the nonradiological air monitoring program. Only 156 of the 363 samples indicated results

above the detection limits. Concentrations indicated.that asbestos fibers were effectively
contained during abatement operations.

NPDES Monitori
In 1994, intermitient surface runoff at the Weldon Spring Chemical Plant transported

wraninvm from the site through seven major discharge routes as identified in Section 7 of this
- report, Radiomuclide release estimates were calculated on the basis of the activity of uranium,

m:luserstjcanneidooumentiassrd FaxacsLm 4
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The estimate of uranivm released to water was 0.035 Ci (1,269 Bq) (50 Kg) for U-234
002 Ci (7.4E7 Bg) (2.9 Kg) for U-235, and 0.034 Ci {1.3E9 Bq) {51.5 Kg) for U-238,

Anmnal average uranium concentrations increased at an abandoned process sewer outfall.
(NP-0001) and at Qutfall NP-000S. The increase at Gutfall NP-0001 is attribmted to inflow from
a storm water source upstream of NP-0005. Levels at Outfall NP-0005 may be atiributable. to
the diversion of water from Outfall NP-0001 to NP-0005. The annual averages decreased at
Frog Pond (NP-0002) and at Ast Pond (NP-0003).  The reduction at Outfall NP-0002 is
attributed to diverting source water containing elevated levels of uranium to the sile water”
treatment plant. Outfall NP-0003 reductions were due to the return of normal precipitation rites
during 1994,

The Missouri River was monitored during 1994 in support of guarry and site water
treatment plant operations. Both the site and quamry water treatment plants operated during
1994. Surface water and sediment samples were taken from the river gnd analyzed for utaninm.
The river receives discharges from.both water treatment plants. The sample results indicate that
treatment plant discharges caused no increase in radiological contaminant concentrations in river
water or sédiments. '

Surface water monitoring in 1994 indicated that contaminant concentrations were within
historic ranges with the exception of uraniuvm concentrations at sampling locations SW-2002 and
S$W-2016. These locations are the infet to Busch Lake 36 and downstream in Dardenne Creek,
Samples collected at these Jocations were the first indication: that uranivm concentrations had
increased in the watershed. Sampling conducted upstream of the outfall indicated that the
sources of the higher uranium concentrations were most likely related to dust control and storm
water nunofT associated with building demolition. This water was diverted for treatment until
subsequent sampling showed that uranium concentrations had returned to historic levels in both
thewumewateraudthewﬂeratthenmfall :

Groundwater

The gronndwater monitoring program incloded extensive. inonitoring for radiological and
chemical compounds. Radiological results for the St. Charles County well field remained within

m:\uam\iuafmﬂdowmaﬂﬂuursdnmﬂnwn 5
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background lzvels. No detectable concentrations of the six nitroaromatic compoutkds of concam
were found in groundwater monitoring wells south of the Femme Osage Slough, including the
well field, which is near the quarry. -

Environmental monitoring indicates that contamination is still present in the bedrock of
the quarty tim and in the alluvial materials and bedrock north of the Femme Osage Slough,

' The St. Chatles County Well -Field- was imundated by the. Missouri River during.the.

spring; therefore, nine monitering wells were not sampled during the second quarter of 1994,
Subsequent sampling indicated that the St. Charles County production wells were not impacted
by contaminants migrating from the bulk wastes in the quarry during the flooding.

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 transpont continued to be primarily confined to the upper
weathered zone of the bedrock aguifer at the plant.

Biological
The results of biclogical monitoring of fish from Busch Lakes 34, 35, and 36 showed '
wranium concentrations ranging from 0.0005 pCi/g (1.85 X 10% Bg/g) to 0.05 pCi/g (0.002

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,

A 3-year aquatic study was also completed during 1994. A comprehensive report is due
out in 1995 summarizing the 3-year study.

meiusaraijoanneitacumeniieserd$execsum 3]
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ABSTRACT

This Site Environmental Repan far Calendar Year 1994 describes ﬂm environmental
monitoring programs at the Weldon Spring Site Remedial Action Project (WSSRAP). The

objectives of these programs are to assess actval or potential exposure to contaminani effiuents

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 sumrnarize irends
- andfor changes in contaminant concentrations from environmental menitoring program. - .

In 1994, the maxinum effective. dose equivalént to a hypothetical individual who

frequented the Pusch Memorial Conservation Area was 0.018 mrem (0.00018 mSv). This

scenario assumes an individual consumes fish, sediment, and water from lakes and other water
bodies in the area. The maximum effective dose equivalent to a hypothetical individual at the
boundary of the Weldon Spring Quarry was $.731 mrem (0.00731 m8v). These estimates are
below the U.S, Department of Energy requirement of 100 mrem (I mSv) annual committed
effective dose equivalent for all exposure pathways.

The collective population-dose equivalent for populations assumed to frequent the. Busch
Memorial Conservation Area (165,895 individuals) and the Missouri Department of Nataral
Rescurces’ Katy Trail (72,000 individuals) was 0.072 person-rem (0.00072 person-Sv). Resulis
from radiclogical air monitoring for the National Emission Standards for Hazardons Air
Pollutants (NESHAPS) program indicated that all estimated effective dose equivalents were less

than 1 mrem (.01 mSv), which is below the U.S. Environmental Protection Ageﬁcy-(EPA.)'

standard of 10 mrem per year.

Comprehensive monitoring indicated that emissions of radidlogical compounds in airborne
and surface water discharges from the Weldon Spring site consisted primarily of natural granium
and were estimated to be 116 Ci (4.3E12 Bg) and 0.071 Ci {2.69E% By), respectively, for a total
of 103,500 grams (103.5 kg). There was no measurable impact to any drinking water source.

Various State and Federal permit levels -are monitored under these National Pollutam
Discharge Elimination System (NPDES) permits, Permit levels were maintained during 1994
except for one occasion when the admingstration building sewage treatment plant exceeded the
-biochemical oxygen demand in April.

DOE/OR/Z1S48-512, Rev. O - - i
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- monitoring Tesults obtained in 1994 and the status of Federal and State compliance activities. ...-.

WELDCHN SPRING SITE ENVIRONMENTAL REFORT FOR CALENDAR YEAR 1994 _Euf"r E/a5

1 MRGDUCTIGN

The Weldon Spring Site Remedial Action Project (WSSRAP) is part of the
1.8, Department of Energy (DOE) Environmental Restoration Program, one of the remedial -
action programs under the direction of the DOE Office of Environmental Management. This
Sire Environmental Report for Colendar Year 1994 is a summary of the environmental

DOR requirements for environmental monitoring and protection of the pablic, as well ag
" the mandate for this document, are designated in DOE Order 5400, 1, General Environmental
Protection Program, DOR Order 5400.5, Radiation Protection, and its implemerting guide:
Environmental Regulatory Guide for Radiological Effluenr Monitoring and Emvirowmental
Surveillance (Ref, 1).

In 1994, environmental monitoring activities were conducied o support remexdial action
under the Comprehensive Envirommental Response, Compensation and Liability Act (CERCLA),
. the Clean Alr Act (CAA), the Narional Environmenial Policy Act (NEPAY}, the Clean Water Act
(CWA), and other applicable regulatory requirements. The monitoring program at the WSSRAP
has been designed to ensure public safety and to evaluate the effects on the environment, if any,
from remediation activities.

The purposes of the Site Environmental Report for Calendar Year 1994 include providing
general information on the WSSRAP and the current status of remedial activities; presenting
summary data and interpretations for the 1994 environmental monitoring program; providing
information on mitigative actions for remedial action; documenting continuing compliance with
Federal, State, and local requirements and DOE standards; providing dose estimates for
radiological compounds as appropriate for the WSSRAP; and summarizing trends and/or changes
in contaminant concentrations to support remedial actions; ensure public safety, and maintain
sarveillance monitoring requirements. ' '

1.1  Site Description

The Weldon Spring site is located in southern St Charles County, Missouri
approximately 48 km (30 mi) west of St. Lovis (Figure I-1). The site consists of two main
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areas, the Weldon Spring Chemical Plant and raffinate pits and the Weldon Spring Quarty; both
*located along Missouri State Route 94. Accessmbmhthﬂmwandqtmnymresmctedbylocked
chain link fences with 24 hour on-site security.

The Weldon Spring Chemical Plant is a 67.2 ha (166 acres) area which operated as the
Weldon Spring Uraniom Feed Materials Plant (WSUFMP) uniil 1966. Buildings were

contaminated with asbestos; hazardous cheprical-substances, and small quantities of uraniaim and -
thorlum. (Building dismanilement was completed in' 1994.) Radiological and -chemical

(polychlorinated biphenyls, 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 incinde four settling basing that cover approximately 10.5 ha
(26 acres) (Figure 1-2). These pits are radiologically contaminated with uranium and thosium
residues and chemical contaminants including nitrate, fluoride, polychlorinated biphenyls (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 waler
in the sump varies in response to operations. The quarry bulk wastes contain radiological and
chernical contaminants including wrdnium, radivm, thorium, metals, nitrates, PCBs,
semivolatiles, nitroaromatics, and asbestos.

1.2  Site History

From 1941 to 1945, the U.S. Depariment of the ‘Army produced trinitrotoluens (TNT)
and dinitrotoluene (DNT) at the Weldon Spring Ordnance Works, which covered 6,974 ha
(17,233 acres) of land that now includes the Weldon Spring site. By 1949, all but about 309 ha
(2,000 acres) had been transferred fo the State of Missouri (Awpgust A. Busch Memorial
Conservation Area) and to the University of Missouri {(agricultvral land). .Except for several
small parcels transferred to St. Charles County, the remmmg property became the  Army

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
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ordnance works property was transferred in May 1955 to the AEC for construction of the
WSUFMP, now referved to as the Weldon Spring Chesmicsl Plant. - Considerable explosives
decontamination was performed by the Atlas Powder Company and the Army prior to WSUFMP
construction, From 1958 until 1966, the WSUFMP -converted processed uranium: ore
concentratss to pure uranium trioxide, intermediate compounds, and uranivm metal, A smail
amount of thorinm was also processed, - Wastes gemmed during these operations were stored

in the four raffinate pits. ' . - -

In 1958, the AEC acquired title tothe Weldon Spring Quarry from the Army.” The Army
had used it since 1942 for burning wastes from the mamufacture 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 canstruction of the erduaace works: The
AEC used the quarry from 1963 to 1969 as a disposal areaforummummmduesandasma]l
amount of thorium residue. Material disposed of in the quarry during this time consisted of
building rabble and soils from the demolition of a uranivm ore processing facility in Saint Louis, .

. “These materials were confaminated with uranium and radinm. - Other radioactive matexials i the -
quarry include drummed wastes, uncontained wastes, and contaminated process eguipment. .

The WSUFMP was shut down in 1966, and in 1967 the ABC returned the facility to the
Army for use as a defoliant production plaat to be known as the Weldon Spring Chemical Plant.
The Array staried removing equipment and decontaminating several buildings in 1968,
‘However, the defoliant project was canceled in 1969 before any process equipment was instatled.
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 ABC.

The Weldon Spring site was placed in caretaker status from 1981 through 1985, when
custody was transferred from the Army to the Department of Energy. In 1985, the DOE
proposed designating control and decontamination of the chemical plant, rafftnate pits, and
guarry as a major project. A Project Management Contractor (PMC) for the Weldon Spring Site .
Remedial Action Project was selected in February 1986, In July 1986, a DOE pieject office -
‘was established on site, and the PMC, MK-Ferguson 2ad Jacobs Engineering Group, Inc.,
assumed control of the site on October 1, 1986, The quarry was placed on the Environmental
Protection Agency’s National Priorities List (NPL) in July 1987. The DOE redesignated the site
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as 2 Major System Acquisition in May. 1988 The chenncal pl.am and raffinate pits were added
o the NPL 1!1 March 1989, ,

A more detailed presentation of the production, ownership, and waste history'.nf the
Weldon Spring site is available in the Remedial Investigasion for Quarry Bulk Wastes (Ref. 2)
- and the Remedial Inwsﬂgaﬂan Jor the Chemical Plant Area afa&e Weldon Spnng Sire (Ref., . 3):

e

1.3  (zeology and Hydrogeology

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

. The Weldon Spring Quarry is located in low limestone hills near the western bank of the
Missouri River., The mid-Ordovician bedrock of the quatry area is predominantly limestone and
dolomite. Near the quarry, the carbonate. rocks dip to the northeast at a gradient of 1k m/lni.
to 15 m/km (58 fi/mi to 79 ft/mi) (Ref. 4). | |

. There are three bedrock aguifers underlying St. Charles County. The shallow aquifer
" consists of Mississippian Limestones and the middle aquifer consists of the Kimmswick
Limestone. The deep aguifer consists of formations from the top of the St. Peter Sandstone to
the base of the Potosi Du]nmlte Alluvial aquifers are present near the Missouri and Mmhmppl
Rivers.

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 [-4). There are six surface water bodies at the chemical plant
 area: four raffinate pits, Ash Pond, and Frog Pond. Elevations on the site range from
approximately 185.4 m (608 ft) above mean sea Jevel (msl) near the northemn edge.of the site
to 205 m (673 ft) above ms! near the southern edge. The topography of the site is gently
undulating in the upland dreas, typieat of the Central Lowlands physiographic province. South
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of the site, the topography cﬁaﬂges-tq the narrow fidges and valleys and short, steep streams
common to the Ozark Platean physiographic province (Ref. 4).

~ No natural drainage channels traverse the site, although remnants of a channel through
the Ash Pond ares are present, Drainage from the southeastern portion of the site generally
flows somthward in a tributary referred to as the Southeast Drainage {5300 Drrainageway), that

- flows to the Missouri-River. -

. In the. surrounding areas, man-made lakes in the August A. Busch Memorial
Conservation Area are used for public fishing and boating. No swimming is allowed in the
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, inchuding Frog
Pond and Ash Pond areas, drain to tributaries for Busch Lakes and Schote Creek, which in taum
enter Dardenne Creek, which ultimately drains to the Mississippi River. These dmmges -
Burgermeister Spring, and. I.a]ms 34, 35, and 36 are comaminated as a result of previous plast.
operations.

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 runoff 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. Recent dewatering activities in the quarry
suggest that the sump interacts directly and rapidly with the local groundwater. The sump is
contaminated with radiclogical and chemical compounds. The quarry pond is not used for any

operational or public walersupplyandlsmamtamedhytheDDEwﬁhmanmwmﬂadmﬂ_ S

restnctedarea

The Feimne Osage Slough, located approximately 213 m (700 ft) south of the quarry is
a2.4 ke (1.5 mi) section of the original Femme Osage Creck and Little Femme Osage Creek
(Figare 7-2). The University of Missouri dammed portions of the creeks between 1960 and
1963 during construction of a levee system around the University’s experimental farms (Ref. 5).
The slough receives contaminated groundwater migrating from. the quarry, causing increased
uranium concentrations in the slough, The slongh is used for recreational fisking.,

" DOE/OR/21548-512, Rev. 0 -9
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1.5  Ecgology

The Weldon Spring site is surrounded primarily by State Conservation Areas which
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) .

-(Figare 1-4). - The wildlife areas are managed. for-multiple uses, .including timber, fish and.

wildlife habitat, and recreation. Fishing eomprises a relatively large portion of the recreational
use. Seventeen percent of the area is open fields that are leased to sharecroppers for agricaltural
production. In these arcas, a percentage of the crop is left for wildlife use. ‘The main
agricultural products are corn, soybeans, milo, winter wheat, and legumes (Ref. 6), The Busch
and Weldon Spring conservation areas are open year-round, and the number of annual visits to
both areas totals about 1,200,000 (Appendix A).

- 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 goldentod. The northwest
portion of the chemical plant area (22 ha [54 acres]) ia relatively natural and contains forest
habitat typically found in the upland areas of sastern Missouri.

The quarry is surrounded by the Weldon Spring Conservation Area which consists
primarily of forest with some old ficld habitat. Prior to bulk waste removal, the quarry floor
consisted of old-field habitat containing a variety of grasses, herbs, and scattered wooded areas,
Since bulk waste removal began this habitat has been disturbed. The rim-and upper portions of
the quarry still consist primarily of slope and upland forest including cottonwood, sycamore, and
oak (Ref. 5). |

1.6 Climate

The climate in the Weldon Spring area is contingntal with warm to hot summers and

moderately cold winters. Alternating warm/cold, wet/dry air masses converging anl passing
through the area canse frequent changes in the weather. Although winters are generally cold and
summers hot, prolonged -periods of very cold or very warm to hot weather are unusual.

DOEIOR/Z1545-512, Rev., O 10
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Occasional mild periods with temperatires abave freezing occur almost every winter and cool
weather interrupts periods of heat and humidity in the summer (Ref. 7).

The average annual temperature is 12.8° C (55.1° F). The average daily maximum and

minimum - teaperatures are 19° C (66.2° F) and 6.5° C (43.8° F), respectively. On the
average, there are 4% days a year when maximum teinperatures are ahove 32.2° C (90°.F),

«« Minimum - daily -temperatures below % -C - (32%F) -occur-~about. 411.. days . of .the.yeag. -~

Temperatures below -18° C (0° F) are-infrequent, -only about 5 days per year. - -Mean- anpal
precipitation in the area is approximately 92.7 em (36.5 in.). The monthly meteurulﬂg:cal
monitoring results for 1994 are presented in Table 1-1.

Wind data recorded at St. Louis for the peded 1941 to 1970 indicate that prevailing
winds are from the somh during sommer and fall, and from the northwest and west-northivest
during winter and eaﬂjrspnng The avemgeanmmlwmdspwdisabnut 15. 3kph(95mph]
fmm the south. :

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

- The meteorological station was nonoperational from August 1993 through August 1994,
Normal operation of the station resumed in the latter part of August 1994, and the first full
month of site data was collected in September 1994. Meteorological monitoring results

presented in Table 1-1 include data from Lambert-St. Louis International Airport for January

through Augnst, and WSSRAP meteorclogical station data for September through December.

DOEOR21548-512, Rev, 11
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TABLE 1-1 Monthly Metanmlﬁgichl Monitoring Results for 1994

- Avprage Tarnp Avarage Barometric | Awverage YWind Pradominant Wind |
Total Precip lin,} Speed {rrfenc) Mhractlon

July 1.42 26.4 995 3,82 =W
August .76 24.8 aa7 3.80 g
Saptambar 1.58 19.2 42 2.28 sow
Detober 3.7 147 |- - esa 2.37 s
Hovembar 8.26 141 g3 3.4 5
December 2,35 -] 997 3.72 NNW

Annual 318 11.8 994 3.84 —
Avarage .

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. Usban
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 Départment
are both within 1 km (0.6 mi) of the site (Pigure 1-4). Pmaucis Howell High School is about
1 km (0.6 mi) northeast of the site along Missouri State Route 94. The school employs

DOEIOR/21548-517, Bav. 0 12
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. -approximately 150 faculty and staff, and about 2,175 students attend school there (Appendix A).
Students and staff generally spend about 7 hours to 8 hours per day at the school. The tuildings
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 10 full-time employees (Appendix A). About 300 ha (741 acies) of land east and
sputheast of the high school is owned by the University of Missouri. The northern third of this

- land is being developed into a high-technology.research park. . The.conservation areas, operated =

by the Missouri Department of Conservation, employ 25 full-time employess supplemented by
two to 10 workers during the summer months (Appendix A). '

DOE/OR/Z1548-512, Rew, O 13
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2 ENVIRONMENTAL PROTECTION/RESTORATION PROGRAM OVERVIEW

2.1  Project Purpose

The U.8. Depaniment of Bnergy (DOB) i3 responsible fnrthe remedial action activities
at the Weldon Spring site. The pregram is known as the Weldon Spring Site Remedial Action

. Project (WSSRAP). The major goals of the WSSRAP are to-eliminate potential hazards tothe -

public and the environment posed by, the buildings and waste materials on the Weldon Spring
site and, to the-extent possible, make surphus real property available for other uses.

Remediat actions are subject to U.S. Environmental Protection Agency (EPA) oversight
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
of 1980, as amended by the Superfimd 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 (NFL). The DOE is also responsible for
. complying with the various Federal compliance acts including the National Environmental Policy-
Act (NEPA) of 1969, Section 3 of this document further discusses applicable Federal, State, and: -
local compliance requirements and the current status of compliance activities at the Weldon™
Spring site.

2.2  Project Managemeni

Tn order to manage the WSSRAP vader 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, Groundwaier, and Quarry
Residuals. The Weldon Spring Quarry Bulk Waste Operable Unit includes afl wastes deposited
in the qmarry and their removal. The Weldon Spring Chemical Plant Operable Unit includes the
buildings, soils, raffinate pits, quarry bulk wastes which have been relocated to the temporary
storage arca (TSA), and surface waters within the chemical plant boundary and vicinity
propertics. The Groundwater Operable Unit inclades the groundwater at the chemical ptant and
vicinity areas, The Quarry Residuals Operable Unit includes the guarry proper (post bulk waste
removal}, surrounding areas, sutface waters and gronndwaters.

DOE/OR/21548-512, Rev. O g 14
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2.3  Environmental Monitoring Program Overview

The overall goal of the WSSRAP is different from that of most operating and production
facilities for which DOE Order 5400.1, General Environmental Protection Program, was
developed. At the WSSRAP, environmental momtonng is conducted as- required by DOE
Order 5400.1 to measure and monitor effluents and to provide surveillance of effects on the
- -gnvironment -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 DOR Order 5400.1 requirements for preparation and
maintenance of an Environmental Proteciion Program Implementation Plan (EPPIP) (Ref. 8) and
an Environmernsal Monitoring Plan (EMP) (Ref, 42). The EPPIP details the programs in place
at the WSSRAF to provide management direction, environmental protection goals and obiectives,
the remedial status of the project, and the overall frimework of the environmental proteciion
program at the WSSRAP. The EMP details the schedule and analyses for effluent monitoring .
and environmental surveillance activities that are performed.- L

The WSSRAP environmental protection program involves radiological and chemical
environmental monitoring and is separated into two distinct functions: efflwent monitoring and
environmental surveillance. Effluent monitoring assesses the quantities of substances at the
facility boundary, in migration contaminant pathways, and in pathways subject to compliance
with applicable regulations (e.g., National Emission Standards for Hazardous Alr Pollutants
[NESHAPs]) or permit Ievels and requirements (e.g., National Poltutans Discharge Elimination
System [NFDES]). Environmental surveillance consists of analyzing environmental conditions -
within or outside the facility boundary for the presence and concentrations of site contantinaats.
The purpose of this surveillance is o detect and/or track the migration of contaminants,
Surveillance data are used to assess the presence and magnitude of radiclogical and chemical
exposures and to assess the potential effects on the gencraf public and the environment.

The WSSRAP environmental monitoring program samples various media for radiblogical
elements, primarily U-234, U-238, Ra-226, Ra-228, Th-228, Th-230, and Th-232. These
radionuclides are the primary contaminants of concemn at the Weldon Spring site. 'Radiological
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monitoring is conducted routinely at the perimeters and at off-site Iocations near the chemical
plant and quarty for air particulates, ambient gamma radiation, and radon. Radiological
monitoring is also conducted on NPDES discharges, streams, lakes, ponds, groundwater and
springs. .

Chemical monitering is primarily conducted at the chemical plant and quarry areas, but.
---also includes monitoring at off-gite locations to confirm that no unplanned releases have -
occurted. The nonradiological compounds included in the routine 1994 monitoring progeam are
" metals, inorganic ions (nitrate and sulfate), and nitroaromatic compounds. Other. chemical
parameters monitored as part of the environmental monitoring program include asbestos at site
perimeter air monitoring locations and geochemical parasieters such as calciom, manganese, and
sodium at certain groundwater locations. The geochemical data are used in characterization and
contaminant flow transport studies. '

3.4  Project Accomplishments in 1994

Several activities were completed in 1994 ynder the overall plan for remediation of the
site. Al four operable units are currently active, and major accomplishments for all units are
detailed below. '

2.4.1 Weldon Spring Chemical Plant Operable Unit

A sipnificant event for 1994 was the completion of the final building dismantlement work
package. This was a major project milestone, Design work for foundations removal has begun, -
. however, due to funding limitations, removal operations are not scheduled to begin until 1996, '

| 2.4.1.1 Site Water Treatment Plant. Ongoing discharges of treated water into
the Missouri River have consistently been well below the efflnent standards set forth in the
conditions of the chemical plant’s NPDES permit. During 1994, 114 million liters (3¢ million
gallons) of contaminated water was treated and discharged. The site water treatment plant
Train 2 construction contract was awarded in 1994 and a Notice to Proceed was issued in
" August. Construction is scheduled for completion in the second quarter of calendar year 1995,
Train 2 is designed to treat nitrate contaminated water in the raffinate pits,
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2412  Building Dismantlement. The building dismantlement work for Work.

Packages WP-255 and WP-257 was completed in 1994. The third work package (WP-257) was
completed in first quarer [995.

2.4.1.3 RCRA/TSCA Storage. The Resource Conservation and Recovery Act |

(RCRA) and Toxic Substance Comirol Act (TSCA) storage facility, Building 434, is currently

- being vpgraded -to support waste. storage and -operation needs. . Improvements will .include.
- rerpofing; upgrading the fire: extinguishing system; adding an emergency shower, and adding:

a covered area outside the building for expanded storage. Completion - of the upgrad& 15
currently scheduled for second quarter of 1995.

2.4.1.4 Dispesal Cell/Cell Support. The bortow area work package has been
negotiating real estate issues for the propesed borrow soil with the Missouri Department of

Conservation. Approximatety, 1.5 million cubic meters (2 million cubic yards) of soil will be

removed in support of the disposal cell construction. A proposat to realign the highway adjacent

to the site in support of a baul road underpass has been semt to the Missouri I-Iigiiway-_aﬁd |
Transportation Department. . Also, a presentation was made to the EPA and the Missouri:

Department of Natural Resources on the first deliverable for the 30% disposal cell design.

2.4.1.5 CSS Pilot Plant. Work Package 354, for construction of a Chemical
Stabilization/Solidification (CSS) pilot plant, was awarded and completed in 1994,

2.4.1.6 Raffinate Pit Berns. A contract was awarded in October 1994 for repair
of the WSSRAP raffinate pit berms. The berms were assessed and stabilization efforts are
underway to maintain the berms throughout the remainder of their eight to 12 year life
expectancy.

2.4.1.7 South Dump/Ask Pond Capping. In October and November of 1994, -

theAshPandandSnutthnpmswemcappedw:thclaytﬂmdmathaspmadnf
cnntammanon via surface water runoff.
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2.4.2 Weldon Spring Quarry Bulk Wastes Operable Unit

2.4.2.1 Quarry Water Treatment Plant. Ductulackéfwntarinthe quarry -

pond, the quarry water treatment plant (QWTP) shuts down periodically. During 1994, the
QWTP has treated and discharged approximately 42 million Kters (11 million galhns) of
coptaminated water, AH discharges have been within the effluent standards set forth in the
conditions of the NFDES Permit for the Weldon Spring Quar_ry

2.4.2.2 Bulk Wastes Removal. Due to continued problems with the haul vehicles,
a direct hauling method was proposed and approvest by the DORE during 1994, The new method
altows for direct hauling of waste. Over 4,000 loads of bulk waste have been transported f‘mm
the quarry to the TSA without incident.

Phase II overburden activities were completed in 1994, The matenials removed incladed
the overburden, which consisted of soil, rock, brush, and trees. Phase IIl sump materials are
currently being removed and transported to the TSA. '

2.4.3 Weldon Spring Quarry Residuals Operable Unit

The Quarry Residuals Work Plan (Ref. 10) and Ouarry Residuals Sampling Plan
(Ref. 11} were finalized in January 1994. The characterization investipation includes sampling
gronndwater, surface water, soils, and sediment to determine the effect quarry bulk waste is
having on the sermounding areas, I..axerphaws of sampling will concentrate on the quarry pmper
after the bulk waste has been removed,,

The sampling, originally scheduled for October 1993, began in January 1994, and
proceeded thronghout the year, Due to the floods of 1993, further schedule contingencies were
developed in the event that flooding recurs and access to the study areas is again closed. 'l'he
next phase of sampling is scheduled to begin in November 1995.

DOROR21548-512, Bev. O 18
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2.4.4 Grovndwater Operable Unit

. A draft work plan-and sampling plan for the Groundwater Operable Unit were submitted

' to DOE-H(Q during 1994, The WSSRAP and the Department of the Army are working together

to jointly address the groundwater issues for the Weldon Spring Ordnance Works and the
Weldon Spring Chemical Plant,

2.5 Incident Reporting -Emirmnnental Occurrences in- 1994

In accordance with DORE Drdﬁridlﬂ[]l, Chapter I, 2.(b), field organizations are required
to prepare annual summary reports on énvironmental occurrence activities and report this
information in the annual Size Emvironmental Report.

In 1994, six off-normal occurrences and one unusual ﬂccurrﬁnce were categorized under
DOE Order 5000.3B, Occurrence Reporting and Processing of Operations Ir;fmmaﬁan
Table 2-1 lists these environmental occurrences for 1994,

Occurrence 1994-0004 was a severe hydranlic leak from a subcontractor trackhoe that
developed while sizing and placing debris from Building 108. Approximately 57 liters (15 gal)
of hydraulic fluid was spilled on the concrete pad. The spill was immediately contained and
cleaned up without incident. The root camse analysis determined that a defective or failed part
wag responsible for the spill. Prior to operations, the trackhoe was thoroughly inspected and
approved by the Project Management Contractor (PMC) in accordance with WSSRAP policy,
The subcontractor also performed routine inspections and found no indications of potential line
failure. The lessons learned were that hydraulic Lines and fittings are susceptible to failure, and.
conducting routine inspections minimizes the potential for line and/or fitting failure,

After anatyzing annual data, it was found that an annual average derived concentration
guide (DCG) for uranivm was exceeded at Outfall NP-Q001 in CY1993. This occurrence
{Occurrence 1994-0010) resulted in monthly rather than quarterly monitoring at the outfall to
help determine measures for decreasing the concentration of uranium, DCGs are not release
fimits, but are screening values for considering best available technology (BAT) solutions. A
root cause analysis was performed and it was found that weather and/or ambient conditions were
responsible for the occurrence. Upstream sampling was conducted by the ES&H staff in an
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TABLE 2-1 Environmental Qcourrences CY1994

Cecurrance ’ |

QUAFTY BUMD Zane.

f 1994-0041ia) Daf29Ma4 Equalization basin liner at tha SWTF wae damaged during pump
rap i st

le} . OH-momal aoourrence,

L] Unuscal ossurmence,

e} Se_m Sectign 322,71 for data'rl_a.

Gncurrencn Rapurt Number Date Euhjm ﬂf ﬂunurranuu ) -i .

1294-0004(a} 01/26M4 Hydewulc fuid spall. |

1394-000G AN} 21/27 104 Ol retowss in Ruffinate Pit 4 wes Section 3.2.2.1). :

1994-0010(a} 02/14/84 . Arnnunt averags derved concantration gulde for uranlum mogsaded ut ’
Dutfalt NP-DDDY [n 1993, 1

1954-0017 (4} . Q4/12184 | [ Swttlsabls solids sampis rasults excesde NFDES patrit lirnita. far Quttal
NP-C038,

1834002418} OBf2ZT 84 Watar sammls from a OWTP manhots sump showad an slavated yraniomr
ooncantration.

19940026k} 05721494 Ralemes of PCH ol by accidental puhcture of an intact barrel at the -

i
g

attempt 0 identify high uranium sources; however, the sampling data were inconclusive as to -

. whether the excesdance was from remediation activities or excessive rinfall. The outfall has
since been eliminated and the ditch and upstream storm water inlets were sealed to prevent any
potential contarnination from leaving the site.

Occurrence 19940017 involved a settleable solids reading in excess of the NPDES permit
reporting levels for Cutfall NP-0039, Qutfall NP-0039 is located in the site ‘water teatment

plant effluent pipeline construction drea. A root cause analysis was performed and it was found -

that weather and/or ambient conditions were responsible for the occurrence. The steep grade

of a hill combined with several 15-¢m (6-7 in.) rainfalls in a short period of time caused the

erosion and subsequently cansed the high settleable solids level. Since the occurrence exceedad

the NPDES reporting level, a letter of notification-was-sent to the. Missouri Department. of

Natural Resources (MDNR) within 5 days, as requited. In addition, diversion dikes were
installed to slow the flow down the hill. Canstmmmnnfthepipahmhassmﬂebaenmmpbwd
and the disturbed areas have been stabilized. - :
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Occurrence 1994-0024 involved an elevated uranium contamination level detected during
the sampling of water from a QWTP manhole sump. The sump containg groundwater that is
diverted from a French drain prior to being pumped into the QWTP equakization basin for'.
treatrent.  All pumping of water from the uatry pond sump to the equalization:basin was -
restricéed. Nearby groundwater wells were sampled and the sump hose- was shortened above the
equalization basin overflow spillway. Potential pathways were investigated to determine the -
cause for the increase in uraninm concentrasion found in the manhole sump. The root cause of
the occurrence was found to be a violation of requitements in a procedure by persoanel.
Personnel were instructed not io deviate from procedures. *The DOR was notified. The usual
level of water in the equalization basin is between 30 in. (76 cm) to 40 in. (102 cm); however,
in this case it was allowed to fill to a level over 70 in, (178 cm}. When the water filled above
the normal level, the hose was submerged, allowing a back-syphoning to the groundwater samp.

Occurrence 1994-0041 involved damage to the SWTP equalization basin during pump
replacement. 'When workers were replacing a pump at the bagin, the pump was dropped from
a height of about 0.9 m (3 fi) through standing water onto the bottom of the basin. The pump
struck the liner causing three punctires, In accordance with the Leachate Froduction Action
Response Plan (Ref. 12), the DOE was notified that Action Level T had been exceeded. The
DOE provided written notification to the MDNR and the EPA within five working days. The
equalization basin was pumped down in ordet to complete repairs on the liner, Groundwater
samples collected from monitoring welfls around the basin were analyzed for uranium, chlorides,
fiuorides, and nitrates. The analysis indicated no detection of chloride, which was used as.the
indicating parameter. The oot canse was deternmined to be an inadequate work environment.
There were no anti-fall devices in place to prevent damage/falls. A shore- mounted primp w&_s _
installed to allow easier access to the pump for maintenance. Workers discassed the occurrence
at the weekly safety mestings to prevent recurrence. '

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

2.6 Special DOE Order Related Programs

In addition to the direct program requirements and documentation required under DOE
Order 5400.1, the DOE order specifically requests that other programs be presented in the Sife

POBIOR/21548-512, Rav. O 21




—
A 2
B < et

WELDON SPRING 3ITE ENVIRCNMENTAL REPORT FOR CALENDAR YEAR 1534 5/15{35

Environmental Repori, including the groundwater protection management program, the
meteorological monitoring program, and the waste minimization and pollution prevention
program. This section also addresses other programs, including the radiological control
program, sclf assessments under DOE Order 5482.1B, and the surface water mmlage:m
program in place at the WSSRAP to support the environmental protection program.

2.6.1 Groundwater Protection Management Plan

The WSSRAP has a formal groundwater protection and management program in place.
The policies and practices are documented in the Groumdwater Protection Program Management
Plan (Ref, 13). The plan outlines how momitoring programs will be developed o assess the. .
nature and extent of contaminants in the groundwater, to evaluate potential impacts on pablic -
health, and to gather data for remedial decisions. All policies pertmmng to groandwatdr
monitoring, including well installation, decontamination, construction, sampling methods, and
abandonment methods, are détailed in this plan. The-Plgn also ocutlines the hydrogeological
characterization program conducted as part of CERCLA activities, These include fundamental
methods such as groundwater sampling, water level monitoring, slug tests, tracer. tests, and
geologic logging, - |

2.6.2 Meteorological Monitoring Pragram

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 spéed,
wind direction, ambient air tempesature, barometric pressure, and precipitation accurrmlbation.
Data from this station are used to assess meteorological conditions and air transport and diffusion
characteristics, which determine possible-impacts of airborme réleases. In addition, precipitation
data are vsed to correlate water level fluctuations and contaminant concentrations in sarface-
water and groundwater wells.

A meteorological system upgrade was completed in August 1994, The upgrade consisted
of replacing the old tower and instrumentation with heavy-duty wnits and computerized
enhancements designed to improve data retrieval and archival. In addition, an off-site
meteorologist now provides monthly data reviews and semiannual maintenance and performance
checks for the station.
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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 docemented in the Surfiuce Water
Management Plan (Ref. 14), This program also incorporates the as-low-as-reasonably-
achievable (ALARA) concept in the execution of the program. An ALARA evaluation is being.
conducted durng 1995,

. 'This plan identifies existing.and potential water sourcés, water quality categories, and
also 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 in the plan. The key elements of the plan are
source identification, characterization, monitoring, engineering controls, and management
methods, During 1994, 378 controlled releases of water have been managed through this
program. '

2.6.4 Radiation Protection Program

The U.S. Deparomenr of Energy Radivlogical Control Manual (RADCON) (Ref, 15),
specifies how the DOE expects all facilities and contractors to conduct and manage their
radiation protection programs. RADCON requirements extend beyond the requirements of
10 CFR 8335 (Occupational Radiarion Protection), which was issued in December 1993 in the
Federal Register and sets the minimism acoeptable radiological control standards for DOE
facilities, The manual contains requirements for all aspects of radiation protection, including.
protective measures for contamirafion control, ALARA practices, internal and external
dosimetry, protective clothing and equipment, instrumentation and calibration, worker training,
warnings and sign postings, survey procedures, waste management, environmental surveiliance,
and shipping and receiving. The DOE’s objective in preparing this manual was to ensure that
worker training and radiation protection programs are consistent among DOE facilities.

The WSSRAP is in compliance with approximately 91% of the provisions in the manual.
and has an aggressive implementation plan and schedule for complying with the remaining
provisions. -
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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
in the on-site RCRA and TSCA storage facility, Building 434, -and at the asbestos storage area
and temporary storage area until a final treatment or disposal option is available. No RCRA
- waste has been shipped off site; therefore, the WSSRAP-has. niot-been.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 Minimizarion/Pollusion Prevention Awareness Plan
(Ref. 16). The key elements of this program are chemical control, training and awareness, work
activity review, and a recycling program.

2.6.6 Self-Assessment Program

The WSSRAP has attempted to comply with the gnidelines and requirements presented
in DOE Order 5482.1B and the Secretary of Energy Notice dated July 29, 1990, for the
development and implementation of a self-assessment program. The WSSRAP has developed
and implemented a Self-Assessment Program Implementation Plan (Ref. 17), associated
procedures, auditor and root canse analysis training, and a numiber of self-assessments have been
performed by various Project Management Contractor (PMC) department managers.

In spite of these accomplishments, the PMC has not fully implemented this progrm as

noted during the performance of the 1993 and the 1994 Functional Appraisals. In response to- .

findings noted during these appraisals, the PMC has initiated the following corrective measures:

¢ The program wifl be evaluated to determine its feasibility and to simplify tlw self-
assessment process, '

*  WESRAP Procedurss SQP-24a, Administration and Conduct of Self-Agsessments, and
MGT-6a, Surveillances and Wallahroughs will be combined mm one procedure i.e.,
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MGT-%a, Guidance for Conducting Se{f " Assessments,  Survelllances, 'ami
Walkthroughs.

¢ Training will be conducted to fully implement MGT-%9a.
* The Self-Assessment Program Implementation Plan (Ref. 17) will be revised.

Three self-assessments were conducted at the WSSRAP-duﬁng- 1994, addressing shipping
document files, -Service Contract Act compliance, and wastewater treatment operations.

2.6.7 Training

ﬁniﬁngisakeydmeﬂtofﬂwehﬁmmnmﬂpmwcﬁmpmgmm Through training,
each employee is instructed mthepulwles andproceduresrelaxedtu envmnmentalpmmcuon

Thetrajmngpmgmmcaneswniallybebmlmnlmuﬂmemamms (l}requixed :
reading (2) special courses taught on site o convey specific policies or issnes and, (3) off-site -
courses désigned 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.
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3 COMPLIANCE SUMMARY
3.1 Compliance Status for 1994

- The Weldon Spring site is listed on the National Priorities List (NPL), and therefore the
Weldon Spring Site Remedial Action Project (WSSRAP) is governed by the Comprehensive
Environmerual Response, Compensation and Liability Act (CERCLA) process. Under the
CHRCLA, 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 (RCRAY), the Clean Water Act (TWA), the Clean Air Act (CAA),
the Toxic Subsignce Comrgl Act (TSCA), the National Histpric Preservation Act (NHPA), the
Safe Drinfing Water Act (SDWA), and Missouri regulations. Because the DOE is. the lead
agency for the site, the procedural and documentition requirements of the Netional
Environmental Policy Act (NEPA) must also be met, as well as the requirements of U.S.
Department of Energy (DOE) Orders. - Section 3.1.1 is a summary of WSSRAP compliance with
applicable Federal regulations, and Section 3.1.2 is a summaary of the WSSRAP compliance with.
major DOE Orders. ' '

3.1.1 Regulatory Compliance Status

The WSSRAP has integrated the procedural and documentation requiremeats of the
CERCLA, as amended by the Superfimg Amendments and Reauwthorization Act (SARA), and the
NEPA, as required by the policy stated in DOB Order 5400.4. For example, Engineering
Evaluation/Cost Analyses (EE/CAs) and Remedial Investigation/Feasibility Study (RU/FS) .
documents including (RI/FS) work plans, which are CERCLA documents, contain the required
NEPA information for Environmental Assessments (BAg) and Environmental Impact Statements
(EISs).

. The WSSRAP used NEPA and CERCLA supporting documentation to prepare the Record
of Decision for Remedial Action ar 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

DOE/ORr21543-5E2, Rev. 0 26




5

WELDON SPRING SITE ENVIRONMMENTAL REPORT FOR CALENDAR YEAR 1284 ) . DE1E9E

for the chemical plant area of the Weldon Spring site. - The preferred remedy for the-chentical
plant area of the Weldon Spring site is removat, chemical stabilization/solidification of selected
sitc wastes, and disposal on site.

On June 13, 1994, a memordndum from Hazel R. {’Leary, Secretary of Energy, was
sent to all DOE secretarial officers and heads of field elements. The subject of the memorandum -
was the NEPA. Policy Statement, which has been inchided in Appendix A. Specifically, the
DOE will rely on the CERCLA documentation process for review of actions to be taken under
CERCLA and will addmss NEPA valugs and public mwlvemem procedures within the
CERCLA documents. '

Resource Conservgtion and Regovery Act

. Hazardous wastes at the Weldon. Spring site are managed as required by the RCRA (a5
substantive applicable or relevant and appropriate requirements [ARARs]). This inctades
characterization, consolidation, inventory, storage, treatment, and transportation of hazardous:
wastes that remained on site after closure of the Weldon Spring Uranium Feed Materials Plant.
(WSUFMP) and wastes that are generated during remedial activities.

A RCRA treatment, storage, and digposal 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 Federzl, 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 Faci]iti Compliance Act (FFCA), which was
enacted on October 6§, 1992, The FFCA waives sovereign immunity for fines and penaliies for
RCRA violations at Federal facilities,. However, a provision postpones that waiver for 3 years

for mixed waste Land Disposal Restriction storage prohibition violations at DOE sites, and -

requires the DOE to prepare plans for developing the required treatment capacity and treatment
technologies for mixed wastes. Each plan must be approved by the Siate or the U.S.
Environmental Protection Agency (HPA), after consultation with other affected States- and
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-consideration of public comment, and an order rssued by the regulator, requiring compliance
with the plan. :

The Weldon Spring site submitted its Conceprual Site Treannent Pign to the Missouri
Department of Natural Resources and the. Environmental Protection Agency in October 1993
The Draft Site Treatment Flan was submitted in August 1994. The Proposed Site Treatment
Plan will be submitted by March 1995.

. Currently, two underground storage tanks containing gasoline and diesel fuel remain on
site. The tanks are scheduled to be closed during removal of the building foundations,

RCRA groundwater monitoring for regultated units is discussed in detail in Chapter 8.
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 is currently storing PCB articles and containers longsr than 1 year as waived
accordance with the Record of Decision for 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.

. Clean Air Act

CAA compliance requirements pertaining to the site are found in Title I -Nonattainments,
Title III - Hazardous Air Pollutants (including National Emission Siandards for Hazardons Air
Pollutants [NESHAPs]) and Title VI - Stratospheric Ozone Prolection, NESHAPs dose
calculations for 1994 indicate the highest receptor location was below the NESHAPs standard
nf 10 mretn 0.1 mSv).

St. Charles County is classified in the Federal Register of November 6, 1991, 56 FR 215
ad a2 moderate nonattainment area for ozone. As a moderate ozone popaitainment -areq, the
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-tequitements would affect sources emmmg nitrogen oxide (NO,) and volatile organic compoeunds
(VOCs). At present, these sources do not exist at the WSSRAP.

Under Title I, asbestos and radionuclides are hazardous air poliutants. The standards
establish criteria for the comtrol of radionuclide and asbestos emissions. WSSRAP monitoring
programs for radionuclides and asbestos are described in detail in Sections 5 and 6, along with
the 1994 status of the monitoring.

Currenily, the potential major source categories existing at the WSSRAF do not exceed
the threshold limits of 9.07 metric tons per year (mtpy) (10 tpy) of any single hazardous air
pollutant or 22.7 mipy (25 tpy) of a combination of hazardous air pollutants; nor does the project
currently store over 3,780 liter (1,000 gal) of gasoline per container on site. Therefore, the
project is ot subject to the requirement for vapor recovery systems for gasoline distribution.
' However, the Project Management Contractor (PMC) will contirme 0 monitor the various
sources for applicability. ‘The categories of mdionuclide 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 and budgets to comply with the standard for each of these source
categories. '

Sections. 608 and 609 of Title VI are applicable to the WSSRAP, Section 608 establishes
requirements for pational recycling 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 system
(old or new) or air conditioning system (old or new). Section 609 specifies requirements that.
pertain to servicing motor vehicle air conditioners and applies to-all WSSRAP vehicles. Thé
WSSRAP iscomplying with Sections 608 and 609 of Title VI of the 1990 CAA amendments by
(1) implementing a phase-out policy of ozone-depleting substances by institating controls-in the
purchasing and use of these substances; and (2) obtaining copies of the personnel training
certifications and equipment approval records for-personnel and subcontractors that service any -
WSSRAP czone-containing equipment (i.e., refrigerators, heating, ventilating, and air
conditioning [HVAC] units, abandoned refrigeration units, etc.} or any WSSRAP vehicle cooling
system, '
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Water Act

Eifluents discharped to waters of the United States are regulated under the CWA through
regulations promuolgated and impilemented by the State of Missopri, The Federal government
. has granted regulatory authority for implementation of CWA provisions to those states with a
regulatory program that is at least a3 stringent as the Federal program.

Compliance with the CWA at the WSSRAP includes meeting parameter limits sef in five
. National Pollutant Discharge Himination System (NPDES) permits. Both effluent and erosion-
control monitoring are performed. Section 7 includes additional details on the NPDES permits.

During 1994, 41.8 million liters (11 million gallons) of water was treated through the
quarry water treatment plant and discharped through the QWTP NPDES outfalt. Iz the same
period, 114 million liters (30 million gallons) of water was treated through the site water
treaunantplantanddmchargedﬂlrﬂughthesmmmuutfaﬂ

Rivers angd Harbors Act

On February I, 1994, the WSSRAP made applications to the U.S, Army Corps of
Engineers (COE) under Nationwide permit (NWPF) 26, Section 404 of the Clean Water Act for
the elimination of 0.9 ha (2.2 acre) of wetlands in the bortow area. The acreage wod be
mitigated by the creation of 2 ha {5 acres) of wetland as pari of a 21 ha (32 acre) waterfowl
habitat prospect on Missouri Department of Conservation (MDC) lands. On March 11, 1993,
the Kansas City COE authorized the requested activities, contingent upon a signed mitigation
agreement between the DOE and the MDC and the special conditions outlined in-Nationwide

Permit 26.

The WSSRAP maintains compliance with Federal Insecticide, Fungicide, and Rode_m:‘a‘de
Act requirements through inspection of controlled  pesticide/herbicide storage areas. No
application of restricted-use pesticides ocourred during 1994. The site currently has one person
certified as an applicator and is in the process of {raining and centifying another individual.
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Department of Trangportagion

Pursuant to HM-181, the WSSRAP conducted on-site training on the Hazardous Mazerial
Transportation Act. The training targeted personnel with responsibilities for hazardous materials
transportation, The teaining -covered classification of hazardous materials by new shipping
names, new performance based packaging requirements, new requirernents for marking, labeling
and placardinig, and proper segregetion and modes of transporiation, The appropriate personnel
are current on the training requirements and retraining is required on a biannual basis.

Safe Drinking W

Currently, the SDWA is not an ARAR at the WSSRAP. The SDWA is currently being -
_evaluated for its applicability to the groundwater and quarry residuals opemble units.

The Emergency Piarming and Community Right-to-Enow Act (EPCRA) Tier I neimn was
completed and provided to the local emergency planning commitiee (LEPC) and to the Misseouri
State Emergency Besponse Commission (MERC).

In June of 1994, the WSSRAPs first Toxic Release Inventory (TRI) report was submiited, .
which included nine chemicals, to the EPA under the DOE voluntary early response program..
The process to complete the report identified numerous raﬁnements that will be reqmmd in order
to complete future reports.

The WSSRAP contimued to identify the full EFCRA requirements and developed a plan
of action to assist in preparing BPCRA reports for chemical storage and use. The plan included
purchasing an off-the-shelf software program to replace the site’s current system. The new
system is capable of providing complete requirements under SARA Title I and also generates
Tier II and TRI reports. '
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National Historic Preservation Act

The Mirigarion Action Plan for the Remedial Action at the Chemical Plamt Area of the
Weldon Spring Site (Ref. 18) area specifies that any sites ¢ligible for nomination to the National
Register will be preserved through data. recovery or avoidance if impacted by the bomow. arza
or haul road development. This work is ongoing and will extend into 1995. '

The Phase H archeological study for the propessd bomow area development was
- completed April 1994, and no sites were identified that meet the eligibility requirements for
preservation, data recordation, and recovery (Phase III). The State Historic Preservation Officer
concurred with conclusions of the Phase I survey. The site has not yet received the official
reports for the Phase I study.

The construction material staging area will require the DOE fenceline to be moved within
a30,-5 m (100 ft) easement {0 allow forproper sloping of the area. A Phase I ‘archeologicat
-survey ‘concluded that there was no effect to cultural resources in the potentially affected avea,:
Endangered Species Act

There were no work projects established in 1994 that required consuitation with the U.S.
~ Fish and Wildlife Agency. '

The Mitigation Agreement (Appendix A) for the mitigation of borrow area wetlands
between the Missouri Department of Conservation (MDC) and the UJ.S. Department of Energy-
Weldon Spring (DOE-WS) was approved in November 1994, This agreement provides parfial
funding. of a wetland creations project on MIDOC property in exchange for the creation credits -
and is a condition of the Nationwide Permit Number 26 received by the site. This permit allows
_ fnrthatﬁmpnmrylass nfthf-,{lgM{Ziam)nfwﬁhndsmthebﬂmwareadwelnpmem

Awetlands sarvey for the construction material MgamawascunducwdbyANLﬁn
December 16, 1994. One jurisdicttonal wetland was noted and is being addressed .in the
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wetlands Mitigation Agreerent with MDC. One other wetland area was identified outside the
proposed fenceline expansion, but no. action is anticipated.

3.1.2 DOE Order Complignce

3.1.21 DOE Ovder 5400.5, Radiation Protection of the Public and the
Environment. 1DOE Order 5400.5 establishes nine primary standards and requirements for DOR
operations to protect members of -the -public and the environment- against undue risk from-
radiation. The DOR operates its facilities and conduets its activities so that radiation exposnres
to members of the public are maintained within established limits. '

The annual dose to the maximally exposed member of the public as & result of activities
at the Weldon Spring site was below the 100 mrem (1 mSv) guideline for atl polential exposure
modes. The 10 mrem (0.1 mSv) annual dose limit for public exposure to airborne emissions,
excluding radon: and. its respective decay products as specified in 40 CFR Part 61, Nusional . .

dose evaluation techniques were uséd to-assess 1994 environmental monitoring and surveiltance
data in compliance with this requirement.

Storm water runoff exceeded the derived concentration guideline (DCG) of an annpal
average of 600 pCifl for uranium at Outfali NP-0001 with an annual average concentration of
1,226 pCi/l. Outfall NP-0001 was eliminated by removing the outfalt pipe during May 1994 and
is further discussed in Section 7.5.1.

Records of all environmental monitoring and surveillance activities conducted at the
Weldon Spring site in 1994 are being maintained in accordance with the requirement of this
order. All reports and records generated at the WSSRAP in 1994, 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 DOB
manages its mdicactive and mixed waste-and contaminated facilities. The Weldon Spring site
was in compliance with the applicable portions of Chapter II (low-level waste), Chapter V
{decommissioning of radioactively contaminated facilities), and Chapter VI (administrative
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activities related to the Waste Management. Plam [Ref. 20]). The types of wastes addressed in
Chapters I, II, and IV were not present at the site. '

3.1,2.3 DOE Order 2400.1, General Envirenmental Protection Program. The

" WSSRAP conducted both radiological and nenradiological -envirenmental 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 pmwde surveillance of their. effects on.

the environment and poblic 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 gverall framework for the environmental protection program at the
WSSRAP. The project has prepared an Enmvirowmental Moniroring Plon (Ref, 42) that is
reviewed annually and revised-as necessary. : :

In addition to the plang developed for overall environmental monitoring and protection,
the WSSRAP anpually reviews and revises, as necessary, the Groundwater Protection Program
Muanagemera Plan (Ref, 13) and the Waste Minimizarion and Pollution Prevention Auwmes.r Plm
(Ref. 16). Refer to Section 2.6 for additional details.

3.2  Current Issues and Actions

3.2.1 Current Issnes

3.2.1.1 National Emission Standards for Hazardous Air Polutants Complisnes.

The WSSRAP has developed an alternate method for compliance with the requirements of

40 CFR 61 Subpart H. Point source and environmental monitoring has been mandated. per

40 CFR 61.93 (b)(5), whereby air concentrations are monitored at six designated critical
receptor locations on and arcund the Weldon Spring site, The WSSRAP plan is contained in

the Pign for Monitoring Radionuclide Emissions Other Than Radon at Weldon Spring Site

- Critical Receptors (Ref. 21), which has been approved by the U.S. Environments] Protection

Agency (EPA). The EPA has also approved the WSSRAP plan to report annual monitorin
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results and effective dose equwalems at critical receptor locauons via the anmaal site
environmental report.

3.2.2 Current Actions

3.2.2.1 Release Reporting. On Janvary 27, 1994, approximately 57 liters (15.gal).
(4,000-5,000 parts per million PCBs)-of polychlorinated biphenyl (PCB) contaminated ol was
released having leaked from materials that were abandoned in Raffinate Pit 4 approximately 30
years ago {Occurrence 1994-0005). The materials included discarded equipment and corroded.
storage barrels. The release was contained and efforts to absorb the oil were initiated. These
efforts included the placing of an absorbent boom on - the water surface and the draining of
barrels near the edge of the water. A root cause analysis was performed and it was found that
the former management of the site did not provide an environment conducive to the proper
- storage of the drums (i.e., the drums were placed in an environment that led to their
degradation), The DOE and the EPA (Region VII) were notified. Corrective actions included:
the containment and comtrol of contaminated oils in Raffinate Pit 4, as stated above; debris and-
batrels near the water’s edge were moved to- higher ground where practical, barrels that
contained oil were pumped and moved to appropriate siorage where practical; and the condition
of Raffinate Pit 4 was monitored daily during the work week. '

On April 27, 1994, approximately 1.4 kg to 1,8 kg (3 Ibs to 4 Ibs) of ethylene glycol was |
released onto the Building 401 concrete pad. This release exceeded the reportable quantity. (RQ)
for ethylene glycol under the CERCLA, which is 0.45 kg (1 Ib). The release was reported to
the National Response Center (NRC) on April 27, 1994, as a release of a reportable quantity.-

On July 6, 1994, approximately 2.3 kg to 2.7 kg (5 1bs to 6 Ibs) of ethylene glycol was
released when a piece of paving equipment broke a radiator hose, This refease exceeded the RQ
for ethylene glycol under the CERCLA, which is 0.45 kg (I Ib).. The release was reported to-
the NRC as a release of a reportable quantity. Some of the spi]]ﬂd material fell into a catch pan
and boiled off, and the remaining material spilled onto the asphalt and was covered by additional
asphalt; therefore, no cleanup was pessible,

On May 25, 1994, PCB contaminated oil was released at the quanty sump zone due W
an accidental puncture of an intact drom (Occurence 1994-0025). During a PMC inspection of
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the drum pile at the quarry sump zone, one of the droms was found to be leaking. This
occurred when the subcontractor was moving debris away from the drum pile using an excavator
with a grappler attachment. Approximately 2.3 kg (5 Ibs) of liquid leaked from the container.
Using qualitative methods it was found that PCBs were present; and the PCB concentration was
assumed to be 500 ppm based on 40 CFR 761.123. Samples were taken and sent to an off site

laboratory for analysis. The sampling resalts showed positive resolts for chlorine greater than
- 50 parts per million (ppm) and PCRB concentration of 120,000 ppm. The PCB volume relfeased

exceeded the reportable quantity of 0.45 kg (1 Ib); therefore, the required notifications were
made to the DOE, the EPA, and the National Response Center (NRC) on May 31, 1995.

The release was not reported until May 31, 1994, because the PCB concentration was
assumed to be 500 ppm at the time of the release. As stated previously samples were also taken
and submitted for off-site analysis which indicated a much higher PCB concentration than
500 ppm originally assumed. Although there was a delay in reporting, due to the inaccurate
concentration estimate, ‘immediate- actions .were takemr to clean up the spill, The spill was

. cleaned up and wastes placed in a 321 liter (85-gallon) overpack. Root canusc analysis

determined that an inadequate work environment was the reason for the occurrence. The
maierial being removed had been resting in one place for approximately 33 years, cansing the
drums to deteriorate. Once the material was moved to decommission the quarry sump zone, the
deteriorated drums released their contents to the emvironment, The leaking drum and the
surrounding soil were overpacked by subcontractor personnel. The PMC has instructed the
subcontractor to proceed with caution as the remedial action continues, '

On October 26, 1994, approximately 7.3 kg (16 Ibs) of ethylene glycol was released from
a radiator hose on a truck used to transport rolloff containers, This release exceeded the RQ for
ethylene glycol, which is (.45 kg (1 i), The release was reported to the NRC as a release of
a reportable quantity under the CERCLA. The spill was immediately cleaned up.

Occurrences noted uader the DOE Order 5000.3B are not discussed in this section,
Refer to Section 2.5, Incident Reporting - Environmental Occurrences in 1994, for discussion
of those fypes of occurrences. The WSSRAP did not have any EPCRA reportable reléases..

3.2.2.2 Functional Appraisal - Environment, Safety and Health, and Quality
Assurance. A functional appraisal of selected environmental, safety, health, and quatity
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TABLE 3-1 Results of Oak Hidgé Functional Appraisél

Kew Finditge Chsd Fyawlous Findings.Open |
Watar Pollution Control & 2 10 |
Emvirornmantal Quelity Aseurance 4 0 2 I
. ;l Groundwater Programe 3 [+ 3
Ashn'l;tou Managemsnt 3 2 1
Radiclogical Monitoring 7 Q L
- -de-l.:h and Hazardous Substancs 1 1 a
Contral
Quality namruncu. -] 3 T
Health Physios 2 Q 2
lrwhietel sl Hyglatis z 2 2
Industrial Bnd Conetruction Eaf'qh!r ' o T 2 g
Trarsportgtion Safaty o . D 1
Fire Protacticn 4 E o :
Facility Safaty {Safety Analysis 3 0. o i
Process) |
Total - ‘a8 17 50 |

assurance programs was conducted by the DOE Qak Ridge Operations Office from July 12 to
July 21, 1994 at the WSSRAP, The appraisal was performed to assist the WSSRAP site office
in their management assessment. '

Table 3-2 summarizes the number of deficiencies resulting from the functional appr&isal,
of selected environmental safety, health, and quality assurance programs.

3.2.2.3 Compliance with the Price-Anderson Act. The PMC has tevised the
Project Management Contractor Quality Assurance Program (QAP) (Ref. 22), by applying the
quality assurance criteria specified in paragraph (¢} Quality Assurance Criteria, of 10 CFR
830.120. The PMC QAP includes discussion of how the criteria in paragraph (c) will be
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On November 3, 1994, the PMC submitted to the U.S. Departmeni of Energy (DOE) a
current PMC QAP and the Project Management Contracior Quqi‘frji Assurance Program
Implementation Plan (QAPIF) (Ref. 23).

The PMC submitted the draft Radiation Protection Program Implementation Program
Plan (RPF/IP) to the DOE December 27, 1994, This program is currently under review by.the
DOE and will be completed during the second quarter 1995.

3.3  Summary of Permits for 1994:

Various permits were maintained by the WSSRAP for remedial activities including
NPDES, excavation, and floodplain permits, Table 3-2 provides a summary of all NPDES and
Constructon: Permits. Three active NPDES permits covered discharges from the site watet
treatment plant (MO-01677701), quarry water treatment plant (MO-0108987), and storm water
discharges from the site water treatment plant pipeline excavation (MO-R101389). Two
additional operating permits (MO-G679035 and MO-R100B69) were iswmed during 1994, but
activities had not progressed to the point where discharges occurred. Three NFDES construction
permits (22-4670, 22-4711, and 22-4750) were also issued during 1994,

3.4  Site Remedial Mitigation Action Mlan

The wetland mitigation program was delayed pending final signatires. The Missouri
Department of Conservation (MDC) and the DOE signed the agreement on February 9, 1994,
and November 21, 1994, respectively (Ref. 19). The Army Corps of Engineers was advised that

the agreement has been completed, that all conditions of Nationwide Permit No. 26 were now
met, and that the parties would now procesed with the project as described.

_ The MDC anticipates construction of the wetland. to begin in the spring of 1996, as their
1995 construction schedule was already completed before the agreement was signed.
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3.5 Compliance Status for the Period January 1 - April 15, 1995

Compliance status remained unchanged under the RCRA, the CAA, the Endengered
Species Act, the National Historic Preservation Act, Executive Orders 11988 and 11990 and
DOE Orders. '

The Weldon Spring site recently requested various State and Federal Agencies to-review
and provide comments on the applicability of the CERCLA reporting requirements under
Section 103 for planmed remedial action activities currently underway at the Weldon Spring
Quarry. CERCLA contains provisions requiring notification t¢ the govermment authorities
whenever a reportable quantity (RQ) of a hazardous substance is released. To date, the Project’s
position has been that planned remedial actions conducted in accordance with an approved
Record of Decision (ROD) are riot reportable. However, based on recent guidance provided by
DOE headquarters.and Oak Ridge Operations General Council in collaboration with EPA
Headquarters General Council, the Project has determined that the planned activities within the
Weldon Spring Quarry boundaries should be reported and subsequent notification was made by
telephone to the National Response Center (NRC) on Janwary 18, 1995, at approximately
1415 hours. This initial telephone notification was made in accordance with the provisions of
40 CFR 302.8 entitted 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 nut:lﬁcatmn
was submitted within 30 days, as required by 40 CFR 302.8.

Per discussions with EPA Region VII representatives, the PMC received guidance on the
definition of "immediate” release reporting. The EPA emphasized that release reporting should
not be delayed in order to determine hazardous chemical concentrations in the releass. The

PMC agrees and will minimize the time spent qualifying chemical concentrations in any future
releases

On Yanuary 17, 1995, at approximately 0720 hours, ethylene glycol {~8 pounds) was

 diseovered leaking from a Grove 850 crane. The absorbant gravel and soils were placed. in a

container, The National Response Center (NRC) was contacted.
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On Javnary 26, 1995, at approximately 1400 hours, sthylene glycol (~2 pounds) was
discovered leaking from a loose hose clamp on the mdiator hose of a catapiller excavator, The
NRC was notified of the spill. Thefmehqmdwasahwbadandthesmisandabmrhantpad&
placed in a container.

On February 8, 1995, at approximately 1020 hours, ethylene glycol (~ 12 pounds) was
discovered overflowing from a heavy equipment truck at the quarry buffer arga, The NRC was.
notified. The spill was cleaned up and the-absorbant pads were placed in a container. - —-

On February 13, 1995, at approximately 0822 hours, ethylene glycol (~ 1 pound) was
discovered overflowing from a Terex truck (heavy equipment truck) in the quarry buffer area.
The NRC was notified. The free lignid was abscrbed into the pads and placed into a container.

_ On Monday, February 27, 1995, at approximately 0310 hours, a pipe fitting failed during

regencration of the activated aluntina at the site water treatmont plant (SWTP) and approximately
. 150 gallons of sodium hydroxide solution {pH-13) spilled. A small pertion was diverted by a

calvert into an on-site siltation basin, containing approximately 300,000 gallons of water. The

spill was neutralized to a pH of about 6. 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}hadnntheanrelms&d AnEPARegmnVl]fulInw '
up report is currently being prepared.

Erice Anderson Act

The WSSRAP has received approval of the QAP and QAPIP for compliance with
10 CFR 830.120 from DOE on January 27, £995,

The PMC submitted the Proposed Site Treatment Plan to MDNR on March 31, 1995
as required by FFCA,

DOE/ORA21543-512, Rev. O - 1 |
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4 RADIATION DOSE ANALYSIS

Environmental monitoring is performed at the Weldon Spring site to demonstrate - that
public health and safety and the environment are protecied, to document and quantify potential
public exposure, and to demonstrate .compliance with applicable legal and regulatory
requiremients.  This section evaluates atmospheric monitoring resulls and surface. and
groundwater discharges of radiological contaminants.. The  evaluations presented include

- .-potential calculated.dose equivalents to-the generzl public and doses :to.aquatic biota.. These.

calculations are evaluated against U.S. Department of Energy (DOE) guidelines contained in
DOE Order 5400.5.

Dose calculations are presented in this section for each of the following: a maximally
exposed individval, a collective population, and native aquatic organisms. The exposure
conditions used in the dose calculations are further discussx]l in respective environmental
monitoring -sections of this repﬂrt : : o

Dose calcnlations related to airborne emissions as required by 40 CFR 61, Subpat B
(National Emission Standards for Emission of Radionuclides Other Then Radon From Department
aof Energy Facilities) are presented in Section 6, NESHAPs Program.

4.1 Pathway Analysis

In developing specific elements of the Weldon Spring Site Remedial Action Project
(WSSRAF) environmental monitoring program, potential exposure pathways and health effects
of the radicactive and chemical materials present on-site are reviewed annually to determine
which pathways are complete. Required by DOE Order 5400.1, evaluation of each axposum.
pathway is based on the sources, release mechanisms, types, and Iocations of contaminants; the:
probable environmental fates of the contaminants; and the locations and activities of potential
recepiors. Pathways are then reviewed to determine whether a link exists between one or.more
contaminant sources, or between one or more environmental transport processes, to an exposure

* point where human or ecological receptors are present. If it is determined that a link exists, then

the pathway is termed complete. Complete pathways are used in assessing radiological and
nonradiclogical exposures. Bach complete pathway is reviewed to determine whether a potential
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for exposure was present during the time frame of concemn. If this is the case, the pathway is
termed applicable. Only applicable pathways are considered in estirnates of dose.

Table 4-1 lists the six compléte pathways for exposure from confaminants evaluated by:
the WSSRAP environmental monitoring program. These pathways are used to determine
radiological and nonradiological exposures from the site. Of the six complete pathways, five
. were applicable in 1994 and were thus incorporated into dose estimates. These are Liquid (B),

. Liquid (C), Airbome {A), Airborme {E), and External. '

TABLE 4-1 Exposure Pathways for the Weldon Spring Site

Liguidia

Fathway Deqoription

Ingestion of grelndwater from local wallé dowrigradiant from the site.

Appliceble to 1994 ]
Cose Extimata

el dil B}

Ingastion of garma and flah inkabiting wildlife aras,

LiquidiC

Ingestion of aurface watsi wnd sediments.

| AirbornaiAl

Inhaiation of particubatsd Hiapamﬁ through wind eresicn and remeadial
actan,

Alrbarne{B}

Inhalation of radon amitted from aontaminated aofa/wantes,

External

Direct gamma radistlon from sontaminated woilsfwastes,

As shown in Table 4-1, the Liquid {(A) pathway is not applicable to the 1994 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. :
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The applicable radiological public dose guidelines for the WSSRAP are as follows:

* NESHAP:s staadard of 14 mrem (0. lﬂmSv]totaleffecuvedmeeqmva]cntmaﬂy
fmmrbumeenusswnsoﬁerthanmdnnatcnﬂcalr&ceptorlacm:ms

¢ DOE guideline of 100 rarem {1 mSv) total-effecﬁve-duseﬁquivalent for all expoesure
pathways on an annyal basis.

4.2  Radiolegical Release Estimates

Estimates of radiological releases to air and surface water were calculated for radioactive

particulales and radon gas. Table 4-2 shows the estimated activity release of radionuclide to the

environment, the corresponding mass released, ‘and the half-life for each radiomuclide. The .
dashes in Table 4-2 indicate that the amouext of mdlmctmty released to the environment was not
distinguishable from background levels, :

Airbome particulate release estimates were caleulated based on NESHAPs monitoring -
results at two critical receptors focated at the chemical plant perimeter. Isotopic analysis of -
these measurements shows that the primary contaminast is natural uramium. The isotopic release
estimates for the chemical plant assyme a natural urantum isotopic activity ratio (49.1 % U-234,
2,3% U-235, and 48.6% U-238). The Clean Air Act Assessment Package - 1988 (CAP-88)
mode] was used to predict the airborne particulate release rate from the chemical plant and the
quarry. This model is an EPA approved Gaussian plume model. The assumptions used in
&smnatmg airborne releases are shown in Appendix B. Complete NESHAPs results are prmﬂded
in Section 6 of this report, :

Based on aipha-track radon monitoring results, the average integated radon concentration
at the quarry area perimeter was 0.7 pCi/l above background. Box models were used to predict
the rdon release mte from the quarry for the year. In 1994, the estimated Rn-222 release was
32 Ci (1.2E12 Bq). The estimated Ru-220 selease was 84. Ci (3.1E12 Bg). Calculations and

assumpiions are provided in Appendix B,

During 1994, intermittent surface water runoff transported uranium from the site through
three major discharge routes. These routes were monitored through monthly sampling of the
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TABLE 4-2 Radionuclide Emissions to tha Environment

Activity of Radlonucllds " Activity of Radicruclide Mass nf Radicnuclide Reloased .
Radlanualide Reiesand to Water {Ci) Igrams} .
[u-2a8 1,80E-04 : 0.034 102,778 4.47E09
o235 8.51E-08 ' ' 0.002 746 704808 |
lo2sa 1,82E-04 0088 . E.5 2,34E05 |
Th-282 - N/A . NiA 1,40E10" j
Th-230 - NiA Nia 7.40E04
Th-228 - N/A o MiA 1810
a-228 - : MNA Mt -
a-226 - H/A MiA 1,600
n222 A MNfA : - NfA 3,82 days -
n-220 84 MiA, MNiA, BE.A saconds
nm_Antiwﬁ ) 11_.5 | ' o eom 103,500 grame Nik

Wb Mot anslyzed fior thie redionuclide
i Total urenium value ohtained from Table 8-4
—  Hot distinguisheble from heckground .

- Nuldply by 3.7E10 to convert Gl te By

runoff water, as required under the site National Pollwtant Discharge Elimination System
(NPDES) permit (see Section 7). Using NPDES naturil aranium values in conjunction with the
activity ratios listed above, the U-234, 1J-235, and U-238 releases to water were caloulated and
are presented in Table 4-2.  Other radionuclides were not routinely monitored in surface water
during 1994, :

4.3  Exposure Scenarios

Dose caknlations were performed for the maximally exposed individual, coliective.
population, and NESHAPs critical receptors for applicable exposure pathways (Table 4-1) to
assess dose from the Weldon Spring site, First, conditions were- set t0 determine the total '
effective dose equivalent to a maximally exposed individual at each of the main site areas: the
chemical plant/raffinate pits anea, the quarry, and vicinity properties, A second dose equivalent
for a collective population was calculated for users of the Katy Trail and the August A. Busch
Memorial Conservation Area. A third set of dose equivalent calculations was performed to meet
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NESHAPs requirements {(see Section 6). Results of these estimates were then compared to
applicable standards in order to evaluate the impact on membarsofthe.pubhcandtha
environment.

Statistical analysis of the anmual results indicated that 10 perimeter low volume particalate
sampling locations averaged greater than background in 1994, no concentrations greater than
background were detected by high volume NESHAPs ‘meonitoring devices at critical receptor
locations other than the total yranium concentration measured at Station AP-2001 (see Fipure
5-1). Calculations wusing perimeter and off-site monitoring data determined the collective
population dose equivalent to be less than 1 person-rem per year (0.01 person-Sv) from afl
pathways combined, Since all off-site low volume air particulate samplers and radon gas
detectors (other than the background station) are withint 2 13 km (8.1 mi) radins of the site, and
all resufts measured within this radius are well below NESHAPs and DOB 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 for specific target popuelations where complete
exposure pathways were found to exist.

The scenarios and models used o evaluate these radiotogical exposures are conservative -
bt appropriate. Although radiation doses can be calculated or measured for individuals, it is
not appropriate to predict the health risk to a single individual uging 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 moxdels 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 comservative
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 scenarios and resulting
estimated doses used in the calculations are outlined in Table 4-3. In addition, the pmenmge
of the DORE guideline of 100 mrem (1.0 mSv) is provided. '

The collective population dose equivalent estimate, pmw:lad in gnits of p&rmn—mm
(person-8v), is the product of the effective dose equivalent estimate at the exposnre point anid
the number of persons exposed. Exposute points are locations where members of the public are

DOBORIZLS48-512, Rev. © . Ab
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potentially exposed to airborme madicactive particulate concentrations, radon gas concentrations,
external gamma radiation, ot radienuclide concentrations in water or food at above-background -
levels. The effective dose equivalent is calculated by estimating radionuctide concentrations in
the air, water, food, and external gamma pathways at a given exposure point and applying
standard breathing rates and dose equivalent conversion factors. Thess concentrations and
reasonable exposure scenarios are 4sed to estimate the amount of radioactivity ingested. or
inhaled and the amount of external gamma radiation received by the potentially exposed
population.

All ingestion and inhalation (internal radiation exposure romies) calculations were
performed using the methodology described in Internarional Commission on Radiarion Protection
(ICRP) Reports 26 and 30 (Ref. 26 and 27) for a 50-year committed effective dose equivalent.
Fifty-year committed effective dose equivalent (CEDE) conversion factors were obtained from
the EPA Federal Guidance Report No. 11 (Ref. 28).

4.4 Dose Equivalent Estimates

. Dose equivalent estimates for the exposure scenarios are presented in Table 4-3 and were
calculated using 1994 monitoring data. Calculations for dose scenarios are provided in
Appendix B. Dose equivalent estimates are far below the standards set by the DOE for anmal
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 0.018 mrem
¢{0.00018 mSv), 0.731 mrem {(0.00731 mSv), and 0.010 mrem (000010 mSv), respectively.
These values represent less than 1% of the DOE standard of 100 mrem (1 mSv) above
background for all exposare pathways. In comparison, the armual 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 0.072 person-rem (0.00072 person-§v)
for recreational users of the Busch Memorial Conservation Area and the Katy Trail. -
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4.4.1 RadmhnnDn-seEquwalentmetheﬂhmumlPlantmﬂﬁmtePits tnaHypntlmtical
Maximally Exposed Individual

This section discusses the estimated TEDE to a hypothetical individoal assumed to .

frequent the perimeter of the chemicat plant/raffinate pits and receive a radiation dose by the

three pathways identified above. No-private residences-are adjacent to.the site. Therefore, all

calculations of dose equivalent due to the applicable pathway of airborne radiﬂ;uctivé particulats

inhalation assume 2 realistic residence time that is less than 100%. Recreational use .of the.

Busch Memorial Conservation Area is. considered in the assessment of the exposure to a
maximally exposed individual from chemical plant/raffinate pits area effluents, since some of
the lakes in the area receive efflnent from the site. None of these lakes are used as sources of
drinking water, but recreational use of the conservation area includes fighing and boating. Thus,
the Liquid (B) pathway (fish mgestion) and the Liquid (C) pathway (incidental water and
sediment ingestion) are potential pathways for exposure. The low volmmne and high volume

radioactive airborne particulate smnpl&rs at-the Busch Memorial Conservation Area indicatedno .

above background concentrations of radionuclides.

Although the low and high volume samplers at the Busch Memoriat Conservation Area
indicated no above-background concentrations of radionuclides from the WSSRAP, a dose
estimate was calculated based on the average net concentration above background levels, as
measured by the low volume sampler at Station AP-2002. The dose estimate performed assunes
the primary contaminant is wranium, which is the only above background mdionuclide detected
by the NESHAPs program from stations located at the WSSRAP perimeter.

The exposure scenaric assumptions are as follows:

* Inhalation dose occuts to maximally exposed individual during fishing and boating
trips for a total of 119.5 hours.

» Net airborne particulate concentrations of 5.0B-16 xCi/ml (1.85B-11 Bg/ml)
measured at AP-2002 at the northern boundary of the chemical plant.

» The average fresh-water fish consumption rate was 2,500 g/day and assumed 25 trips,

averaging 2.5 hoursftrip.
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* The average uranium concentration in fish was 0.009 pCi/g (0.0003 Bq/g), collected
from Busch Lake 36, where the concentration was the highest of the three lakes
receiving runoff from the site (see Section 9.3.1,1).

*  An individual made 10 boating trips per year to the Busch Memorial Conservation .
Alﬂ&. ' . . .

*. The individual spent 5.7 hours boating per visit (Ref. 30).
e While boating, the individaal spent 5% of the time swimming.
* While swimming the individual ingested 0.05 liters/hour of water (Ref, 29 4nd 30). -

* The conceniration of uraniym in surface water was 67.5 pCi/l (2,500 Bg/m®) from |

Busch Lake 36 (see Section 9), which had -the highest average surface water

concentration of the three lakas receiving runoff.

¢ The average vranium conceniration of surfacc sediments was 91.1. pCi/g (3.37 Byfg)
- from Busch'Lake 36, which had the highest sediment concentration of lakes receiving
runoff from the site.

Based on the exposure scenario and assumptions described above, a maximally exposed
individual who frequented the Busch Memorial Conservation Area and other properties adjacent
to the chemical plant received a total effective dose equivalest of 0.018 - mrem (0.00018 mSv)

from inhalation of airbome particulates, ingestion of water and sediment, and ingestion of fish
from contaminated waters.

4.4.2 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 o the
quarry site is monitored as a critical receptor, and all 1994 monitoring results indicated no above
background exposure pathways. Therefore, all caleulations of dose equivalent due to the
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applicable pathways of airborne radicactive particulate inhalation (Airborne A), radon progeny
inhalation {Airborne B), and direct external gamma exposure assume a realistic residence time
of 5 hours/year, based on a hypothetical individual who hikes along the southeaster boundary
of the quarry, This exposure scenario is less conservative than the 50 hours/year exposure time
used in previous years, and results from a reevalvation of the scenario in response to & 1994
DOE functional appraisal. The 5 hours/year assumption represents twice the value. estimated
for hikers at the Weldon Spnng Conservation Area (Ref .

Exposure scenario assumptmns paiticular to this dose- calenation are as follows;

No contribution from pathways Liqeid(B) or Liquid(C) in Table 4-1 was assumed
because access to the quarry was controlled Bjr 24-hour security and a 2.4 m (B ft)
chain link fence topped with barbed wire, Fishing, swimming, and drinking water
from the quarry pond were not considered to be réalistic exposure pathways. -

Ttmmdiﬁduﬂhikedmundthesmthmmempeﬁmeterofthequuryﬁhaumfyﬁr.

The net gamma radlatmn EXposure (measured at TD-1003) was 17.8 mmmjy&ur
(0.178 mSv/year).

The highest measured annual average conceniration of radon gas was 0.5 pCiAl
(18.5 Bq/m?) above the normal background concentration of 0.2 pCi/l (7.4 By/m?)
at station RD-1002 along the quarry perimeter (see Section 5). The highest estimated
annual average concentration of thoron gas, at RD-1002, was 5.4 pCi/l (200 Bg/m?)

" above the normal background concentration of 0.1 pCi/t (3.7 Bg/m®),

The ethbnum ratio between radon gas (both Rn-220 and Rn-222) and lts progeny
was 10%.

The effective dose equivalent conversion factor was 1.0 rem/working level month

(WLM) (10 mSwWLM) (Ref. 31} for Rn-222 and 0.33 rem/WLM (3.3 mSv/WLM)
for Bn-220.
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The effective dose equivalent to the hypothetical maximally exposed individual at the
quarry was 0.731 mrem (0.00731 mSv) from inhalation of radon progeny, inhalation of airbomne
particulates, and direct gamma exposure. :

4.4.3 Radiation Dose From Vicivity Properties to a Hypothetical Maximally Exposed
Individuatl '

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

: conservative but plausible exposure assessment. No private residences are adjacent io the stough

(it is sitwated on land currently managed by the Missouri Department of Conservation (MDC)
as part of the Weldon Spring Conservation Area); therefore, all calculations of dose eguivalent
due to the applicable pathways of fish and ingestion (Liquid B) assume a realistic residence time
of 62.5 hours/year. This scenario uses the applicable exposure pathways listed in Table 4-1 and

- is based on a hypothetical individual who fished at the Femme Osage Slough.

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

¢ An annual average radiocactive air particulate concentration of 8.6E-16 uCi/ml
{3.2E-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 associated with the Airborne (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 Ferme Osage
Slough was (.005 pCi/g (1.85E-4 Bg/g) (sce Section 9.3.1.1).

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

* Ne contribution from pathway Liquid (C) was included because the stagnant water
conditions made it unlikely that the slough would be used for recreational swimming,
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The committed - effective dose equivalent to fhe maximafly exposed individeat at the
vicinity properties from consumption of fish tissue and inhalation of radicactive air particulates
at the Femmme Osage Slough as discussed above was 0.0 mrem (0.(00010 mSv).

4.4.4 Collective Population Dose |

This section discusses the estimated collective TEDE to the populations assumed to
frequent the Katy Trail south of the quarry and the Busch Memorial Conservation Area. This
scenario provides a conservative but plausible exposure assessment. Results of NESHAPs
critical recepior measurements at locations where members of the public are likely to frequent
indicated radioactive air particulate concentrations that were indistinguishable. from background
levels. However, low volume gross alpha measurements were found to be greater than
background comcentrations at station- AP-1010, which is the monitoring location closest to the
Katy Trail and at AP-2002, the WSCP perimeter monitor closest to the lakes at the Busch
Memorial Conservation Area. . Hence, users of the Katy Trail and visitors to the Busch
Memorial Conservation Arca were considered in estimating. the collective population dose
equivalent due to remediation activities at the WSSRAP. Dose contributions from raden gas and
gamma radiation at these locations were not considered in the collective population dose
estitnates because they were indistinguishable from background levels during 1994.

The scenario for the Katy Trail is based on an exposure due to inhalation of airborne
particulates as individuals fraverse the portion of the trail near the quarry. This portion is 260 m
(853 ft) in length, and at & walking speed of 3.2 km/hr (2 mi/hr) results in an expostire time of -
approximately 5 minutes. The scepario used for the Busch Memorial Conservation Area is
based on recreational use for fishing and boating activities. ' '

Exposure scenario assumptions particular to this dose'cﬁlculaﬁan are as follows:

¢ No contribution fivan radon and its progeny was included in the Katy Trail or the
Busch Memorial Conservation Area dose estimates. Results from the measerements
near the trail indicated that there was no reason to suspect at. the 95% confidence
level that results were greater than background levels.

+ Approximately 72,000 individuals use the Katy Trail each year (Ref. 54).' B
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The MDC estimates that approximately 160,000 persons per year use the Busch ..
Memorial Conservation Area, which is adjacent to the chemical plant and raffinate
pits area, while another 5,395 persons participate in recreational boating activities.
Busch Lakes 34, 35, and 36 receive ranoff from the chemical plant and raffinate pits
site, and all three lakes are utilized for fishing and boating purposes. Therefore, a
population of 165,3%5 persons was assumed {0 have potential for exposure thmugh
ingestion of fish, water, and sediment from these lakes,

" If each figsh canght is consumed by a different person, the affécted population wonld

be 80,000 persons,

ThehighestavemgetﬁmlumnmmmmemmmnmthcﬁshmﬂectedfmmIMH -

35, and 36 was O.009 pCi/g (0.0003 Bq/g) (Section 8.3.1.1).

The average time spent at the Busch Conservation Area per boafing. lnp was
approximately 5.7 hours.

The average time per fishing trip was 2.5 hours.

Each of 5,893 visitors made only one visit to the area and spent 3% of the time
swimming.

Maximum water concenirations were 67.5 pCi/l (2.5 Bg/l) and sediment
concentrations were 91,1 pCi/g (3.4 Bg/g).

Net radicactive air particalate concentrations at the Katy Trail and Basch -
Conservation Area were 8.8E4 pCifm® (3.3E-5 B/m’) and 5.0B-4 pCi/m’
(1.9BE-5 Bq/m’), respectively.

The estimated population dose equivalent for users of the Katy Trail was
0.0008 person-rem (8E-6 person-3v) due to inhalation of airborne particulates. The estimated
population dose equivalent for the Busch lakes scenaric was 0,028 person-rem (0.00028 person-
Sv) for inhalation, 0.041 person-rem (0.00041 person-Sv) for ingestion of fish, 0.0016 person- -
rem {0.000016 person-Sv} for ingestion of water, and 0.0004 person-rem (4E-6 petson-Sv) for
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ingestion of sediment. Consequently, the collective population dose equivalent estimate for all
applicable scenarios for exposure points was 0.072 person-rem (0.00072 person-Sv).

4.5  Radiation Dose to Native Aquatic Organisms

Benthic invertebrates were collected from off-site locations {see Section 9.3.1.2) to
calculate dose to native aquatic organisms as required in DOE Order 5400.5. The dose
calculation was made using the highest concentration detected in a benthic invertcbrate sample
from Burgermeister Spring that contained 44,2 pCi/g of total uranium.

The dose to native aquatic organisms was calculated for calendar year 1994 and compared
to the DOE guideline of 1 rad/day. The absorbed dose rate tc these organisms was found o be
.01 rad/day (0.0001 Gy/day). '

4.6  Highlights

¢ The largest commitied effective dose equivalent 0.2 maximally &xpﬂaed-indiyidﬁal.
from all pathways combined was 0.731 mrem (0.00731 mSv). This value represents
0.7% of the DOE guideline of 100 mrem {1 mSv) above background levels,

* The collective population dose equivalent estimate was calcolated. to be
0.072 person-rem (0.00072 person-Sv).

» ~The absotbed dose tate (0 native benthic invertebrates was estiteted (o be
0.01 rad/day (0.0001 Gy/day) which is less than the DOE guideline of 1 rad/day
(0.01 Gy/day).
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5 RADIATION AND ASBESTOS HHNITDRIINTG PROGRAMS

" The Weldon Spring Site Remedial Action Project (WSSRAP) operates its environmental
monitoring and surveillance program in accordance with the U.S. Department of Energy (DOE)
Orders in the 54(X) series and with the Emvironmental Moritoring Plan (Ref, 42). This section
describes monitoring tesulis for radon, external gamma radiation, aithorne radioactive
particulates and asbestos at various rite perimeter and off-site locations. A program overview,

-sammary of applicable standards, actual monitoring results, and an assessment of any associated
environmental impacts is provided below for each parameter mentioned in the plan.

51 Radon Gas Monitoring Program
5.1.1 Program Overview

_ ‘Both U-238 and Th-232 are naturally cccurring radionuclides.in soil and rock. Radon
. gases {l.e., Rn-222 and Rn-220) are naturally occurring radioactive gases found in the urgnivm
and thorium decay series, respectively. A fraction of the radon produced from the radicactive-
decay of natarally occurring 17-238 and Th-232 diffuses from soil and rock into the atmoesphere,
accounting for natural background airborne radon concentrations. Radon is produced at the

Weldon Spring site from these natural sources as well as from the contaminated waste materfals =

present at the gite.

Awnborne radon concentrations fluctuate with both seil conditions and meteorological
conditions. The amount of radon that actually enters the atmosphere varies depending on a
nomber of parameters, including radium concentrations in soil, soil moisture content, seil
porosity, soil density, and atmospheric pressure. Of these, the moisture content of the soil is
the most variable and is primarily responsible for quarterly and annual changes in airbome radoa
concentrations.

The environmental radon monitoring program includes deployment of a pair of alphs-
track radon detectors at each of 37 permanent monitoring locations: seven at the Weldoa Spring
Chemical Plant (WSCP) perimeter, eight at the Weldon Spring Quarry (WSQ) perimeter, I3 at
the raffinate pits area, and nine at off-site locations. Radon monitoring locations are identified
with an "RD" prefix in Figures 5-1, 5-2, 5-3, and 54. WSCP and WSQ monitoring locations
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are distributed around the perimeter to ensure adequate detection of radon dissipating from the -
gite nnder various atmospheric conditions. Locations RD-4001, RD-4004, RD-4005, RID-40006,
and RD-4009 monitor background radon concentrations. Alpha track detectors are sensitive to
all isotopes of radon and are deployed quarterly. :

. The environmental radon mcrmtormg program also  vsed continuous radon . monitors.

Continuous radon monitors were placed at locations AP-4012, AP-3004, AP-1009, and AP-4006,
- as shown in Figares 5-1, 5-2, and 5-4. “These monitors measure -hourly. average radon
concentrations and the data are collected and analyzed weekljr The monitots are calibrated once-
peryearataDDEmdonchambarfacmq

An additional enhancement to the radon monitoring program during 1994 was the
deployment of modified alpha-track detectors at six monitoring locations. These detectors,
which filter out Rn-220 (thoron), are placed alongside normal alpha-track monitors. This
method allows the discrimination:of radon from thoron. At ocations where a significant thoron
contribution was expecied, modified alpha-track detectors were deployed in third quarter 1994.
at stations RD-1002 and RD-3003, and additional monitors were deployed in the fourth quarter
at stations RD-2005, RID-301(, and RD-1006. These detectors were also deployed at the
background monitoring station (RD-4009) in third guarter 1994, Using Pearson's method:
{Ref. 49), individual concentrations of radon and thoron were calculated for these stations. Prior
to deployment of the modified alpha-track detectors, data interpretation for first and second
quarters required evaluation of the normal alpha-track data.

During the latter part of 1994, the WSSRAP radon monitoring program was enhanced
by the addition of electret monitors. Blectret monitors provide the means to measure both radon
and thoron gas concentrations in air. A pair of electret monitors is deployed at each of 27
monitoring locations: 16 in the vicinity of the raffinate pits, five at the chemical plant
- petimeter, four at the quarry perimeter, and two off-site.- These locations, designated by an
“ET" prefix, are shown in Figures 5-1 through 5-6. These monitors: were being evaluated in .
1994 and reportable resulis are not anticipated until 1995,
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5.1.2 Applicable Standards

The derived concentration guide (DCG) is a limiting airborns 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 contimous exposure. - DOE Order 5400.5 specifies a DCG for both
radon and thoron in unrestricted (off-site) areas of 3 pCi/l (111 Bq/m’) above the background
. concentration. These DCGs assume 100% equilibrium for both mdon and:thoron, . ' The DCG .
is not an appropriate -indicator-at the WSSRAP due to the. less- than 100%. equilibrivm and
residence time at areas adjacént to the chemical plant and quarry properties. '

5.1.3 Monitoring Results

Table 5-1 summarizes quarterly and annual average radon concentrations as measured
by alpha-track detectors. Since radon is naturatly occutring, concentrations measured at each
monitoring location were compared to measared background concentrations to determine whether
any significant differences existed at the 95% confidéace level, Only locations with radon:
concentrations statistically greater than background were eomparedtﬂ the DCG for radon by
subtracting the aveﬁge annual backeround concentration from the pross annual average
conceniration measured at zach location.

The results obtained .from the pair of alpha track detectors for each location were
averaged to determine the guarterly average radon concentration. These averages were then
used to calculate the anmual avmgé radon gas concentration. The annual standard deviation
mportedreﬂectstheermrpmpagawdbymkingthestandarddsviaﬁnnofﬂwmﬂnofthe
quatterly results.

The annual alpha track background concentration was calculated using the arithmetic
average of the five background locations. The data yielded an annral background average radon
concentration in 1994 of 0.2 pCi/l (7.4 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 the
combined release of rdon and thoron was suspected, thoron concentrations at these stations were
estirnated for third and fourth quarter 1994 using Pearson’s method (Ref, 49), The

DORORZ1548-512, Rev, 0 65




WELDCON 3PRING SITE ENVIRONMENTAL REFORT FOR CALENDAR YEAR 1334

B Ef9E

TABLE 5-1 1984 Alpha Track Radon Resuhs'™

Lovemtlam
1.D.

Avera
_ .:.r:m‘Sﬁ

Standard

Deviation

RD-1002
RO-1003 0.2 2.8
RD-1004 0.1 0.2
RD-1G0E 0.2 0.3
RO-1008 0.3 0.3
RD-1007 0.3 0.2
RO-t008 0.1 0.1
RO-1009 0.2 a.2
St T TET-TTTI
RD-2001 0.1 a1
RD-2042 1 0.3 0.1 0.4 0.z 2.13 -
RD-2003 o1 03 o1 0.4 c.2 c.12 -
o1 0.3 0.2 0.5 0.3 2.15 -

aa

0.1

0.2

2.1

0.2

241

0.2

RD-3001

RO-3002

RO-3003

RC-3004

RD-30086

RB-3007

RD-3008

RD-3009 0.2 0.4, 0.3 0.5 0.3 2.11 -

RD-3010) 0.4 0.8 0.4 0.8 2.5 010 1a

RD-3011 a2z 0.2 e.2 0.4 G.3 009 -

RD-3012 o7 .9 0.5 0.8 0.7. 0.16 17

RO-3013 0.8 0.8 .5 0.7 0.7 a1z 17

RD-3014 0.2 o5 0.8 0.8 0.8 0.26 13

RD-301E c.2 G.4 a1 0.4 0.3 ] 0.13 - H
- —— T ——————
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TABLE 5-1 1994 Alpha Track Radon Results'® (Continued)

Annual Paroant of
Standard Guideline
Daviaton Ih]l

*RD-4001 . , . . 04 0.1
RE-4002 0.1 0.4 N | X : 0.3 .15 -
RE-4003 .1 : 0.2 (oo 0.3 0.2 .10 --u
*RO-4004 0.1 0.1 0.1 0.4 0.2 0.132 ==
*Rb-400% 2.1 0.4 0.1 05 . 03 0.18 —-
*RD-4006 o1 0.3 0.2 g 0.3 0.11 -—
RD-30H 7 a1 0.2 0.2 o4 0.3 011 3
RO-4008 0.5 MfA Q.3 0.5 ' 0.5 0.15 ' 19
*RP-4009 0.1 o7 (301 0.2 0.2 D.03 anm
o Regults include natural backgraund [svale.
e Parcent of guldaline is caloulated by taking the year-to-dats wverage minus the average of the background statians

.divided by the DDE soncentration guidelirs for-Rn-222 of 3 plif (3100 Ba/m™3} annual avarage shove backgrourt far
uncontrolled mraae.
-— Annusl svarange conventration lssa than er uqud L] hankgmum:l

* Background atation.
MNrA Miseing alpha track radon montor.
izl To corvart frorm pCifl to Bq.frna. multiply by 37.

TABLE 5-2 Thoron and Radon Concentrations as Datermined Using Modified Alpha-
Track Detectors

Third Quarter 1834

Fourth Quartar T894

Radan Tharan RAaden - Thoroh
Concantration Concantration Concentration
fpCini ipcin™

Station [

 RD-1002

RD-1006 -~ - 04 0.1

RE-20Q05 - - o
- AB-3003 06 . 2.1 | 0.4
RD-3010 - - . 0.4
RD-400D3* o0& i Q . Q.3
* Rackground etaticn . !
{a! Ta ganvart frarm pCiAd to Bq!m3. pritiply by B7.

- Measuramant not collested.
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measurements indicated the only significant thoron concentration was at the quarry at' lncatmn
RD-1002. Results of these calculations are presented in Table 3-2.

Average quarterly alpha track radon monitoring results at RD-1002 (guairy) and smraml

monitoring locations around the raffinate pits and temporary storage area (TSA) indicated

-increased concentrations as compared to previous years. Due to excavation and placement of
quarry bulk wastes on the TSA, elevated radon concentrations were expected. Also, the water
level in some of the raffinate pits was lowered, exposing a raffinate sludge beach. These
activities caused an increase in radon diffusion. In addition, during the first quarter of 1994,
several hundred drums of Th-232 residues at the goarry were excavated in the proximity of
RD-1002. Many of these deteriorated drums remained on the quarry waste surface exposed to
the atmosphere for a oumber of days, thus releasing Rn-220, which was detected in the down
wind direction at RD-1002. This situation is believed to have caused the elevated thoron
-concentrations during the first quarter at RD-1002. Since the first quarter, the excavated drums
have been removed and buried at the TSA. Results comparable to the elevated results. measured
st station RD-1002 during the second, third, and fourth quarters of 1994 are expecied to
contimie throughout bulk waste removal.

Table 5-3 summarizes the coptinuous radon monitoring resalts, shown as quarterly
results, and annual averages for each monitoring location, The annual averages were also
compared to the DCG for radon after subtracting the average background concentration
measured by Station AP-4012 and are shown in the table. '

The first quarter 1994 continuous radon gas monitoring: resalts at AP—lDﬂ?'mdiﬁatéd a

notably elevated radon concentration as comparesd to the remaining quarters. This phenomenon .

i explained in the previous discnssion of the first quarter alpha-track radon results.

The continmons radon gas mornitors require annual off-site calibration, extensive
maintenance, and have historically had significant downtime. . Therefore, the continuous radon
gas monitors will be eliminated from the environmental menitoring network and be used instead
for periodic wark zone monitoring during activities that have the potential for a significant
release of radon gas. As previously mentioned, the electret radon monitors will be used to
supplement the radon monitoring network, |

TOBORAZISE-51Z, Rev. 0 68




WELDON SPRING SITE ENVIRODNMENTAL REFORT FOR CALENDAR YEAR 1994 EMEMRLE

TABLE 5-3 1994 Continuous Radon Monitoring Results®

1ot Quartar Znd Guarter © L Ard Quertar . dth Cwarter

Looation pCin . -{p';lﬂ! a o Cil IpCLn Anripst lpl:i.."t];:m _
D _ JPartent of
Standard Standad Standard Standard Standard | Guidakine
Avarage;Daviation | Average] Deviation | Averagsl Devistion | Averags| Deviation | Average | Dedation] (g} . H.
AP-3004] ©.44 | 0. . . 2.8 | 0.3 : BE | 084 | 044
AP-400G| 0.96 | 0.06 | 0.34 | 007 [ 0.35 | 0.10 0.31 | G.% | 0.4 | o089
- 046 | 006 | 035 | 008 | BAE | &ib | 048 | o1 oA {01 [ -
JAF10GE| 3.3z | 222 | 1.50 | 187 | 1,67 | 072 T8 | 0.6 FRE 170 | ©f
e —— ——._ .

el Reeults include natural background,

(bt Parpent of guideline celculated by taking the year-te-date avarage miinue the averags of the background station divided -
by tha DOE consentration guidsline for Rp-222 of 3 pCif [100 Ba/m™3} annual wyarags above bankamund far
uncontrallsd arssm.

Bocaliyn soms quarters had more date points than otheres, the annual average concantration may not squal tha avarage
of quartady resuise for & given etatlon. Individual data pointe were averaged to obtain annual results.

. Denotes background station

— Annual avarage oonosriration leeq than or sgual to background.

ket

5.1.4 Data Analysis

Statistical analysis of the alpha track radon’ detector results indicated that at the 95%
confidence level, the measured concentrations at two of the eight monitoring locations at the -
quarry perimeter were greater than the background monitoring location concentrations.
Furthermore, the analysis indicated that measurements from five of the [4 raffinate pit locations
were greater than the hackground station results. The analysis indicates that the results for all
other stations are not distinguishable from background levels.

'5.1.4.1 Chemica! Flant and Raffinate Pits. Statistical analysis of locations
RD-3003, RD-3010, RD-3012, RD-3013, and RD-3014 indicated reasured results greater than
background levels. These stations are located around the raffinate pits perimeter. The average
concentrations for the above monitoring stations exceeded background levels by 0.3 pCi/l
(11.1 Bg/m®) t0 0.5 pCil (18.5 Bg/m®). The quarterty measured radon concenirations from all
stations ranged from 0.1 pCi/l (3.7 Bg/m®) to 1. 0 pc;ﬂ (37 Bq/m®) at the chemical
plantfmfﬁnate pits monitoring locations.

5.1.4.2 Quarry. Statistical analysis of locations RD-1002 and RD-1003 indicated
measured results greater than background levels. These results were not unexpected, because
the quarry contains significant radium contamipation, and quarry bulk waste removal was
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performed during the year. Furthermore, the quarry is surrounded by steep walls which tend

to siagnate the air inside it. This inhibits dispersion and resulis in an increased comcentration
at the quarry perimeter. The impact of the above background radon concentrations to a
hypothetical maximally exposed individuat was assessed as described in Section 4.4.2. The
quarterly measured résults ranged from 0.1 pCi/l (3.7 Ba/m®) to 9.2 pCi/l (340 Ba/mr’). .

5143 Off Site. Statistical analysis of monitoring resuits from off-site locations
indicated that-there was no reason t0 -suspect at-the i95% -confidence-level: that-measured
concentrations at any of the stations were greater than background levels. The qua&teﬁjr tadon
concentration measurements at off-site locations ranged from 0.1 pCi/t (3.7 Bg/m®) to 0.6 pCifl
(22.2 Bgfm>). These resnlts are similar to results obtained during pervious years.

5.1.4.4 Five Year Trend Analysis of Radon Gas. Figure 5-7 shows five years
of annual average radon concentrations for the monitoring stations at the quarry, chemical plant,
raffinate pits, and off-site locations. These monitoring results inchude natural background radon

concentrations. Although the yearly average radon concentration at RD-1002 was significantly.

higher in 1994, the remaining quarry monitoring locations bad low or average concentrations.
This results in an average quarry radon concentration that is greater than last year’s resalts, but
does not represent a significant increase over prior years. No significant trend was evident in
1994, ' ' '

52 Gamma Radiation Monitoring
5.2.1 Program Overview

Gamma radiation is emitled from natural cosmic, and manmade sources. The earth
naturally -contains gamma radiation-emitting subsiances, such as uranivm, thorium, and
potassium (K-40). Cosmic radiation originates in outer space and filters through the atmosphere
to the earth, Together, these two sources comptise natural background radiation. The United
Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) (Ref. 33)
estimates the typical gamma mdiation 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
for this area due to gamma exposure is 65 mrem/year (.65 mSv/year).
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Gamma radiation is monitored at the site using environmental thermoluminescent
dosimeters (TLDs) at 29 monitoring stations: seven at the site perimeter, five near the mifinate
pits, eight along the quarry perimeter, and nine off-site. The locations are denoted by a "TD"
prefix on Figures 5-1, §-2, 5-3, and 5-4, Stations TD-4001, TD-4004, TD-4005, TD-4006, and
. TD-4009 measure natural background at locations unaffected by the site. The TLDy are changed
EVery Quarter. '

5.2.2 Applicable Standards

There is no specific standard for gamma radiation itt the DOE orders; however, DOE
Order 5400.5 spmﬁmthatmemhemnfthepublmsha]lmcmvelessthanlﬂﬂmmmfyw
{1.0 mSv/year) from DOE operations for all exposure pathways.

5.2.3 Monitoring Resulis

-Table 5-4 summarizes quarterly and annual average gamma- radiation monitoring results.
The table inclndes quarterly averages, annual totals, and the annual standard deviation for each
station, Theannualsmndarddewauonreportedmﬂeﬂsﬂmemrpmpagamdbymhngﬂw
standard deviation of the mean of the quarterly results.

The background levels of gamma radiation for 1994 were determined by averaging the
quarterly measurements from the five background stations. The average rate from these stations
was 57 mrem/year {0.57 mSv) with a standard deviation of 6 mrem/year (0.06 mSy), This
average backgfound is comparable to the UNSCEAR 1982 estimate of 65 'mmmfyear
(0.65 mSv/year) (Ref. 33).

5.2.4 Data Analysis
Statistical analysis of TLD detector results at the 95% confidence level revealed above

background levels at quarry monitoring stations TD-1003 and TD-1004. - The higher of these
two resnlts was considered in dose estithates for the quatry.
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TABLE 5-4 1994 Environmentat TLD Resulis'®
i 1%t Quarter Zrd Quarter %rd Quarter | 4th Quercer |  Annual Totel Stankdard
Looaticn {mrarniiet terrmmptel {mram}¥! {mramyie! {:'nrarn.h.rr]"" Creviation
Valdon Bpring Ousry ' |
TD-1002 22 14 14 15 Y] 3
Th-1005™ - 20 17 19 76 3
TD-1004 13 18 17 18 70 1 |
TD-1006 18 14 - 15 18 13 2 |
TD-1008 14 12 11 16 b3 2 ‘
TD- 1007 18 18 16 20 &3 2
TD-10038 17 13 16 17 62 2 |
TO-1003 18 12 13 1B 65 2 I
| T L
TD-2001 15 14 14 17 50 1 ' :
1D-2002 15 12 15 18 56 2 !
TD-2008 18 14 14 17 &1 1
TD-2004 Rl 13 14 17 &0 2
TD-2005 15 T 12 1 1 1% Ea 2
2
1

TD'SUU
TD-3002
FO-3003
T0-3004
TD-3005

$TO-4001 _
TD-4002 12 11 ' o 12 45

TD-4003 12 £l | 9 13 45
+TO-4004 18 15 16 19 &8
YTR-4005 1B 11 11 14 B1
+TD-4008 14 14 14 16 Eg
TD-4007 14 14 ' 12 15 B5
TD-4008 T 10 15 ' 18 &1

* Danotes background location.
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TABLE 5-4 1994 Environmental TLD Results'® {Continued)

ia} Fasulta includs natural baskground garmma radiation,

b To caleulsts tha annusl total gamma radistion rate, the missing data and ths firet quarter data wers replaced with the
wuarags of the remaining quartery TLD reeuita for those statione.

Laj To corvart fram mremfyasr to mSyiyaar, divide by 100,

- Dancten loat or damagsd TLO.

5.2.4.1 Chemical/Raffinate Pits. The aunualtotal gammaraﬂinﬁonmeasummans-
from TI.Ds at the chemical plant and raffinate pits ranged from 47 mrem (0.47 mSv) to
71 mrem (0,71 mSv), These results are comparable to previous years for these areas.

5.2.4.2 Quarry. The annual total gamma radiation measurements from TLDs at.
the quarry ranged from 53 mrem (0.53 m8v) t0 75 mrem (0.75 mSv). These results are
comparable to previous years for this area.

5.2.4.3 Off-Site. The annual total gamma radiation measurements from TLDs at ™
off-site locations ranged from 45 mrem (0.45 mSv) to 63 mrem (0.68 mSv). These results m
comparable to previous years for these areas.

5.2.4.4 Five Year Trend Amalysis of TLDs. Gamma radiation . sxposure
monitoring results from the last five years are shown graphically in Figure 5-8. The graph
shows yearly monitoring vesult averages for the chemical plant, raffinate pits, quarry, s off
site locations. The resuits inclade the natyrat background dose rate. Results seem to indicate .
a downward trend at the quarry.

5.3 Radioactive Air Particulate Monitoring
5£.3.1 Program Overview

. Radioactive air particulates are airborne- dust -particles that comtain radioactive
contaminants. PBackground 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
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result in increased sirborne radioactive particulate concentrations. ‘Increased airbome radioactive
particulate emissions from the site can resnlt from wind erosion or remedial work activities, such
as moving equipment and vehicles in contaminated areas,

The WSSRAP monitors radioactive air particnlates using 17 comtinuous permanent low
volume air samplers: seven at the siie perimeter, five at the quarry, and at five off-site
locations, These locations are denoted by an “AP" prefix on Figures-5-1; 5-2, 5-3; and-5-4.-
In addition, six temporary low-volume air-monifoting stations are-deployed around the chexirical
plant perimeter. These portable air particulate samplers are deployed only at temporary stations
when current activities warrant their use.’ In order to monitor alpha patticles, Jow volume air
sampler filters are analyzed for lﬂn'g-livedz gross alpha activity, These samplers collect airborne
particulates by drawing ambient air thvough mixed cellulose ester filters with a 0.80 micron pore
size. Thﬂﬁhemmthenmﬂymdonagasﬂuwpmmlcmmerwdﬂmnethﬂmmm :
of gross alpha activity in the particulates present on the filter surface.

5.3.2 Applicable Standards

The DCGs for inhalation of various radioactive air -particnlates are spemﬁad in -
Chapter I]I of DOE Order 5400.5.

5.3.3 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 5-5. Anneal
averages were calenlated 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 jor Radiological Efffuent Monitoring and
Environmemal Surveillance (Ref. 1) mquirés the use of vacensored data to minimize any bias
in arithmetic averages and standarg deviation calculations.

The typical MDC for low volume air patticulate sampling at the WSSRAP is
3.3 x'10°"8 xCifml (1.2E-11'Bg/mi). This MDC is low enough to allow detection of Th-232,
which has the lowest DCG at the site of 7 x 10™° uCi/ml (2.6B-10 Bg/ml) (DOE 5400.5). If
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TABLE B-5 1994 Radioactive Air Particulate Gross Alpha Resutts

a . . MNumber of Sample
Annuel Average Lorg-Lived ' Valuas Above -
Manitoring Station 3ross Alpha Cancentration Standard Davistion MDC!) Tatal Number of |
ldanﬂficuﬂan Numl:mr {x1E-15 pclfmr}“” Ix 1E-1E LCliml) Samplas

AP-2008 1,33 - . D.523

AP-AQ0E . 1.8 3.12

AP-4007 1.22 0.212

AP-4008 1.1% 0120

AP-1008 2.6k B.51
AP-1010 1.4
AP-40111 1.28
AP-4012' 1.08
AP-2013 1.84
AP-3014 1.15
AP-101E 1.65
AP-1016 1.33%
AP-1017 1.30
AP-2020 1.04
AP-2024 1.G8
{al Indipates background monitoring station. Background oorcentration ie & 2-yeer average,
{b) Tha anrtial 2verzge gross alphe soncentrations wers cetoulated using uncensared data, whichinciudes regulia lase than
raportad minimwm datactable soncantrations. .
& MDC - minimum detectabla cancemntration,

Multiply by 37,000 to comvert pClind to Bgiml

an individunal mhale.smrhnnwmntamnmntsattheDCGforomyear the resulﬂngmmmltted _
effective dose equivalent is 100 mrem (1 mSv).
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5.3.4 Data Analysis

Statistical analysis of the annual results from the low volume airborme particuiate
samplers indicated that the concentrations of airborne radioactive particulates were greater than
background levels at the chemical plant/raffinate pits stations AP-2001, AP-2002, AP-3004, and
AP-2013, at quarry monitoring stations AP-1009, AP-1010, AP-1015, AP-1016, and AP-1M7,
and at off-site location AP-4011, The statistical analysis indicated that for all other stations there .
- 'Was No reason to-suspect that the results:were greater thabackground: . Background.monitosing
station AP-4012 had a 1994 annual average of 1.15E-I5 xCi/ml (4.26E-11 Bg/ml) and a 1993
annual average of 1.02E-15 uCi/ml (3.77E-11 Bg/ml) for a 2-year average of 1.08E-15 pClifmi.
(4.0B-11 Bq/ml). The 2-year avetage background concentration was used as a baseline for
comparisons {o the other measurements. '

53.4.1 Chemical Plant/Raffinate Pits. The average concentrations at the .
chemical plant/raffinate pits perimeter ranged from 1.04E-15 pCi/ml (3.85E-11 Bg/ml) to
1.84B-15 uCi/ml (6.81E-11 Bg/mi). These resulis are sllghﬂy higher than those measured
during previous years.

5.3.4.2 Quarry. The average concentrations at the quarry perimeier ranged from
1.30E-15 pCifml (4.81E-11 Bg/ml) to 2.65E-15 xCi/ml (9.81E-11 Bq/mi). These results arc
higher than those measured during previous years, due to increased quarry bulk waste excavation
activities.

5.3.4.3 Off-Site. The average concentrations at off-site locations ranged from
1.19B-15 uCi/ml (4.40E-11 Bg/ml} to 1.38E-15 pCi/ml (5.11E-11 Bg/ml). These results are -
similar to those measured during previous years, '
- 5.4  Radioactive Contamination Contral Monitoring

5.4.1 Program Overview

The unrestricted arca radioactive con@amination control monitoring program ensures that
areas used by the general public are not contaminated by radioactive materials migrating from
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‘the site as a result of remedial activities, 'Munimﬁhg congists of in situ measurements (fixed -
contamination) and swipe sample (removable contamination) collection.

The unrestricted area radioactive contamination control mouitoring program inchudes
radiological surveys in both the contrelled and uncontrolled areas at the site. Site roadways and.
the quarry bulk waste haul road are monitored o ensure that removable contamination is kept
from thesa accessible areas.

During 1994, 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
haut road. These surveys continue to confirm that radioactive confamination has not been.
carried into unrestricted arcas.

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 radiological limit for removable activity (20 dpm/100 em?) 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.2), using 2 dry cloth or paper swipe. The
swipe is analyzed nsing an alpha scintfllation detector. The count rates are corrected to account
for detector efﬁmmcy and background measurmnts ‘and the removable radioactivity. is
reported in dpm/100 cm? :

5.4.2 Monitoring Results

The site roadway surveys indicated an annual removable average alpha radiuautivily level
for afl monitoring locations of 1,67 dpm/100 em?. The highest level was 5 dpm/10C cm?®. The
average minimum detectable activity (MDA) for alpha radioactivity was § dpm/100 cm2. The
roadway surveys indicated an annuat average total aipha mdiuantiviqr level for all -monitoring
locations of 4.22 dpm/100 cm?; the highest level was 19 dpm/100 cm?, ‘The average MDA fur
fixed alpha radioactivity was 15 dpm/100 cm?. '

The fourth quarter haut road surva]rsindis:aledarangenf temovable alpha radinacntivitf'
of 0 dpm/100 cm? to 5.46 dpm/100 cm?2, with an average of (.91 dpm/100 cm?. The range of
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beta-gamma. radioactivity was 0 dpm/100 cm? to, 1100 dpm/100 cm?, with an average of
171 dpm/100 cm?. The MDA for removable alpha radioactivity and beta-gamma radicactivity |
was 4 dpm/100 cm? and 609 dpm/100 cm?, respectively. Most measurements were below the -
MDA, The annual averages are based upon actual results, whether negative, positive, or zero.

5.4,3 Data Anslysis

The site monitoring results show fixed contamination present in a few locations, but at |

- levels well below the U.8. Department of Energy (DOE) uranium surface contamination

guidelines for unrestricted use (5,000 dpm/100 cm?). The contamination was probably cansed
by aitbome uranium deposits that occurred during Weldon Spring Uranium Feed Material Plant
operations. No increase in removable comtamination 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 havl road, and thys,:
there is no identifiable probability for radiological contamination of users of the haul road,

5.5  Airborpe Ashestos Monitoring.

During 1994, environmental monitoring for asbestos was conducted ful time at Francis
Howell High School (AP-4006), at the Weldon Spring site perimetet (AP-2002, AP-2005,
AP-2013, and AP-3014), and at the Weldon Spring quarry perimeter (AP-1009, AP-1010, and
AP-1016). These Iocations are identified in Figures 5-F and 5-2. Filters were collected weekly

. and shipped off-site for analysis.

Two methods are used to analyze asbestos samples. Phased contrast microscopy (PCM)
indicates fibers that have the same size and shape as asbestos; however, this method does not:
distinguish between asbestos and nonasbestos fibers. Transmission electron microscopy (TEM):
measures actual asbestos fiber concentrations. TEM was used for primary asbestos analysis uitil
December 1993, when all asbestos samples began to be analyzed using the PCM method.
However, if a PCM measorement 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,
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The results of environmental samples collected at Francis Howell High School and the
site and quarry perimeters are provided in Table 5-6. A iotal of 363 samples were collected
with 156 samples indicating results above the detection limits. The range of samples above the
detection limit was 0.00! fibers per milliliter of air (f/ml) to 0.013 f/'ml. Al samples
resubemitted for TEM analysis were determined to have asbestos concentrations below detection

limits,

TABLE 5-6 Summary of Asbestos Air Menitoring Rasults

- ———————— -
| . 'Nurrﬂ:ar_nf.
SarmpleaSamphes Alove .

" Lacation Detwetion Limkt Rangalst Awaragstl
AP-2002 5223 | 0.0 - 0012 0.003
AP-2006 2613 L0007 - G013t Q.0022
AP-Z013 5222 0.001 - 0.006 0.002
AP-201% 114 0016 - 0.0018 00016
AP-2020 1418 .0.901 - 0005 c.o01k6
AP-30032 2848 0.001 - D002 20013
AP-23014 2815 0.001 - 0.005 D.DE.HB
AP-1009 52/28 0.001 - 0,005 0.0017
AP-1010 G225 o001 - 0.010% 0.G019
AP-101E B2/20 2.001 - .00 o.0is
AP-4008 5Z(23 0.001 - DOIE* Q.09

. Atisoat ‘f..'-nn earnple resubrnitted for TEM analyels: TEM resulis showed asheetos ocnosntrations below datwetlon fimite.
ia) Ingiudes enly samples above detestion limite.
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PCM resalts of the envirommental air samples collected from the site and quamy
perimeters and Francis Howell High School are all below the fiber concentration lmits defined
by the EPA's acceptable clearance levels for schools. These results indicate that asbestos fibers
were effectively contained during abatement operations and quarry bulk waste excavation.

5.6 Highlights | e

*  Statistical analysis indicated that two radon monitors located at the quarry perimeter
and one location at the site perimeter were statisticafly greater than background. The -
highest measured concentration was 157% of the derived concentration guideline
(DCG) for integrated radon {Rn-222 and Rn-220). However, the total effective dose
equivalent for the hypothetical maximally exposed individual was less than 1 mrem
(0.01 mSv) {Section 4.4).

* The annual TLD results from the chemical plant perimeter, quarry perimeter, and
off-gite locations ranged from 45 mrem (.45 mSv) to 75 mrem {0.75 mSv),
Statistical analyriz of monitoring results indicate at the 95 % confidence level that two
quarry stations measured results that were greater than background levels.

* Asbestos analysis shewed fiber concentrations at the chemical plant perimeter, the
quarry perimeter, and Francis Howell High School te be in compliance with the EPA
acceptable clearance levels for schools,

» Statistical analysis indicated that four gross atpha airborne particulate monitors at the
chemical plant and raffinate pits perimeter, five locations at the quarry, and one off-
site monitoring location had annual average concentrations statistically greater than
background Jevels. The highest measured net annual average concentration was 22 %
of the DCG for Th-232, which is the lowest DCG at the site, and 1.6% of the DCG
for U-238, which is the primary comfaminant at the site. o
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6 NESHAPS PROGRAM

This seetion provides information on 1994 annual atmospheric emissions of radiozuctides,
in accordance with the requirements of 40 CFR 61, Subpart H, National Emission Standards for
Emissions of Radionuclides Other Than Radon From Department of Energy Focilities.
Evaluations presented here include aitborne emissions data and dose assessment/compliance
information telated to sources of radioactive patticulate emissions at the Weldon Spring ‘Site
- Remedial Action Project {WSSRAP). This section is prepared in fulfillment of the. required

annnal National Emission Standards for Hazardous Air Pollutants (NESHAPs) monitoring rcport
for the Weldon Spring site. :

6.1  Facility Information
6.1.1 5ite Description

Specific inforpation about the Weldon Spring site cant-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
Environmenial Response, Compensation, and Liability Act (CERCLA) and the National
Environmenial Policy Act (NEPA), It no longer operates as a uranium and thoriam processing -
plant and has been in mothball status since about 1966. Therefore, radionuclides are no longer
emitted from the original uranium processing plant sources (ie., stacks, vents, or pipes):
described in 40 CER 61, Subpart H.

Most airhorne emissions of madionuclides at the Weldon Spring site resalt from wind
dispersion of surface sois or dast and dirt from building debris and fugitive dust gencrated
during remedial actions. Operation of two water treatment plants however, constitutes potential
emission points ("point sources"}.
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6.2  Air Emission Data

Most airborne emissions of radionuclides at the Weldon Spring site result from wind
dispersion of surface soils and fugitive dust generated during remedial actions. Modeling such
emisgion 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
. achivities, “but it is generally: recognized. thai: those ~estimates. contain: gooss..uacertainties... -
Measurement of the entrainment and emissions invemtory is also extremely difficult and results
are uncertain at best, because the emissions are highty variahle both over time and locatien. .
Accurate measarements of area or volumetric fugitive emissions can ondy be made with complete -
knowledge of the micro-meteorology in and arcund the source and the use of many (usually-
greater than 10) measurement locations. Therefore, modeling of downwind dispersion and
subsequent dose calculations using either assurned or measured emission rates leads to extremely
UDcertain results. '

After ovaluating 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 alternate approach has been approved by EPA Region VII. |

6.1.1 Point Sources

The WSSRAP Plan for Monitoring Radionuclide Emissions Other Theet Radon at Weldon
Spring Site Critical Receptors (Ref. 21) contains estimates of radionuclide point source emissions
and associated effective dose equivalents from the site water treatment plant (SWTP) and quarry
water treatment plant (QWTP) for members of the public. Table 6-1 briefly deseribes the two
treatment planfs and lists their nearest receptor locations, The highest estimated dose from the
SWTP to the public during 1994 was approximately 1.0E-2 mrem (1.0B-4 mSv) at the WSSRAP
administration building, which is located at a distance of 400 m (437 yd) from the SWTP. This
result assumes no emission controls at the SWTP, The highest estimated dose from the QWTP
to the public was approximately 6.7E-3 mrem (6.7E-5 mSv) at the residence located 700 m
(765 yd) west of the quarry. This resnlt also assumes no emission controls are used. Because
both these values are less than 0.1 mrem and critical receptor ‘monitoring is performed, the
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WSSRAP is not required 1o perform additional effluent monitoring under the requirements of
40 CFR 61 Suvbpart H and DQE Ordér 5400.5. Point source emissions data and effective dose
equivalents for the other WSSRAP critical receptor locations are listed in the above mentioned
plan, '

TABLE &-1 WSSRAP Paint Sources

Efflusnt Cantral Maarest Haaapt&r
Point Source 1.D. Cesoription Effisiancy Daecription Dietanca
Sits Watar Traatrnant Plant | High Efficienay Alr 89.897% far Adrninietration 400 m
Fartloutats HEPA) 0.3 micron DGP Building
Fifterad
Cuarry Watsr Traatimsnt High Efﬂelnnw Air 33.97% for Rasidsnce
Plant Particulate (HEFA} 0.3 miaren DOP
fAlterad
i -

6.2.2 Group Scurces
The WSSRAP has not defined any grouped sources.

6.2.3 Non-Point Sources

The WSSRAP primary sources for emissions are diffuse sources that ai the most basic
level consist of two areas, a chemical plant area and a quarry area. Activities within these areas .
fiterally change on a hourly basis. Due to the many different and constantly changing activities -
within these areas, the WSSRAP has chosen to monitor airborne concentrations at nearby critical
teceptor 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 nm flows to the quarry floor and into a pond that covers

approximately 0.2 ha (0.5 acre). The quarry was used as a disposal area for dinitrotoluene
(DNT) and trinitrotoluene (TNT) process wastes; uranium, radinm, and thorinm residues; the .
associated daughter products from on-site and off-site processing of uranium and thorium; and -
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building rubble and soils from the demolition of a uranium pmsmﬂgfncﬂrty in -St. Louis,
Missouri. Airbome emissions from the quarry result from the wind blown resuspension of
radicactive particulates from quarry soils and resuspension of radioactive. particulates due to
remediation activities at the quarry, such as the operation of hiéavy equipment and the excavation
of soils.

The Weldon Spring Chemical Plant and raffinate pits diffuse source encompasses 87 ba

. - (207 acres) on which-approximately -45-building foundations; four-raffinate-pits, thefemporaty

storage area (TSA), and the material staging area (MSA) are Jocated. Airbomne emissions from

the chemical plant result from windblown resuspension of radicactive particulates from site soils

and chemical plant building material/debris, and resuspension of radicactive particulates from

site operations such as bulk waste placement and soil excavation. Because the WSSRAP docs

not attempt to determine emissions from specific diffuse sources within the chemical plant and

guarry areas, it is impossible to provide a realistic estimate of total emissions. However, to

provide this information, estimates are based on a simple box model. - These estimates are
provided in Section 4.2 of this report.

6.3 Dose Assessment

Due to the uncertainties associated with modeling aitborne radionuclide emissions
- resnlting from radioactive sources at ﬂmWﬁ]dnn 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 polential to encounter off-site concentrations
of radionuctides other than tadon during WSSRAP remediation activities. The critical receptor
monitoring methodology is described in the WSSRAP Plan for Momitoring Radionuclide
Emissions Other Than Radon at Weldon Spring Site Critical Receptors' (Ref. 21), which bas been
approved by EPA Region VEE. |

6.3.1 Sampling Procedure

As mentioned in Section 3.2.1.1 of this report, six designated critical receptor locations
surrounding the Weldon Spring site have been selected in order to achieve compliance with
NESHAPSs requirements, The six locations were selected based on their proximity to the site,
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less than 1 km (0.62 mi), and the probability that members of the public would spend af least

8 hours per day near them, The six critical receptor locations and the background monitofing
location are shown in Figure 6-1 and 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 Depariment of the Army property (AP-4008); and 150 m (0.1 mi) from

- the residence nearest to the gquarry (AP-4011);- Danicl  Boone- Hlementary -School .is-the-

designated background monitoting location (AP-4012).

Each critical receptor location includes a low volume air sampler (~40 Ipm) and a high .

volume air sampler (—550 lpm). Low volume samples are collected on mixed celinlose 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 membrane filters,
approximately 1.2 m (4 ft) above the ground, which are also exchanged weekly. It is the high

volume sampling results that are used to demonstrate NESHAPs compliance at the WISRAR. -

The high volume samples are analyzed for isotopic thorium, total uranium, Ra-226, and
Ra-228. At the beginning of each calendar quarter, the high volume filters collected over the
previous quarter are compaosited to form seven distinct samples, one for sach critical receptor
location and background station. The background concentrations are subtracted from each
sample concentration. If background concentrations are greater 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 assnmptions made
for the dose estimates include:

» Breathing rate of 1.25 m/h (44.1 ft/h);

¢ 50-year committed effective dose equivalent conversion factors provided in HPA
Federal Guidance Report No. 11 (Ref, 28);
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o 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 0.2047+0.4247 mrem
(0.0020 mSv) CEDE at AP-2005 for an individual working in the WSSRAP administration
building 2500 hours/year. Technically, because members of the public neither abide nor reside
here, and because the area is under DOE control, this individual would not be a member of the

- public, but is hypothetically treated as such. All doses for critical receptor locations are-less.

than | mrem (0.01 mSv) for the entire year, and are similar to those calculated for 1993, These - -

values are well below the NESHAPs limit of 10 mrem total effective dose equivalent per y&r
(0.10 mSv).

Based on the results of one-tailed Stndent’s t-tests at the 93% confidence level, total
uranium concentrations at one critical receptor location (AP—ZDDI} remained at above background
levels duting 1994. These results are probably due to building dismantlement activities. that -
occurred throughout the year. Analysis of total yranium measrrements at all other critieal
receptor locations, however, indicated no annwal average comcentrations statistically above
background levels. Additionally, measurements of other radioisotopes listed in Table 6-3
indicated no annual average values statistically above background levels at any of the critical
receptors.

6.4  Additiona} Information
No unplanned releases to the atmosphere occurred in 1994,

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

Data quality review of precision and accuracy for the NESHAPs high volume samples . -
_ established in the Plan for Monitoring Radionuclides Other Than Rodon at Weldon Spring Site
Critical Receptors (Ref. 21) indicated that the data quality objectives (DQOs) for accuracy were
. not met for the second, third, and fourth quarters of 1994. Accuracy tests indicated failure of
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five of the six Th-230 spikes to meet the known values objective of £50% for 85 % of the
samples. All nranium spikes met this objective,

A series of corrective actions to address this issue has been established and includes the
following elements: '

« Objain a National Institute for Standards and Testing (NIST) traceable Th-230 spike.
and use thiz to make new Th-230 spikes for the NESHAPs program. .

» Send a duplicate sample to a second qualified laboratory to compare results.

¢ Perform a carcful review of the sampie preparation process. Ensure propar addition
of nitric acid for sample preservation and proper agitation prior to drawing the
sample,

The laboratory was contacted in order to verify the method used to prepare and analyze
the composited filters. Discussions revealed that the filters were being cut in half and:then were
digested in acid, From this solution, three aliquots were produced for analysis. This would
introduce an error for the spiked samples. that do not have the radioactivity evenly distribted
over the filter. The laboratory was asked to analyze the axchived portion of the spiked filters
for the second, third, and fourth quarters 1994, The results will be averaged with the initial
results and compared to the spiked value. In the future the laboratory will digest the quarterly
composited filters for each monitoring location and then prepare three aliquots for analysis. This -
should allow the accuracy data quality objectives for the Th-230 spike samples to be met. -

6.5  Supplemental Information

Although not reguired by 40 CFR 61, this supplemental information is provided to assist
the DOE in guidance development and for future imteractions with the EPA. Information
includes the following: colective population dose equivalent dve to airbome 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 radioauclide emissions measurements.
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6.5.1 Collective Population Dose Equivalent

The estimated 1994 collective population dose equivalent due only to radioactive airbome
releases fram the Weldon Spring site was 0.029 pesson-rem (2,9E-4 person-Sv). The total 1994
collective population dose equivalent was 0.072 person-rem (7.2E-4 person-8v). These esiimates.
were calculated for a combination of users of the August A. Busch Memorial Conservation Area
and the Katy Trail. The approximations were based on the anoual average gross alpha

" concentrations measured by the Weldon Spring Chemical Plant perimeter monitoring - station

closest to the Conservation Area lakes (station AP-2002, shown in Figure 5-1), and the station
locaiedalﬂng the wpper rim area of the Weldon Spring Quarry closest to the Katy Trail (station
AP-1010, shown in Figure 5-2). The NESHAPs monitoring results at both the conservation
headquarters building (station AP-4007) and at the station nearest to the Katy Trail (AP-4011),
however, indicated no above background concentrations of radionuclides. Stations AP-4007 and
AP-4011 are shown in Figures 5-3 and 5-2, respectively.

6.5.2 Subparts Q and T of 40 CFR 61

The regulations contained in Subpart  pertain to Rn-222 emissions from radism-
containing storage or disposal facilities. Since the Weldon Spring site does not yet have an
interim -storage or disposal source, Subpart () does not apply at present.

The tegulations contained in 40 CFR 61 Subpart T applies only to sites that are “...listed
in, or designated by, the Secretary of Energy under Title I of the Uraniam Mill Tailings Control
Act of 1978 or regulated under Title It of the Uranimm 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

6531  Rn-220 Emissions. The Weldon Spring Quarry was used for dispossl of
a variety of mdiologically and chemically contaminated wastes from the early 1940s o 1969.

" Included in the radiologically contaminated waste disposal inventory is at leasi 800 cu yd

(612 m?) of Th-232 residues received from Cincinnati, Ohio in 1959 and 1966, and an unknown
quaantity of Th-232 contaminated residues, rubble, and equipment received: since the shutdm_nrn
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of the chemical plant in 1966, Radiological characterizations of the guarry were performed in
1984 and 1935. Ra-223 concentrations detected in the quarry wastes during characterization
activities ranged from 1.0 pCi/g (0.037 Bqg/p) to 2,200 pCi/g (81.4 Bg/g). Additional
information about Th-232 wastes in the quarry is contained in the Remedial Investigation for
Quarry Bulk Wastes (DOE/OR/21548-066).

To estimate the airbome Rn-220 emissions from the: quarry. during- 1994, the: above.
background modified alpha-track radon detector results were incorporated into-a series of bex - -
models. The box model approach provides conservative resalts and is used in place of Gaussian
dispersion modeling, which is generally inappropriate for estimates to close-in receptors. The
estimated Rn-220 release was 84 Ci (3.1E12 Bg). This corresponds o a committed effective
dose equivalent to the hypothetical maximally exposed individual of 0.7 mrem (0.007 mSv).
Calculations and assumptions are provided in Appendix B.

Other potential Bn-220 sources are. the temporary storage area (TSA), which is corrently
receiving quarry bulk wastes, and the four raffinate pits used for the storage of wastes from past -
utanjum refinery operations. The chemical plant perimeter is monitored for radon gas at 12
locations vsing alpha track radon monitors. These monitors are sensitive to all isotopes of
radon.  Statistical analysis at the 95% coufidence level of the alpha track detector results
indicated that perimeter radon concentrations during 1994 were not different than background
devels.

6.3.3.2 Ru-222 Emissions. As stated in Section 6.5.3.1, the quarry was used for
disposal of a variety of radiclogically and chemically contaminated wastes from the early 1940s
to 1969. The quarry is a non-storage source of Rn-222. Included in the waste disposal '
inventory is dernolition rubble from the Destrehsn Street feed materials plant in St. Louis,
Missouri. The waste contained less than 1 Ci (3.7E10 Bq) of Ra-226 and covered approximately
1 acre of the quarry floer to a depth of about 30 feet (9.1 m). Also, several buildings at the .
chemical plant were decontaminated and approximately 5,500 cu yd (4,200 m?) of waste
materials were dumped in the quarry., The wastes contained uranium and its progeny and were
placed on the guarry floor. The extent of the radiological contamination of this material is
~ unknown. Radiological characterizations of the above material were performed in 1984 and
1983. 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 By/g). Additional information about Ra-226 waste
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in ‘the quarry is contained in the Remedinl Investigation for (uarry Bulk Wastes
(DOE/OR/21548-006).

As in the technique used for Rn-220 (see previous section), the airborme Rn-222
- emissions from the quarry during 1994 were estimaied by incorporating the above background
alpha track radon detector resulis into a.series of box models. The estimated Rn-222 release was
' 32 Ci(1:2E12 Bg)..: This corresponds. 10 a committed -effective. dose equivalent.io. the.
hypothetical maximally exposed individual of 0.01 mrem (1E-4 mSv) Calcnlations and
assymptions are provided in Appendix B.

The other non-storage source of Bn-222 during 1994 was the four raffinaie pits which

CEEIRE MR T

were used for the storage of waste resulting from past uranium refinery operations. As stated -

previonsly, the perimeter of the chemical plant is monitored for radon gas at 12 locations wsing
alpha track radon monitors. These monitors are sensitive to all isotopes of radon. Statistical
analysis at the 95% confidence level of the alpha track monitoring results indicated that no
annual average perimeter concentrations exceeded background levels.

6.5.4 Effluent Manitoring Requirements

The site water treatment plant and the quarry water {reatment plant were operaied in 1994
and were potential point sources of radioactive airborne parficulates. The WSSRAP has
developed a plan to continnously monitor air concentrations of radicactive particulates at.
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 Mordtoring

Radionuclide Emissions Other Than Radon at Weldon Spring Site Cnitfcal Receptors

{DORYOR/21548-127), which has been approved by EPA Region 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 reguirements of 40 CFR 61,
Appendix B, Method 114, and ensures that emission measuremenis are representative and are
of known precision and accuracy. Data quality ob]ectwes cutlined by the guality assurance
progrant are also discussed 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 Nationat Pollutant Discharge Elimination S}FStEJ]] (NPDES) program and. monitoring

streams, ponds, andhkesundermamufaoewmrmﬂmmpmgmm

The effluent, or NPDES, monitoring program at the Weldon Spring site establishes
sampling requireiments for discharge pointy (outfalls) at both the chemical plant and the quarry.
The goals of this program are to maintain compliance with NPDES permit requirements and to
characterize water relcased. from the site to protect the environment and the health of
downstream water users.

To protect surface waters, -the monitoring program monitors for existing or potential
surface water contamination. Additional goals include demonstrating compliance with -all
applicable regulations and Department of Enerpy Orders, providing sufficient data to determine
long term build up of contaminants, and the detection and quantification of unplanned releasss,

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 1994 were authorized by five NPDES permits issued by the Missouri
Department of Natural Resources (MDNR). The MDNR requires specific parameters o be -
sampled under each permit. Each parameter is assigned effluent limits or a "monitoring onfy"
status, which means the concentrations are reported but not limited by the permit. Sampling~ .
frequencies and reporting requirements for the two majo: permits, MO-0107701 and .
MO-0108987, are summarized in Tables 7-1 and 7-2, respectively. These permits were reissued
on March 4, 1994, and June 10, 1594, respectively, :
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TABLE 7-1  Weldon Spring Chemical Plant Storm and Sanitary Water (NFDES Permit

MO-0107701) Monitoring Requirements

NF-DD02, NP-COC3,
NP-DOOE, MF-0010

HP-8001, NE-Oo04tt

NP-QOG&

Sampling Fredquaney

onoaimonth

GPD {monitor onlyl

oncefquarter

GPD {manitar only)

oReB/CLArar

GPD imanitor onli}

Satttssble Sclide 1.0 mif/hr 1.0 mithr -—
158 mg/ {monitar oriy)™ mgf {monitor onk '™ 16 1 20 mg/'®

Hitrate an K g dmonlter only] myA iménitor anly} -

Lithium!" mg/l imonitor anly} mg/ {menitar only} =

Uranium, total

mgf imonitor oy

mgfl imeniter enly}®

<

Graoss 2 pCil l_rnnnltﬁr oniv) p&iAl imonitar ondyl --
pH E-9 standu& unite - 6 - 9 standard unlts 8 - 3 standard unite
Facal coliform . - AROMOC0 ooloniasS
109 i
BOD 10115 mgA

WOTE: HRefer to Figura 7-1 fér. NPDES menitoring locationa.
* Parmilt requires reporting in both mgA and pCifl.
Il NP-0010 wae addsd and aytfall NP-0004 daleted with the reiesuance of NPDES permit MO-0107701.
b} Freguancy ie ohcafmonth.
&) Lirnit is &0 mgl if sroslon contrel i not designed for o 1in 10 year, Z4-hour storm.
] Manthly avarages and weikly avarage.
{a) Changed to nitrata and mittita (aa M| on ratesuanos of NPDES Permit MO-O107701.
[f) Lithium deleted on reisatanea of NPDES permit MO-O107701.
g Monthiy average/daily maximum.
- Mot Applicabls.
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TABLE 7-2 Treated Effluent Parameter Limits and Monitering Requirements for
Quarry Water Treatment Plant (NPDES Permit MO-0108387) and Site
Water Treatment Plant {NPDES Permit MO-0107701) '

Lacation . Location
51011 sweote §
NP-0007 sw-1018M | NP-0007 SW-1016'
NP-1001 sw-1015" | Parameter _ NP-1001 sw-1015™ |
Groa & i it B Pb, total 0.10 mgd
Gross B . i i in, totel 010 mgd
Urandurm, totat Ha, total 0,004 mgi
Ra-226/ i ; i e, tatal ] 0.02 mght
Ra-228 pCiA! pCint Ag, total™ 0.10 mgd NR
Th-230'd pCiate pcia® Zn, toral® 5.00 mgf NR
Th-2a2Md - pCite poiat N Cyanide, torg? ©.0075 mgh KR
Flow Geo'd MR . Asbextash! fiberat “NR
BoD™ mgAtt! NR 2,4DRT 0.22 NR
cob 90780 mgn '@ NR Fhaoride, total 4.0 mgn " NR
T5S 60730 mg/ R Nitrate ga NI 20 mgnt! - NR
pH -2 gtandard unite HA Sulfate ag S0, 500 mgi HRE
Ag, total 0.10 mgfl NR i Chioride mghle! MR
Ba, total® 1.5 mgil NR Friarity Polutante' mpAttd . HNR
cd, teta'™ 0.02 mgh CNE Whole Effluent Toxicity | 10% Morialiny™m - R
Cr, tatal 0.1 mg/l NR Po-2100 aCinPHel NR
Cu, totalPHd 1.00 mgA NR Ao-227N pCintHer - NR
Fa, total'" 060 mgl . NR Aadani™ Lot Ll - WA
MOTE: Refar to Fgure 7-2 for NPDES menitoring locations
NR Mot Requirsd
Fraquewncy = ance per batoh unisse ctherwiss notad.
(&) Rivar monitoring locations were deleted on reigeuancs of NPDEE pmnltt
{bj Monitoring enly.
(o} VWatar treatment plante dewigned for an average concamtration of 30 pﬂ«lﬂ and riever to axcasd cnnwrttmlm of
100 ptifl,
td) Monitoring chatwed tn once par mionth with rsdasusnce of NFDES parmits,
la} Efiminatad with reissusnce of NFDES parmits.
1 Changed to oyvanide-arsenable with reissuanoce of NFDES pammit.
g Draily medmummonthly average.
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ih) Changad to nitrate and nitrits fes N} with reissusnce of NPDES permit,

fi¥ Litnit applies to chemical plant; manitering only at quamy,

{i} Cherged to inoluds priority pollutant metale, total phencle, and tetal oyamids with Teiesvanca of tha NFRES parrmtu

k) Annual monitoning.

113 © Quartedy monltaring. :

i} Changed to "no atatlaticel diffarancs hatman atfluart and upatrasm reslts 8t 95% confidence level™ with ralesuance
of NPDES pammit.

inl NP-1001 anly.

{a) Semiannual monitedng, changad to ennual menitoring on reissuance of NPDES permit.

{p] Cuarry only, with reissuanas of NPDES parmits.
The site water treatment plant effinent pipeline land disturbance permit (MO-R101389)

required settleable solids to be measured once per quarter. ‘Discharge monitoring reports were '
not required for this permit, although MBDNR notification was required if settleable solids
exceeded the reporting level of 2.5 ml/l/hr. This permit was terminated-during 1994,

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 monitoring program will be developed in the Environmental Monitoring Plan. Permit
MO-G679035, issued August 31, 1994, is for hydrostatic test water from site waler treatinent
plant Train 2 plant and facilities constraction. 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 no discharges under NFDES permits MO-R100B&9 or
MO-G597035 during 1994.

Effluent discharges are also regulated by Department of Energy (DOE) Order 5400.5,
which calls for a best available technology evaluation if the annual average uranmium
concentration - at the outfall exceeds the derived concentration guideline (DCG) for naturat
uranium (600 pCifl). Measures are also faken to keep uranium concentrations as low as
reasonably achievable (ALARA). '

The main criteria used io develop the surface water monitoring program were the
Missouri Water Quality Standards established under the Missouwri Clean Water Commission -
Eegulation (10 CSR 20-7,031) and the proposed U.S, Environmental Protection Agency drinkmg
water standards for radionuclides. A list of applicable water standards for conmnnnants
routinely monitored in the surface water program can be found in Table 8-1.
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Surface water, other than NPDES outfalls, i;: also monitored under the rmjntrements of
DORE Order 5400.5, Radiation Protection of the Public and the Environmens, which designates

" DCGs for ingestion of water (see Table §-2).

7.3  Hydrology

Separate surface water monitoring programs have been devaloped.ﬁt the-chemical.plant
and quarry due to differences.in the topegraphy: and hydrologic conditions. - Both-programs-take.
into account the mechanisms controlling surface water and groundwater movement. '

7.3.1 Weldon Spring Chemical Plant and Weldon Spring Raffinate Fits

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 watcr
runoff to off-site streams.  Surface drainage from the northeérn and western portions of the site .
drain to tributaries of Busch Lake 35 and then to Schote Creek, which in tim esters Dardenne
Creck, ultimately draining to the Mississippi River (Figure 7-1). Surface dminage 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).

The four raffinate pits, located in the southwestern portion of the chemical plant area,
have no discharge structures and collect only direct precipitation. The material staging area
basin (SW-2015) is a temporaty holding pond that collects storm water runoff from the staging
area. - After monitoring, and meeting specified release levels, this impoundment is periodically
pumped into the Ash Pond diversion channel, which flows to NPDES outfall NP-0003 and then
to Busch Lake 33.
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7.3.2 - Weldon Spring Quarry

Surface water bodies routinely monitored at the quarry congist of the Femme Osage
Slough, the Little Femme Osage Creek, and the Femme Osage Creek (Figare 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 bedmck of. the

quarry throngh the fine-grained alluvial materials.

The Femme Osage Slough is located directly south of the 'quarr}'. and - receives
- contaminated groundwater from the quarry through subsurface recharge. The Little Femme
Osage Creek is located west of the quarry and discharges imto the Femme Osage Creek

approximately 0.5 km (8.3 mi) southwest of the quarry. Although there bas been no evidence:

of impact frem groundwater migration on the creeks via stream emergence, they are monitored
to detect any changes in the system.

7.4  Monitoring Programs

7.4.1 National Poliutant Discharge Elimination System Program

. Basic physical, chemical, and radiclogical parameters were monitored at all stotm 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 later planned remedial actions, inciuding removal of building
foundations.

In addition to the permitted outfalls, samples were collected upstream of NPDES storm
water Outfalls NP-0002, NP-0003, and NP-0003 from sampling locations SW-2011 (Frog Pond),
SW-2010 (Ash Pond) and NP-0107 respectively. Quarterly samples were also collected from
the material staging area (MSA) pond and Ash Pond to monitor the effects of materials stored
int those areas on contaminant levels in the storm water runoff. :
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7.4.2 Suvrface Water Program

74.2.1 Weldon Spring Chemical Plant and Weldon Spring Raffinate Pits.
Dardenne Creek, and Busch Lakes 34, 33, and 36 were sampled semiannually for total uraniom:
analyses. The raffinate pits are now monitored under treatment plant operattons sampling. - The
material staging area (MSA) and, Ash Pond, and Frog Pond are now sampled under the NPDES -
Prograim,

7.4.2.2 Weldon Spring Quarry. Seven locations within the Femme Ogage Slough
are monitored to determine the impact ofgmuhdwater migration from the quarry. Two locations
on the Little Femme Osage Creek and one location at the Femme Osage Creek are monitered
to provide data on areas of potential impact from the quamy.

Surface water locations SW-1003 through SW-1003 are monitored bimontlily for total
umanium due to the previous contaminant levels in these areas, fluxuations in concentrations as

.2 result of changes in the water levels in the slough and the gmundwaterpotemﬁﬂmemcsumf
and the potential impact of surface water contaminants on groundwater south of the slough. The -

remainder of the locations are sampled quarterly to provide sufficient data to identify possible
changes in these areas. Locations SW-1003 through SW-1005. are also monitored quarterly for
nitroaromatic compounds because these locations are downgradient of the area .of greatest
nitroaromatic groundwater contamination. The remainder of the locations were deleted based
on sufficient datm indicating no impact on these locations, and no potential for impact, from. -
source areas without first detecting contaminants at surface water locations closer to the.source,

7.5  Monitoring Resulis
7.5.1 National Pollutant Discharge Elimination System Program
7511  Radiochemical Analysis. The 1994 average uranium concentrations at the -

stonn water discharge points ranged from 12 pCi/l (0.44 Bg/l), at NP-0004 to 1226 pCi/l
(45.4 Bg/l) at NP-000!, which are 2.0% and 204% of the DCG for natural uraninm

~ respectively. Average annual gross alpha concentrations ranged from 18 pCi/l (0.67 Bg/D) at
: NP-ﬂﬂﬂtl to 864 pCifl (32 Bg/D) at NP-0001. The anmuzl average madionuclide concentrations
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“TABLE 7-3 1994 Annual Average NPDES Results for the Weldon Spring Chammat_.

Plant Storm Water Qutfalls

e ————————

Humbar of Total Hitrate Total '
Sampla " Uranium s N ithi Suppended Settapbis |

Location Events pCife* imam | Sollde imant | Sokide smit

NP-0002 12 {a) 182 260 0430 | 0017 69.58 <0.1

HP-0O03 12 {m) 332 316 E£.51E 0.01% 26.76 <0.1
NP-0004 1 ta} 12 12 0031 | 0.009 63 ST |
NP-OO0E 14 la} a47 g8 0.280 0,007 BE.21 <0 :
NP-0010 z Ia} 82 az 0,730 NG $.00 <0.1

(&) Alf pH rendinga were in parmitted range of 6.0 ta 5.0,

"t Flow propertonal averages. .

WS Not Sampled

Noto: 1 pCil = 0.037 BqA

. for all the permitted storm water outfalls are shown in Table 7-3. Umnium concentration

averages were calculated on a flow proportional basis in Table 7-4. Flow weighted averages
were nsed for uranium to give & more accurate estimate of the total uranium that migrated off
site during 1994, The averages were flow weighied by adding the total daily flows for the days
the samples were collected and adding the total activity (pCi) for the days the samples were

collected. The total activity for all samples was then divided by the total flow for all samples,

to give the flow weighted average for the year.

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

both in operation during 1994, Twelve batches were discharged from the QWTP and 31 batches -
. were discharged from the SWTP. No daily maximum or monthly average limits are established

for uranium; the design of the treatment plant is based on achieving an average discharge of
30 pCifl (1.11 Bg/D) uranivm with a maximum never to exceed 100 pCift (3.7 By/l). The

average uranium concentrations for both treatment plants were below 1.6 pCi/l (0.06 Bg/l). In

addition to effluent monitoring, the NPDES permit for the quarry, MO-0108987, required that
river sediment sampling and aguatic and terrestrial flora sampling be conducted upstream and
downstream of the quarry water treatment plant outfall (NP-1001) semianmually, The river
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" TABLE 7-4 1994 Estimatad Annual Release of Natural Uranium from NPDES Qutfalls

Drainage Estimated :
Areg % of Avarage Reinfall | Total Totut L)
Acres Fracipitatlon Conesntration Total U
(Hactaras) an Runaffit! pCi} Ralonse (Cifyrl
NP0 tal @ 1226" {a} o.g73 406131072 5.957
NP-DODZ 75.1 i 182 70.72 36,308 24.323x109 35.769
{20.4}
NP-0003 74.5 ol . sE2 70.26 268369 | 33.123%107 48.710
{30.2) )
NP-D004 E.8 o1 12t 5.27 . 4.270 0.194x10" 0.286
' {2.3)
NP-0DO0k 20.2 fat 347 19,02 £.2688 826810 12.148
8.7 ' ’
np-oo1o | B.Oi2.02) 20 F-ral 4.7 0,840 0. 292102 0.429
NP-0007 NA LR 074 | mm | 20578 | oosax10? {0122 .
NP-1001 NA | 1.80 NiA "p734 | o.oBaxi10® 6.078
TOTAL 1805 HiA M/A 169.97 | 112347 | 70.378xt0® 10350 |
' 73.12) . ;
) Included in NP-OOOS. .
{H) Bumoff ctirve mummiber satimuied frorm 1.8, Depariment of Transpertation Darign of Koadside Drainage Chaymels (Ref. 55).
ée) Erschacge only through May 1994, totsl U based on 5 monthe. ’
) Ol removed from permit during Manch 1994,
=) Outfail added to permit during March 1964, Total U based o emtire year.
(i ¥ Axuming flow iv one third flow gt NP-000S.
1] Mot required 1o calculwte totl runaff. Total pipoff mken frocn few ool

Nia Mot Apphcable.
Mote;  To convert from Cifyr to Bafyr multiply Cifye by 3.7 x 10%°

sediment was sampled for uranjum at locations SD-40%) (upstream) and SD-4091 (downstream).
The monitoring frequency was changed to once per year when the parmit was reisgired. Adquatic

" and terrestrial flora monitoring was not conducied because vegetation was never established
immediately above or below the outfall. This requirement was eliminated when the permit was
reissued.

Estimated quantities of total uranium released off site through surface water runoff and
freatment plant discharges are presented in Table 7-4. The total volume of storm water at the
three major outfalis was determined from totalizing flow meters. Where flow meters were not
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available, 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 and effluent data. The
estimated mass of uranium released off-site in storm water and treated effluent during 1994 was
103.5 kg (70.378 x 10> Ci). This is a 60.3% reduction of the amount released during 1993.
This great reduction may be attributed to several factors: the return to normal precipitation rates
during 1994, the elimination of outfall NP-0O0L, and ALARA actions taken by the project’s
Surface Water Task Force. (such as-capping contaminated areas,:blocking. storm water inlets, .etc..
See Section 11).

Annnal average uranium concentrations for NPDES outfalls from 1990 to 1994 are shown
in Table 7-5. Concentrations in 1994 mcreased at Outfalls NP-000! and NP-0005; decreased
at Outfalls NP-0002 and NP-0003; and did not change appreciably at Cutfalls NP-0004, -
NP-0007, and NP-1001 compared to 1993 concentrations. 1994 was the first year for sampling
Outfall NP-0010Q. Each outfall is discussed below individnally,

TABLE 7-5 Five-Year Annual Average Uranium Concentrations at NPDES Qutfalls

= —— T L i
Annual Avarage Taotal Uranium (pCil}
Duifah

18980 1881 1332 1883
NP-0001 413 . &78 518 . 1003 *
NP-{H2 134 ) B3] 228 230+
NP-DO03 B9 458 478 BO7*
HEP-O004 g -] a8 a+
NP-000E 84 - B 98 133+
HP-COI0 - - - -
NP-00G7 . - .- 0,383
NP-1001 - i - 0.0008 1.981

h _ {w

Flow proportional averaga.
= Hot mpplicatidls,
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Outfall NP-0001 is the outlet of an abandoned process sewer outfall pipeline. Prior to
1993, this sewer had been blocked at a manhole wpstream of the outfall and the contents of the

process sewer upsiream of the manhole were pumped to the site water treatment plant. The only

water in the process sewer downstream of the manhole was storm water infiltration or inflow,

The annual average uranium concentration rose above the DCG of 600 pCi/l, during 1993 and.

remained high during 1994.The high levels are attributed to inflow from a storm water source
* upstream of Cutfall NP-0005. This sonrce water flows in a ditch that crosses over the process

-.sewer. It was.discovered that the flow. in the.ditch-was:going undetground.and entering.the

process sewer. This source is a minor contributor to Outfall NP-0003, but when it was eptering
the process sewer it comprised the major portion of NP-0001 flow. The ditch over the outfall
lines was subsequently sealed, and Outfall NP-0001 was effectively eliminated during May 1994
when most of the ouifall line was removed and approximately 24.4 m (80 ft) of pipe remaining
under the Army road was blocked and backfilled. . Although there is no discharge, the outfall

- will not be officially eliminated from the permit until the peraining pipe is either removed or

grouted.

The average uraniam concentration for Outfall NP-0002-in 1994 was reduced over the -

1993 average. Higher than normal urattium levels were detected late in 1993 and during January
of 1994, The source of the elevated levels was discovered to be storm water mnoff and dust
control water from the demolition of Building 201. The water was diverted to the site water
treatment plant until the source concentrations retumed to nommnal levels (see Section 7.5.2.1).

The average uranium concentration for outfall NP-0003 was 332 pCi/l (12.3 Bg/l} which - '

‘was greatly reduced from the average for 1993, The vranium levels were reduced due to the
return of normal précipitation rates for 1994, This caused Ash Pond to dry up and cease to
discharge during most of the year. Also, the Ash Pond area became a managed area during
1994, and no water with a uranium concentration graater than 600 pCi/l (22.2 Bg/I) was allowed
to discharge from the pond after the pond had dried wp. The South Dumy area of the pond and
the pond bottom have been capped with soil to help reduce uranium levels in Ash Pord water,
The capping of the pond bottom has also eliminated the ponding of water.

Uranium levels at Cutfall NP-0004 remained essentially the same as for the previous
years, The outfall was removed from the permit with the reissuance of permit MO-0107701 on
March 4, 1994, -
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The annual average vranivm level at Outfall NP-O005 increased for 1994 over the 1993
average. The increase may be attributable to the diversion of water from Outfall NP-0001 to
_ Outfall NP-0005. The Project Management Contractor (PMC) has taken measures to reduce
levels at NP-0003 (e.g., plugging storm sewers, capping contarninated soil areas, etc,).

‘Outfall NP-0010 was added to NPDES. permit. MOQ-0107701 when it was reissued..on
March 4, 1994, There are no previous data-for compazison, This-outfall is Jocated at-the west
end of the notth perimeter fence in the proposed construction materials staging area -(CMSA);
and drains a shallow wooded swale where there was ofien no discharge. The annmal average
uranium concentration was 82 pCi/l (3 Bg/l), well below the DCG of 600 pCi/l (22.2 Bg/l).

In addition to uranium and gross alpha, Quifalls NP-0002, NP-0003, and NP-0005 were
sampled for Ra-226, Ra-228, Th-228, Th-230, and Th-232 on a monthly basis starting with the
September sampling events. Sampling of these parameters will continue through February 1995,
These paramaters were analyzed to establish baseline concentrations prior to foundation removal.
Radimmn and thorium wemdﬂectedatverylﬂwlﬂelsaudwmoﬂennmdﬂecwd Themsz.ﬂis.
. through the end of 1994 are reported in Table 7-6.

- TABLE 7-6 Average Radiological Concentrations (pCifl} for Storm Water Ouifalls

Locutio Grass Alhs jl
NP-0002 0.62 0.75 0.62 e
NP-0003 . O.BB 0.42 G
HP-000E 0.43 1.01 0.32
SW-2010 022 1.27 0.532
SW-201E NS NS5 ' NS

e

NE - Location not sanmgpled

Mots: 1 pCift = 0.087 BaA

The MSA pond {SW—Zﬁlﬁ) was sampled quarterly for gross alpha, and uranium to
monitor the effects of MSA discharges on NPDES Outfail NP-0003. The uranium average was
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153 pCi/1 (5.7 Bg/l), well below the releaﬂe criteria of 600 pCi/l (the DCG for uranium). The
average pross alpha result is reported in Table 7-6.

Ash Pond (SW-2010) was sampled quarterly, when water ‘was in the pond, for gmss
alpha, uraninm, Ra-226, Ra-228, Th-228, Th-230, and Th-232.to monitor the_effects .of
demolition debris and soil stored in the pond area on Ash Pond water and subsequently to Outfall

. NP-}003. Radium and thorium werne detected at low levels or not detected. - The average results,

are reported in Table 7-6.
7.5.1.2 Physical and Chemical Results.

7.5.1.2.1 Chemiecal Plani Storm Water. The annual averages for the physical and
chemical parameters for storm water Outfalls NP-0001 through NP-0005 and NP-0810 ate
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, None of these
parameters were detected at elevated levels. Sampling for these parameters continued through
. February 1995, These parameters were analyzed to establish pre-foundation removal baseline
concentrations. ' '

The site water treatment plant effluent pipeline land distorbance storm water permit
requires] once-per-quarter sampling at three outfalls. A sample collected on April 11, 1994, at
Ouifall NP-0039 exceeded the 2.5 mi//br netification level for settleable solids required by
Permit MO-R101389. The Missouri Department of Natural Resources was notified and erosion.
control was modified above the outfall. Subsequent monitoring showed settleable solids levels
all below 2.5 mi/l/hr. The pipeline construction area was stabilized and the permit was
terminated on September 28, 1994, '

The MSA pond (SW-2015) was sampled quarterly for pesticides, -PCBs, total organic .

cartbons, total petroleum hydrocarbons, and toxicity metals at 2 minimum. None of  these
contaminants were detected at elevated levels. The MSA pond was sampled to monitor -
contaminant levels in water being released to Outfall NP-GO03.
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The Ash Pond ontlet (SW-2010) was sampled quarterly during discharge for 2,4-DNT,
2,4,6-TNT, PCBs, and the metals arseni¢, barium, cadminm, copper, iron, lead, manganese,
 mercury, selenium, silver and zinc. None of these parameters were detected at elevated levels,
The Ash Pond was sampled to monitor the effect of demolition debris and soils placed in Ash
- Pond on contaminants in the Ash Pond water and subsequently at Ouifall NP-0003.

7.5.1.2.2 Administration Brilding Sewage Treatment Plant. - The parameters.
required by the NPDES permit for the sewage treatment plant are alt physical and chemigal,
Monitoring results for sewage treatment plant Outfall NP-0006 are given in Table 7-7. During -
April, one noncompliance with permit limits occurred for biochemical oxygen demand (BOD).
The subcontractor has implemented accelerated monitoring to allow more information for
operational changes to maintain compliance,

Monthly Averages of

TABLE 7-7 NP-0006, Sewage Treatmeant Plant Dutfall
. Pennltted Farameters .

Paromater™ {parmi limits) .
TS {16720 mgM* 800 {1015 mgl) ¥ Fe™ 1400y
1000 cal /1080 i)+
Fabruary T} B {1} o) 7.5 1}
finrch N3 NS NE NS
..ﬂpril 14 (1) 18.5 (2} Q613 5.9 (2}

May NS M3 NS NS
June 211} B (1} 280 {1} 7.0 {1}
July X 9.76 {2) 02} 8.8 {2)
Auguat/Saptarmber NS NE N5 NS
Qctober 3 51} 1041} T.C
MNovemker/Decamber NG NS NS N5

s} Number of samples given in parenthesss aftar sverage.

b} F.C - facal colifamm.

NS Mot Sampled

* Monthly aversgasfussskly averags: :

_ ¥ Manthly avaragafdally mmdrum
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7.5.1.2.3 Site apnd Quarry .Water Treatment Plant Physical and Chemwal
Parameters. Physical and chemical parameters were-afl within permitied Limits (where Hrmits
were assigned) for the site and quarry water treatment plants.

During 1994, whole effluent toxicity (WET) tests were required quarterly on site water
treatment plant effluent, and quarterly (starting with the second quarter) for the quarry water
treatment plant, The WHT test is a-measure of toxicity without quantifying or.identifying, the
toxic constituents. Tests were conducted on both Cericdaphnia dubia (water- flea) and
Pimephales promelas (fathead minnow)., The tests were conducted in effluent and in test controls
of upstream river water and laboratory control water. The overall results of the WET iests
indicate that the site and quarry water trestment plant effluent was not toxic to test orpanisms
during 1994. Individual WET tests have failed, but, except for one test, the river control also
failed. Where the river control failed, the MDNR directed the DOE to tun a iest on-the next
available baich of treated water. In all cases, the second test passed. - Whole efffuent toxicity
test results are summarized in Table 7-8.. A test of Batch $048 was a followup to Batch §046
and passed during Jarmuary 1995, A wet test on Batch S019, which was condueted under the
previous permit, failed with no failure of the controls. The permit sHowed one retest, The .
retest on Batch S020 passed.

7.5.2 Surface Water Program

7.5.2.1 Weldon Spring Chemical Plaut and Weldon Spring Raffinate Pits,
There were two historic high levels and two second highest historic levels recorded for uragium
concentrations at surface water locations associated with the chemical plant. Water from Outfall
NP-0002 flows into Lake 36 where a historic high of 390 pCi/l (14.4 Bg/) was recorded at the
lake inlet (SW-2002) on Jamuary 6, 1994, and a second highest historic level of 45 pC¥l
(1.7 Bg/I) was recorded at the outlet (SW-2005) on the same date, Water from Lake 36 then
joins flow with a stream that contains the flow from NP-0003 and flows to Lake 35 where no
unusual levels were noted at the inled (SW-2003), but a sccond highest historic level of
16.3 pCi/t (0.6 Bqg/l) was recorded at the outlet (SW-2012) on April 15, 1994, Water flowing
from Lake 34 and Lake 35 flows to Dardenne Creek where a historic high of 7.79 pEif
(0.3 Bq/l) was recorded at location SW-2016 on April 15, 1994: '
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The canse of the high levels at SW-2002 and SW-2005 was higher than normal wranive
concentrations at Outfall NP-0002. Uranium levels at Outfall NP-0002 on November 15, 1993,

December 3, 1993, and January 11, 1994, were 130 pCi/l (6.7 Bg/D), 847 pCi/l (31.3 Bg/ly and
‘880 pCifl (32.6 Byyl), respectively, indicating that the uranium concentration began increasing

(uring the second half of November. The source of the increased wraninm concentration at
Cutfall NP-0002 was confirmed by upstream samphngtohestormwaﬁeranddustcnntmlwater-
runoff from the demolition of Building 201. :

In response to the discovery of the source of elevated uraninm concentrations at Qutfall
NP-0002, the runoff from the Building 201 demolition area was diverted to the site water
treatment plant until the demolition was completed and uranium concentrations. in the runoff
declined, Subsequent sampling at Quifall NP-0002 on Feéhruary 22 antd March 8, 1984, showed

uranivm concentrations of 67 pCi/l (2.5 Bg/l) and 276'pCifl (10.2 Bg/D), respectively and at

locations SW-2002 on September 16, 1994, and SW-2005 on August 24, 1994, showed uranium
concenteations of 40.3 (1.5 :Bg/D) and 31.0 pCifl (1.1 Bg/T), repectwe&y, indicating that the
implemented action was successful in reducing uranivm kevels. '

The wranium levels at locations SW-2003, SW-2004 and SW-20{H were all within historic
ranges. Average uranium results for all the chemical plant surface water locations can he fmmd
in Table 7-9. :

7.5.2.2 Weldon Spring Quarry.

Total Uraniym. The average total uranium values continne to indicate the highest levels
for surface water are found in the portion of the Femme Osage Slough (SW-1003 through.
SW-1005 and SW-1010) down gradient of the quarry. The annual averages for the surface water
locations are surmmatized in Table 7-10. The wranium levels in the Femme Osage Slough are
within historical ranges. The total uranium levels in the Little Femme Osage Creek and -the
Femme Osage Creek remained at background levels.

The DCG for total uranium in drinking water systems is 24 pCi/l, which is 4% of the
DCG for total uranium in discharge waters (600 pCi/l). This criterion was used for the Little

'Femme Osage Creek (SW-1001 and SW-1002) and the Femme Osage Creck (SW-1014) becanse

these creeks ultimately discharge into the Missouri River, which is a source of drinking water.
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TABLE 7-8 1994 Whole Effluent. Tnxlcltv Tost Hasults for the Site and Quarry Watsr
Treatment Plants

Pimaphates (P} | River Control D,P
% Mortality % Mortality
5018 02/17/24 70 o 0.0 50 |
8020 03/01/34 o o 0.0 0.0 :
5030 062094 &0 15 40,0 o9 I
5034 08/01/94 K o Y 0,0
10/17/94 MT
12/13194 ' 0
Od/18/94 o
ORD8 A% Q
1 Qr2dro4
12! 1 4|f34
NT °  Haot Tested
P Pirnepholas
D Daphinla {Cadodaphnla)

TABLE 7-9 Annual Averages for Total Uranium (pCi/l) Goncentrations at Weldon
Spring Chemical Plant Area Surface Water Locations

Locat|on Averaga Minimum

() Ondy ana uu'nph sollectad.
Mata 1: 1 pCll = 0.037 Bgl.
Mote 2: Two gemplea ware collectad et all locaticons except SW-2012.
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TABLE 7-10 Annual Avarages for Total Uranium {pCi/} at- Weldon Spring Quarry
Surface Water Monitoring Locations -

e | i |

SW-1001" .14
SW-1002 . 1.11

SW-1003

EVV-1004

EWv-1005

SW-1007

EW-100%

EW-1010

W10 4+

Hote: 1 pClfl = &,037 Bgll
L Craak locutlong

This value was not exceeded in any of the creek samples. Furthermore, the proposed
U.S. Environmental Protection Agency Drinking Water Standard of 20 ug/1(13.6 pCi/l) for total
uranium was not exceeded at any of the creek monitering: locations.

i matic

Nitrearomatic compounds were analyzed at SW-1003 through SW-1005 in the Femme.
Osage Slough. No deiectable levels for any of the six componrnds monitored were observed,

7.6  Highlights
* Total uranium levels in the Femme Osage Slough were within historical ranges.

* No detectable concentrations of nitroaromatic compounds were observed in the
Femme Osage Slough. :

+ Total uranium levels in the Femme Osage Cmek aﬂd Little Femme Osage Croek were
at background,
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* Forty-three hatches of water were released from the site and guarry water treatment
plants during 1994 with no NPDES perntit violations.

* The mass of uranium migrating off-site in storm water and treated effluent was
greatly reduced over the 1993 mass.

* The overall results of the WET tests indicate that the site and quarry water treatment
plant effluent was not toxic to test organisms during 1994,
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8 GROUNDWATER FROTECTION

3.1 . Program Overview

The groundwater monitoring and protection program at the Weldon Spring Site Remedial - -

Action Project (WSSRAP) includes sampling and analysis of water collected from wells at the
Weldon Spring Quarry, the Weldan Spring Chemical Plant and-raffinate pits, 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 Groundwaser Protection. Program
Management Plan (Ref. 13) and the Environmenial Monitoring Plan (Ref. 42).

8.2 Referenced Standards

Two main criteria were used to develop the groundwater monitoring program: (1) the
U.8. Environmental Protection Agency (EPA) Owality Criteria for Drinking Weer (Ref, 35),
which are intended to protect public -groundwater resources, and (2) the Missouri Drinking
Water Standards (Ref, 36). These standards are mainky used for comparison:of levels observed
in the St. Charles County well field. Table 8-1 ideatifies. 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 CER, Section 141.1, Subpart A,

Groundwater is- also monitored under the requirements of Department of Energy
Order 5400.5, Radiation Provrection of the Public and the Environment, which designates derived
concentration guidelines {DCGs) for ingestion of water equivalent to 100 mrem, based on the
consumption of 730 liters/year (Table R-2). As specified in Department of Energy Order
5400.5, tiquid effluent from U.S. Department of Energy (DOE) activities may not cause private
or public drinking waters to exceed the radiological limit of an effective dose equivalent greater
than 4 mrem per year or 4% of the derived concentration guideline (DCG).

Upgradiemt-downgradient water quality comparisons are not practical for the chemical
plant site because it sits atop a locat groundwater high and straddles the regional groundwater
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TABLE 8-1 Referenced Federal and State Water Standards

: Rafarence Referance
- Pararmater Laval Standard Farameter _ Loval Standard
- ————
Lhrapium 20 i EPA Sl 1.0 mgfl MOWS
total'™ {13.8 pCifi _ '
Grosa o 15 pCi - MDWS Feld 300 wgh MDWE
ladjusted] |
Ragio- : i ] '
cherical Ra-Z26 £ pCin MEOWS _ Fb &0 pgil MEWS
Ra-22ab B pCin " MDWE (YL &0 amd MBWS
Rn-222 200 pCin EPA Matale Hg 2.0 pal MW
2,4-DNT 0.4 pgit MOWS Ni 104} 1 MBWS
M,
TDS 500 mpft MDWS Se 0 pgh MOWYE
Sb 4.0 pgA - MDWS Ag B0 pgd MDWE
Aglt! 50 gl MDWS | =eid 5.0 mg MDWS
_ Balct 1,0.mgA - MOWS : crid 250 gl MOWS .
Metale Be 4040 | mows . F 2.2 mad MDWS
Anlane | ' R
calt! 10 2 MDWS HOy' 10 g MDWE
crlol 60 wght MDWS 50, 26 mgh MBWS
fal ’ Proposed.
b Standard for combinad Ra-226 and Ra-228,
=] Primary masdmurn contandnant leust,
T Sacondary maximum contaminant leval,

EFA EFA Dvinking Water Standerde for Redionuckdes.
MDWS  Missour Drinking YWatsr Standard.

TABLE 8-2 Derived Concentration Guidslines for Discharge Waters

Darived Congenrton Quidaine

Natursl Uramium

Ra-228

Ra-228
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divide (Ref. 37). Background values for uranium, nitrate, and suifate were developed by the
U.S. Geological Survey ((JSGS) for the shallow aquifer (Ref. 37) and are used in Lien of these
COMpPHTiSONS. ' '

83 Weldon Spring Chemical Plant
$.3.1 Hydrogeology

The chemical plant and quarry are located in the same general geologic environment but
are scparated geographically. A generalized stratigraphic and hydrostratigraphic cclumn is
presented in Figure 8-1. Differences in specific geological features that impact groundwater

mechanics necessitate separate monitoring programs for the chemical plant and quarry.

The chemical plant and raffinate pit area consists of two major geologic wunits;
unconsolidated surficial material and carbonate bedrock. The unconsolidated surficial materials
-are clay-rich units, which are generally unsaturated. Thicknesses range from 6.1 m-to 15.3 m
(20 ft to 50 ft) (Ref. 3). '

The aquifer of primary concern beneath the chemical plant, raffinate pits, and vicinity
properties lies within the Burlington-Keokuk Limestone (the shallowest bedrock unit), The
Burlington-Keoluk Limestone is composed of two different lithologic zones; a shallow weatherexd
zone underfain by an unweathered zone. The weathered portion of this formation is highly -
fractured and exhibits solution voids and enlarged fractures, These features may also be found
on a timited scale in the unweathered zone. The unweathered portion of the Burlington-Keokuk
Limestone is thinly to massively bedded. Fracture densities are significantly less in the
unweathered zone than in the weathered zone, Localized aquifer properties are controlled by
fracture spacing, solution voids, and preglacial weathering.

All monitoring wells are completed in the Burlington-Keokuk Limestone. Of the 72
monitoring wells, 17 are completed in the weathered zone, 35 are completed in both the
weathered and unweathered zones, and 20 are completed in the nnweathered zone. The wells
in the unweathered zone of the Borlingion-Keokuk Limestons are used to assess the vertical
migration of contaminants, Where possible, monitoring welis within the boundaries of the
chemical plant are located close to potential contaminant sources to assess migration into the
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WELDON SPRING SITE ENVIRCNMENTAL REFORT FOR CALENDAR YEAR 1004 S/1BE6

groundwater system. Additional wells ase located outside the chemical plant boundary to detect
aril evaluate potential movement of contaminanis off site (Figure 8-2).

Springs, a common feature in carbonale terrains, are present in the vicinity of the Weldon
. Spring site. Four springs ar¢ known to be impacted by previous chemical plant operations and-
discharge water containing one or more of the contaminants of concern (Figure 8-3).

The presence -of elevated total uranium and-sitrate levels at Burgermeister Spring,; which
i# located 1.9 km (1.2 mi) north of the site and is beyond the contaminant plume area defined
by the monitoring well network, indicates that discrete flow paths are present in the vicinity of
the site. To address these complex hydrogeologic conditions, both springs and wells are
included in the groundwater monitoring program.

8.3.2 Monitering Program

The 1994 groundwater monitoring . program .at the chemical plant and raffinate pits :
focused on contaminant monitoring and completing geochemical characterization of on-site
groundwater. Total uraniym, nitroaromatic compounds, sulfate, and nitrate were monitored
quarterly, semiannually, or annually. Monitoring well locations were sampled annnally, unless
the following conditions applied to data collected during 1990-1993;

(1)  Less than six samples have been collected for that location.

(2) Contaminant levels exceed water quality standards (10 mg/l for nitrate and -
13.6 pC¥! for uraniumy},

(3)  2,4-Dinitrotoluene (DNT) or 2,6-DNT exceeded 0.11 pgfl or remaining
- niftoaromatic compounds exceeded 10 times their respective detections limits.

For those locations meeting Condition 1, samples were analyzed for all parameters
quarterly; for those meeting Conditions 2 or 3, only total uraninm, nitrate or nitroaromatic
compounds were sampled semiannmally. If an annually sampled well exceeded Condition 2 or
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WELEIOM SPRING SITE ENVIAONMENTAL REPORT-FOR CALEMDAR YEAR 1994 Bi1EmE

3 during the first sampling event, the location was sampled quarterly for that parameter for the
remainder of the year. Monitoring wells around the raffinate pits and chemical plaat buildings
were sampled annually for Ra-226, Ra-228, Th-228, Th-230, Th-232, gross alpha, and gross
-beta. Geochemical analysis, which includes an extensive suite of natutﬁily occurring water
quality parameters, was also performed on groundwater samples to provide preoperational
characterization data for evaluating the impacis of site remediation on the groundwater, to
establish a baseline for the Chemical Plant Groundwater Operable Unit, and to gather sufficient
. data to support contaminant transport models,

Two springs were sampled quarterly, one semiannually, and one anoually for total
uranivm. Burgermeister Spring was also monitored guarterly for nitrate, sulfate, and
geochemical constituents, With the exception of Burgermeister Spring (SP-6301), springs are

- monitored at low flow to measure the groundwater component of spring discharge rather than

surface water influences. Burgermeister Spring (SP-6301) was also sampled semiannually at
+ high flow for uranium, nitrate, and sulfate to evaluate the differences between low flow and high
flow. :

8.3.3 Chemical Plant and Raffinaie Pit Monitoring Results

8.3.3.1 Groundwater Monitoring Wells. In 1994, the measured concentrations
for uranium, nitrate, sulfate, and nitroaromatic compounds (the. primary comtaminants of
concern) generally remained within historical ranges at all monjioring wells and springs in the
chemical plant area. Although new highs and lows were measured at some locations, these
values generally differed from the mean by less than two standard deviations and typically
mﬂecb&dnnmalvamnunmthelncalaquersyﬂemmthﬂthaﬂmgmﬁcamﬂmgmm
groundwater conditions.

During 1994, conditions appear to have changed in four shallew monitoring wells north
of the raffinate pits (MW-2001, MW-2002, MW-2003, and MW-4011) and in one shallow well
on the eastem edge of the site (MW-2034). MW-2001 through MW-2003 all showed decreaaes
in nitrate, sulfate, and one or more mobile metals that are elevated in the raffinate pits (calcium,
magnesiun, stroptinm, lithinm, and sodium). It is unclear whether the 1994 downtums
represent a long-lived trend or are just part of the episodic variation at these locations. In
contrast, MW-4011, which is located just west of these wells, displayed significant increases in
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' these same parameters during 1994. These relationships may indicate a minor shift in the

Tocation of the plume. Additional characterization, ‘which will be conducted in 1993 as part of
the Groundwater Operable Unit, will further define possible shifts in the location of the plume.

Data for all parameters analyzed during the 1994 monitoring period are presenied in the

Quarterly Environmental Data Summaries. The monitoring data for contaminants of concern -
“(urantum, radiological parametess, -nitrate; sulfate, and nitroaromatics) are-summarized- and.

compared with background levels and water quality. standards. in the. following paragraphs... -

Radiochemical Parameters. Tetal uranium, which is measured in all monitoring wells,
continues 1o impact groundwater near the raffinate pits. ~ In 1994, groundwater from 21
monitoring well locations exceeded the average background tevel of 2.9 pCi/l (0.11 Bg/l) as.
calcudated by the USGS (Ref., 37). These values can be found in Table 8-3. Of these, only four
Jocations exceeded the proposed MCL of 20 pg/l (13.6 pCi/t or 0.5 Bg/l), New highs for .
uranium were recorded during 1994 at MW-2017 (13.4 pCi/l or 0.5 Bg/) and MW-4014
(35.5 pCi/l or 1.31 Bq/I). The MW-4014 high, which was measured during the first part of the-.
year, is thought to be a measurement error. A subsequent sample collected duting the latter par
of the year was below the limii of detection (0.667 pCi/l or 0.02 Bg/l) and was gimilar to
previons valoes measored for this location, The high wvaluve caused the 1994 average
conceniration for this location to be above the proposed MCL, Although the MW-2017 high
was within the expected range of variation, uranium values have steadily increased at this
location during the last two years. Although the trend analysis conducted for the 1993 annual
Site Environmental Report (Ref, 9) did not detect an upward trend at this location; the 1994 data .

“indicate that such a trend is present.

The other radiological parameters (Ra-226, Ra-228, isotopic thorium, gross alpha, and
gross beta) that are measured amnvally in the raffipate pit wells (MW-3000 series and
MW-2044), were below the water quality standards DCGs, . with only ane exception, - These
resulis can be found in Table 8-4. An above-background thoriwm level was recorded at
MW-2044. This value is thought to be a measurement error, :

Nitrate and Sulfate. Nitrate and sulfate were measured at all monitoring welis in the
chemical plant area and excesded the reference levels at some locations. Average nitraie levels
exceeded the calculated background value (1.6 mg/I) at 24 locations and exceeded the drinking
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TABLE 8-3 Annual Averages for Total Uramurn {pcm} Abava Background at the
Waeldon Spring Chemical Plant

MW-2017 126 MW-2019

MW.2030 13.28 NW-2032 3.57 Ma-zos4 | 295

MW-2002 14,5 MW-3023 a.85 MWALBD24 318

MW-2025 291 MW-3028 4.47 MIAL302T 97

M- 4003 ars | wweao0s 231 MW-4010 3.48
MW-4012 MW-4014 17.92
MW-4021 MW-4022 874

WNote 1: Background uranium concentiationa squalke 2.9 pCif.
Mata 2: 1 pCid = 0,037 BgA.

Table 8-4 Radiological Isotope Results (pClA) at the Weldon Spring Chemical Plant

MW-2025 0.613 119 0.248) 0.956 0.144) (3.0 310
MW-3024 122 {0,535 @.008) 123 {0,062} 100 240 -
[ hw-2027 0.644 0.511) 0,717 0.435) {119 0005 . 0010

otz 1:  Resita in parentheses were lnsa than the deteclion lioi.
Mete2: | pCifl = 0.037 BgdL.
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* water standard (10 mg/l) at 14 locations (Table 8-5). Average sulfate levels exceeded
‘background (32 mg/l) at 27 locations; four of these were above the water quality stancard
(250 mg/1) (Table 8-6). '

* Trend analysis, which was conducted for the 1993 annuval Site Environmental Report

(Ref, 9} detected upward nitrate trends in three monitoring wells. Two of these wells, MW-2034

and MW-4011, continued to display these increases in 1994, Upward sulfate irends were.

detected in five monitoring wells, but only one, MW-4011, continues to display this trend.

MW-2034 has shown a steady increase in nitrate concentrations and a decrease in sulfate
concentrations over the past 2 years. Nitrate levels have not exceeded the drinking water
standards, but sulfate coatinues to exceed the secondary dm]]ﬂng water standard.

Nitroaromatic Compounds. Nitroaromatic compounds, which are not naturally occurring
compounds, were detected in 31 monitoring wells (Table 8-7). Nesw highs were recorded at

MW-2002 for 2,6-DNT and at MW-2030 for 2,4,6-TNT. The high at MW-2002 was within the.

normat range of variation for this location; however, the increases at MW-2030 appear to bc'part'

of an increasing trend. Although new highs were not recorded, 2,6-DNT levels have also been
elevated at this location. Levels rose from an average of 4.0 ug/l in 1993 to 15.0 ug/l in 1994,

Trend analysis conducted for the 1993 annual Site Environmental Report (Ref, 9) detected
wpward nitroaromatic. trends at six monitoring wells: MW-2001 (TNT and 2,4-DNT), MW-2006
(2,4-DNT), MW-2008 (2,4-DNT)}, MW-2014 (TNT), MW-3023 (TNT), and MW-4015 {TNB).
With the exception of MW-3023, which decreased slightly during 1994, all of these wells
maintained 1993 nitroaromatic levels during 1994, With one exception, wells in which
downward trends were detected at a number of locations have remained stable or continued fo
decrease during 1994. The only exception is MW-2013. Groundwater from this location
displayed steep, decreasing trends for all nitroaromatic compounds untit 1994, During 1994,
increasing levels of TNE and 2,6-DNT were detected in groundwater from this well, In addition
to the nitroaromatic compounds, sulfate, calcium, magnesinm, and alkalinity also increased at

this location. Although the source of this change is not known, construction activities in this

area may have disturbed surface soils and modified infiltration pathways, thus exposing new
nitroaromatic contaminated areas to groundwater leaching.
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TABLE B-5 Annual Averages for Nitrate {mgﬂ} ‘Above Background at the Weldon
Spring Chemical Plant

M-S0 2 A.B2 MW-4008

L b a4

MW—4U! E

2.2

Mota 1: Background Mitrate Concentratione sguals 1.6 mgh
. Excesdad the nitrate drinking weter quality standard of 10 mgf at laast shee during 1884,

TABLE 8-6 Annual Averages for Sulfate {mg/l) Above Background at tha_W.aidan.

-Spring Chemical Plant

MW-2001* 37.25 MW 2002+ MW-2003*

MW-2005+ 73 MW- 2008 5.37 MW-2011 4,20
MW-2014 213 MW-2032¢ 80 " MWA2034 4.62

[ LT el ek 2085 Moz 128.B MW-Z024" BOd

MW- 3026+ 438.5 MW-3026* 185,75 MW-3027* 83.53 E

MW-400 * ' i

MA-Z2002

MAS2008

MW-2008 a0.4 MW-2010
MW-2012 81.26 MW-2015
MW-2017* 733 MW-2030
MW-2032 52 | MW-2033 30.97 MW-2034+
MWV-2044 1226 MW-3003 31.3 MW-3023 " 277
MW-2024 g1.18 MW-3025 £5.8 NAN-4001 B54.8
ME401 1 708 MW-4012 37 MW-4013 - 4a
| MW-4020 12 MW-4023
| S -

Mote 1: Background sulfate coneentretion sguals 32 mgA

*

Excaadad the sulfats sscondary denking water quality etandard of 260 mgf at i=aet onoe during 1834,
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TABLE 8-7 Annual Averagses for Detectable Concentrations of Nitroaromiatic
Compounds (zg/l} at the Weldon Spring Chemical Plant

| Mw-200 <0.030 <0.080 <0.030 0.076 0.56 <0,030
MW-2003 <0.030 <0090 <0,030 0.118 0.515 <0.080 |
MW2005 | 0.029) <0.090 <0.030 0.056 0.094 <0.030
MW-2006 9.5 <0,090 <0.030 0.165 1.45 0.035
MW-2008 0.50 <0.090 <0,030 0,091 0.65 <0.030
MW-2009 < 0,030 <0.090 <0.030 0.069 0.19 <0.030
MW-2010 0.16 <0.090 0.34 0,085 0.34 <0.030
MW-2011 0.36. <0.090, | <003 Q.12 1.5 0.032
MW-2012 1.7 <0.0600 0.52 0.11 111 <0.030
MW-2013 | 4.75 {0.068) 0.48 0.245 4.45 <0.030"

| MW-2014 2.8 <0.135 ©.04) 0.185 0.475 <0.030
MW-2030 8.23 (0.06) 223 6,213 12,93 <0.030
MW-2032 2.51 <0,090 427 2.58 4.35 <0.030
MW-2033 4.67 <0.090 0.89 0.48 1.87 <0.030
MW-2044 <0,03 <0.000 <0.030 _ (0,016) <0,010 <0.030
MW-3003 <0.030 <0.090 <0.030 ' 0.067 0.12 <0.030
MW-3023 <0,030 <0.090 ° <0.080 5.28 43 <0.060
MW-3024 <0,030 <0,090 <0.030 0.13% 0.42 <0.030
MW-2025 <0.030 <0.090 <0.030 0.051 0.28 <0030
MW-3026 0.133 <0.090 <0,030 0.076 0.067 <0.030°
MW-3027 0.065 <0.090 <0.030 0.045 0,035 <0,030
MW-4001 66.5 <0090 1.8 0.9 3.7 @0
MW-4002 0.088 <0,090 0.258 0.017) 0.084 <0030
MW-4005 15 <0.090 <0.030 0115 2.8 (0.017)

DOB/OR21543-512, Rev. 0
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B15fa5

TABLE 8-7 Annual Averages for Detectabls Concentrations of Nitroaromatic
Compounds (ug/t) at the Weldon Spring Chemical Plant (Continuad}

Location | 13,5TN8 | 13DNB | z467Nr | 24087 | z6DNT NE ol
MW-4011 <0.030 <0090 | <0030 <0030 0.065 <0000 |
MW-4013 38 <0.090 0.047 9,075 0.70 <0.030
MW-4014 0.080 <0.090 <0.030 (©.021) .10 <0.030
MW-4015 1.21 <0.090 <0.030 0.126 0.85 <0.030.

Metals, Metals were analyzed quarterly, semiannnally, or annually in all monjtoring.
wells. Although a number of metals have been identifiedt as potential contaminanis of concem
- inthe Remedial Investigation For The Chemical Piant (Ref. 3), only the following clements were

+ detected at levels exceeding water guality -standards; astimony -(nine-locations), beryllinm (five..
locations), chromium {two locations), mercury (three locations), mickel (one :location).and
thallium (22 locations). Detection limits for antimony were higher than the water guality
standard; therefore, it is not possible to determine the exact number of wells that may have
exceeded this standard. The measured antimony values were close to the limit of detection;
therefore, they are also subject to large errors and may be false positives. :

The thallium and beryHium values that exceeded the water quality standards are believed
to be .measurement crrors. These analytes were detected in the laboratory blanks at-
approximately the same levels as the samples. Similar problems were also observed for copper
and lithivm at various times during 1994.

Groundwater Overview. With few exceptions, contaminant levels remained . within
historic ranges at the monitoring wells sampled under the environmental monitoring program.
Because contaminant levels have displayed only minor variability over the historic monitoring
period, trend analysis is not conducted annually for the chemical plant monitoring wells.
Urantum, sulfate, and nitrate contamination continues to be concentrated in the area surrounding
the raffinate pits with a small area of elevated uraniom and sulfate located near the eastern
boundary of the site. Pockets of nitroaromatic contaminated groundwater continve to be present
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in the vicinity of Frog Pond, along the northern perimeter of the site, near Raffinate Pit 4, and
west of the raffinate pits on the Weldon Spring Ordnance Works property.

Contamination is primarily confined to groundwater in the shallow, weathered portion
of the Burlington Keokuk limestone; however, contaminants have been observed in the deeper,
unweathered portion of the aquifer in two retrofit wells (MW-3024 and MW-3026) near the
raffiiate pits. Conditions at shallow and- deep private water-wells monitored. by the Missouri
Department of Health remained unchanged during 1994 and continpe .to indicate vicinity
domestic wells are not impacted by site-derived contaminants.

8.3.3.2 Springs. With the exception of yranium at $P-6306, the four springs
included in the monitoring program remained within historic ranges for all contaminants of
concern. The proposed uranium water quality stndard was excesded at afl four springs
(SP-3303, SP-5304, SP-6301, and SP-6306). Nitrate exceeded water quality standards at
SP-6301, whereas sulfate was below-these standards. Low levels of nitroaromatic cumpnunds :
were detected at SP—ES{JI

Springs SP-3303 and SP-5304, both located within the Southeast Drainage, continue to
display similar elevated uranium levels, but remained within historic ranges during 1994.. No
other parameters were measured at these locations, '

The Southeast Drainage springs have not displayed above-background values for nitrate,
suifate, calcium, lithinm, sodium, or strontium, which are all elevated in one or more of the
raffinate pits. Thus, these heavily comtaminated ponds are unlikely sources of uranium
contamination in the Southeast Draindge. The source of wranium is likely residual sraninm
depasited in the drainage during chemical plant operations, although off-site discharge through
-NP-0001 and NP-0003 also contributes (o this drainage. NP-0001 was effectively eliminated
during the process sewer line removal in May 1994 (see Section 7.5.1.1). :

During the first quarter, a new uranium high of 42,1 pCi/l (.56 Bqg/l) was measured for
SP-6306, which lies below the outfall of Busch Lake 34, Urantom levels in samples collected
at this location during second, third, and fourth quarters were within previous ranges and were
below the MCL of 13.6 pCifl (0.50 Bg/1). The cause of the high value, which was an isolated
event, is not known.
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Burgermeister Spring (SP-6301) results were within historic ranges for all contaminants
of concern (wranium, nitrate, sulfaie, and nitroaromatic compounds). Uranium values ranged
from 0.3 pCifl (0.01 Bg/D) to 96 pCift (3 55 Bg/l). The low value, which is a new extreme, -
may be an analytical error.

Over the past two years, the WSSRAP has attempted to collect low-flow and high-flow
.. samiples from Burgermeister Spring 410 evaluate-the inflox-of contaninants from groundwates and-
surface water sources. Groundwater is the major discharge component during low flow, and
. surface water is the major component during high flow. Although flow rates from the spring

tespond to storm events and should be a good indicator of surface water input, alkalinity is
perhaps the strongest fingerprint for these two water sources. Surface water alkalinity values

are generally low (< 150 mg/l) having a mean value of 89.0 mg/l with a standard deviation of
38.6 mg/l. Groundwater alkalinity values in the local carbonate bedrock are typically higher

(> 150 mg/D) with a mean value of 344.7 mg/t and a standard deviation of 92.1 mg/l. Using.
. alkatinity as a tracer for surface and groundwater sources, tecent data (from late 1991 to.the.
. ‘present) continue to indicate that nitrate and uranium levels are typically. highest when flow.ds-
dominated by groundwater.

8.4 Weldon Spring Quarry

8.4.1 Hydrogeology

The geology of the quarry area is separated into three units; upland overburden, Missouri
River alluvium, and bedrock. The unconsolidated upland material overlying bedrock consists
of up to 9.2 m (30 it} of silty clay soil and loess deposits and is not. satrrated (Ref, 2). . The
bedrock at the quarry has three distinct Ordovician formations: The Kimmswick Limestone, the
limestone and shale of the Decorah Group, and the Plattin Limestone.

The sediment composing the alluvium along the Missouri River coarsens from clays,
silts, sands, and gravels above the bedrock. The alluvium thickness increases with distance from
the bluff towards the river where the maximum thickness is approximately 31 m (100 ft). The
alluvium is truncated ai the erosional contact with the Ordovician bedrock bluff (Kimmaswick,
Decorah, and Plattin formations) composing the rim wall of the guarry. The bedrock unit ..
o un&eﬁ}!i_ng the alluvial materials is the Decorah Group. Primary sediments between the bloff -
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and the Femme Osage Slough are intermixed and interlayered clays, silts, and sands with some
. QFganics, :

The groundwater flow system at the quarry is composed of alluvial and bedrock aquifers.
The alluvial aquifer is predominantly controlled by recharge from the Missouri River and the
bedrock aquifer is controlled by precipitation and overland Tunoft. :

At the guarry, 15 monitoring wells are screened within either thé Kimmswick-Decorah

.. or Plattin Formations to monitor contaminants near the quarry within the bedrock (Figure 8-4).

Twelve monitoring wells were installed to monitor contaminants within the Kimmswick-Decorah
Formations comprising and surrounding the quarry. Three ofher monitoring wells were located
- south of the quarry within the Plattin Limestone to assess vertical contaminant migration. _

There are also 36 monitoring wells screéned in the aliuvial material between the quarry
and the Missouri River. The wells west of the quarry monitor the uppenmost water bearing unit
‘below ‘the quarry water-treatment -plant -equalization basin-and. effluent ponds. - The alluwial-
‘monitoring wells north of the Femme Osage Slough monitor contaminant migration south-of the
quarry, while those south of the slough monitor for possible migration of contaminants toward
the well field. The St. Chares County monitoring wells would provide an early warning of
contaminant migration toward the county production well field if this were to occur. The county
-production wells are monitored to verify the quality of the municipal well field water supply.

Monitoring wells MW-1034 (Kimmswick-Decorah) and MW-1035 {alluvinm) have been
determined to be upgradient of the quarry for the assessment of groundwater quality in these
materials and provide backgtound data. Tn 1992, eight groundwater monitoring wells were -
installed in the Darst Bottom area approximately 1.6 km (1 mi) southwest of the St. Charles
County well field by the U.S. Geological Survey to study the upgradient characteristics of the
Misgsouri River alluvium in the vicinity of the quarry. These wells provide a- reference for
background values in the well field area and have been sampled by both the USGS (1992) and
the DOE (1994). A background well for the Plattin Formation is scheduled to be installed in
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- 1995 as part of the Quarry Residual Operable Unit. . A summary of background values wsed at
the quarry is provided in Table 8-8. This table includes the average background values followed
by the tanges of values based on two standard deviations about the mean or the average
radiological error about the analytical value.

8.4.2 Monitoring Program

Groundwater monitoring is performed in both the afluvial-and -bedrock aquifers at-the.
quarry (Figure 8-4), Three separate monitoring programs were employed for the quarry in
1994, The first program addresses sampling the Department of Energy wells monitoring the
quarry area in order to monitor contaminant migration and the effects of quarry dewatering and

tulk waste removal which began in mid-1993. The frequency of sampling for each location is

based on the distance of the well from the source or migmtion pathway and the level of
understanding of contaminant levels necessary to properly characterize the contaminantcondition.
Monitoring wells on the quarry rim ‘wene sampled monthly for total uranium and nitroaromatic
compounds, due to the changes in-levels over time, to betier establish the trend in concentrations

at these locations, and to monitor the effects of quarry dewatering and buktk waste removal-

activities on the gronndwater system. All locations were sampled at least amnuvally for
radiochemical parameters and were qualitatively analyzed for nitroaromatic degradation products.

The second program monitors the St. Charles County well field and the associated water
treatment plant, Active production wells, the §t. Charles County RMW-series monitoring wells,
and untreated and treated water from the water treatment plant were sampled guarterty and
semianmally for selected parameters. This portion of the monitoring program was developed
by representatives of the Department of Energy, several State and Federal regulatory agencies,
and St. Charles County.

The third program monitors the equalization basin and the two effluent ponds at the
quarcy wajer treatment plant (Figure 8-4),  Monitoring wells MW-1035 through
. MW-1037, MW-1040, and MW-1041 were sampled quarterly and anmually for selected

parameters. The monitoring program was developed to meet the requirements of 40 CFR Pari -

' 264, Subpart F, and 10 CSR Part 25.7, which require the monitoring of contaminants of concem
in the groundwater beneath storage facilities. The contaminanis of concern were derived from
- the Engineering Evaluation/ Cost Analysis for the Proposed Management.of Contaminated Water
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TABLE 8-8 Maean Background ‘Ualua-s for Quarry Groundwater Mahitoring Locations

il Klmmewiok/ ~ AHuwvialf
Dwoorah Farmations'™ Unconaolideted Miasourl Rivar
Paramatar C I'I._I':.a.mrlula""" Aluvium'™
Total Uranium (pCiflh Rbean 2.35 . 0.67 2.
46% ¢.." -1.1#; 5.58 -0.83; 2.18 -2.71; 8.78
Radum-226 {pCIM Mean 018 l 0.50 o
5E% G +0.768"" +0.77"" 1"
Radium-228 [pCin} Maan ' o.r7 . . 048 1.68
96% .. 2,08 +2.08™" £330
Therum-228 (pCifl) Mean . 0.28 0,33 0.24
' ' ag% g1 +0.84" £1.08"" £1,72""
Theriun-230 [@CiH hean Q.93 0.32 0.63
' 6% C.i.' +0.56°" : +0.94"" 12.93""
Thorium-232 {pCil} Whean D286 0.12 Q.20
3E% C..° £0.92"" +0.88" 168"
Gross o Waan B 8.76 ' 1 . 1.54
(pCiA) . . . ' .
955 C.1. . =685 ) 3.5 1 +18.6 .
Graas & Maan . 8.77 6.2 a.0
tpCif} . . "
85 C.1. =508 2.5 +13.%
Mitroaromatic Mean Mo detects Mo datacts . Mot arsabyzed
Compounde ' . .
Arasric Mean. N 1.38 ' 153 408
[ R
5% C. ] 0.94: 3.70 0,99 4.04 -1.29; 0.45
Earium fhaan 144.9 2320 408§
T
86% ¢.I." 110.0; 179.48 178.4; 2B5.6 187.1: 8800
Hitrate Msan 1.08 0.11 0.46
(g .
96% C.. -0.62; 2.73 -0.0B; 0.26 ) -2.3% 324
Sultete Mean 82.3 ' 20.8 37.1
{mgA] .
85% C.J. 32.6; 132.0 |1 231848 6.31; 68.0
{a] MWW-10:34 {DOE) * 95% Confldanca Intarval qhdut tha mean
{hy .- MW-103E {DOE) e Averags radiological arror
{e) Daret Battom Walle (USQAS and DOE)
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in the Weldon Spring Quarry (Ref. 40) and the Baseline Risk Evaluation for Exposure 10 Bulk
Waste at the Weldon Spring Quarry, Weldon Spring, Missouri (Ref. 41). This is discussed in
- Section 8.4.4.

The grounndwater monitoring progtam at the quairy was dramatically impacted when the
Missouri River flooded the St. Charles County well field in the spring. Heavy spring rains also
. cansed flooding of the Femme Osage Slough, This heavy :precipitation continued and reselted
~in the ‘inundation- of -the ‘well field; -thus nine-monitoring: locations were:unable to be.sampled.-
during the second bimonthly period. One of the county’s production wells (MW-FW03) was
flooded and was not sampled during the second and third ‘quarters. The remaining prodoction
wells were sampled during this period. The results indicated no detectable levels of total
uranium.

3.4.3 Weldon Spring Quarry Monitoring Resulis

8.4.3.1- . Re ; mefers. All groundwater monitoring wells-
at the quarry were sampled for the fa]lumng mhmmca] parameters; total uzanium, Ra-226,

Ra-228, isotopic thorium, gross alpha, and gross beta. The uranivm values continue to indieate
that the highest levels above background occur in the bedrock downgradient from the quarry.and
in the allavial material north of the Femme Osage Slough. The annual averages for the locations
that exceed background are suminarized in Table 8-9.

The proposed U.S. Environmental Protection Agency total uranium drinking water
standard of 20 pg/l (13.6 pCi/) was exceeded at MW-1004, MW-1005, MW-1006, MW-1007, -
MW-1008, MW-1013, MW-1014, MW-1015, MW-1016, MW-1027, MW-1030, MW-1031,and
MW-1032. All of these monitoring wells are locaied nontb of the Femme Osage Slough and -
have no direct impact on the drinking water sources in the Missouri River afluvium, The DCG.
for total uranium in discharge water, 600 pCi/l, was exceeded at MW-1004, MW-1005,
‘MW-1006, MW-1008, MW-1013, MW-1014, and MW-1032; however, these wells are hot
directly used as drinking water sources,

Gross alpha results also indicate that levels were above background (Table 8-8) in the
bedrock downgradient from the guarry and ailovial material north of the Femme ﬂsage Slough.
These annual averages are summarized in Table 8-10.
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TABLE 8-2 Annual Averages for Total Uranium {pCifl) Above Average Background
at the Waeldon Spring Quarry

———m— e — ———

I

MW-1002 3.46 . 808
MWL 1004 ' 20801 3900 . 1876
MW-1005 ' 1898 2500 1280
M4 1008 2912 3990 1640
MW 1007 360.1 883.0 15.9° ¥
MW-1008 2394 3080 1760 |
MW-1010 28 IR 0.2 |
MW-1013 748.7 . ' a8a.0 B0 N ‘
- MWE1014 857.5 sgz0 7006
mwiois . ] assa 386.0 ' 286.0. i
MAL1G18 172.0 . .188.0 . L . . 147.0 . . . .
MA-1027 341.2 as50 | 1320 [
MWL1 038 128.8 A08.0 _ Fr.Y. R _
MAL1031 228 313 0.5
MW-1032 642.3 : §75.0 1.7.

Note 1: 1 pGifl = 0.037 Bof.

DOR/GRZIS4E-513, Rev. O . 141




WELDON SPRING SITE ENVIRONMENTAL REFORT FOR GALENDAR ‘I'EAH 1324 E1BRE

TABLE 8- 1{} Annual Averages for Grnss o I[pleI] Ahnva Average Background at the
Waldon Spring Quarry

mm

Mivi-1004 24451 1630
MY 1008 1623 1850 1120
MW-1008 2320 2670 2040
MA100T 21 21 La) .
MW-1008 . . 1700 1700 {al
MW-1004 12.8 170 B.2
MA-1013 EBE . g95 {a)
MW-1014 a6s 859 ta}
MAE1031 233 239 la} !

ia} Cnly one result reported for logation.

Mota 1: 1 pgif = C0.037 Ba/l.

. Ra-226, Ra-228, and isotopic thorium (Th-228, Th-230, and Th-232) were analyzed in-
1994 at all groundwater monitoring locations at the quarry. Elevated isotopic levels were.
observed at locations MW-1002, MW-1004, MW-1005, and MW-1006. Ii is suspected that the
elevated isotopic valees in these wells are the results of bulk waste removal activities.”
Operational data from the quarry pond has shown increased levels of isotopes of radiam and -
thorjum in the runoff from waste removal operations and groundwater collected in the pond,
which is likely due to disturbance of bulk wastes in the quarry. This increase in the pond is
likely representative of the increases occurring in the interstitial waters in the bulk wastes.
Monitoring wells MW-1002, MW-1004, and MW-1005 are located in the bedrock rim, adjacent
to the bulk wastes, Monitoring well MW-1006 is located in the alluviam downgradient of the
quarry. It is screened directly above the bedrock amd fracture flow may be occurring from the
quarry and being monitored by this location. The anmual averages from above background
locations are summarized in Table 8-11.

Isotopic thorium data for man;f of the locations at the guarry, including the St. Charles

County well field, were analyzed by an off-site contract laboratory which was experiencing . |

analytical problems reganding isotopic thoriom analyses. These values are artificially biased
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TABLE 8-11 Annual Avarages of Isotﬂpm Radionuclides {pCifl} Above Avaraga
Background at the Waldun Spring Quarry -

S " . "
Looation Aa-228 Th-ZZB

Masdrmurm Maxirmiim
Minirmum Mtirinum

1.8 £ 1.3° . 17.7 + 3.84"
027 + 0.14 . 003 + 0.06

22.4 + 3.29 — - -
.20 £ 0.34 '

- - . . - 4.22 + 0.87 .
0.2 x 05

24.4 £ 3.10 . 472 + 2.87
0.47) & 047 . 0.43 = 011

Note 1 Values reported in activity and radlological arror.
MNots 2@ 1 pGift = 0,037 Byl
. . Pocr chernical yield reportad by laboratory resulting in data which wara bisasd high.

values based on evidence of laboratory method blanks indicating isotopic thorium activity, This
problem continued throughout most of 1994, and was identified in the quarterly environmental -
data sommaties for 1994, Many of these locations were re-analyzed and the results were within
historical ranges for each isotope. The problem regarding the analysis of isotopic thorium by
the off-site laboratery was the use of an excessive amount of Th-229 as a tracer by the
laboratery. Tracers are used to assess the chemical yield by the laboratory. Use of too much
Th-229 can canse bleed over into the Th-228 and Th-230 peaks used by the laboratory to
determine the activity of the isotopes. The positive Th-232 activity, as well as the positive
Th-228 and Th-230 activity, is also likely the result of less than optimum sample preparation
causing poor chemical yield. The values of activity, emor, and minimum detectable activity
(MDA) vary inversely with the chemical yield. This problem was comected by changing the
preparation technique to a method that should improve the counting efficiency and the resolution
of the alpha spectra. Also, the procedure was examined regarding the amount of tracer (Th-229)
which was added to the samples for the determination of chemical yield.

Nitroaromatic Compounds. In 1994, samples from all quarry monitoring wells were
analyzed for nitroaromatic compounds. Fourteen locations yielded detectable concentrations of
at least one of the six compounds analyzed during the 1994 sampling period. These monitoring
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wells aresimatadintheaﬂuvialmatmials.arhadmakdnwngmdiem of the quarry and north of
the Femme Osage Slough. No detectable concentrations were observed south of the Femme
Osage Slough. A summary of the annual averages for these locations is provided in Table 8-12.

TABLE 8-12 Annual Averages for Deatactable Concentrations of Nitroaromatic
Compounds {ug/h at the Wealdon Spring Quarry

MW-1004 §.60 < 0.09 3.00 - .14 0.48 < 0.03
MW-1605 < 003 < 0.09 < 0.03 0.07 0.02 < 0,03
MW-1006 108 R E 109 0,33 1.98 < 0.03
MW 1007 < 0.03 < .08 0.02 < 0.03 0.02 <003

_Mw-1008 0.02 <009 <003 < 0.03 6,01 <003

MAE1009 0.02 < 0.09 < 0.03 <003 < 0.01 <003
MWL 1013 < 0,03 < 0.02 < 0.03 0.04 0.02 < 0,03
MW 1016 8.26 0.17 3.43 0.04 0.21 < 0.03
MWL1018 1,06 < 0,09 013 < 0.03 0.04 < 0.03
M- 1027 042 < 0.08 431 0.77 1.78 < 0.08
MR- 1029 < 0.03 < 0.08 < 0.03 < 0.03 0.01 < 0.03
MW-1030 0.02 < 0.08 0.14 008 010 2 003
MW-1032 < 0.02 < 0.00 0,02 0.08 0,08 < 0.03

The Missouri water ;:[uality standard for 2,4-DNT (0. 11 ug/l) was exceeded at MW-1002,
MW-1004, MW-1006, and MW-1027, These locations are narth of the Femme Osage Slough.
‘No MCLs have been established for the other nitrcaromatic compounds in groundwater.

Sulfate. Groundwater analyses in 1994 indicated sulfate levels were elevated in the
monitoring wells in the bedrock of the quarry rim and in the allavial materials north of the
' Femme Osage Slough. Eleven wells exceeded average background levels for sulfate. These
wells are situated north of the sluugh'with the exception of MW-1018 located south of the
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: slmlgh downgradient uft!mareanfgmateslgmundwatermlpact The annual averages for these
wells are summmarized in Table 8-14.

.ay

- TABLE B-13 Annual Averages for Sulfate img/t} Above Average Background at the

Woeldon Spring ﬂuarry

s Avregs_ i

M\HiﬂﬂE 420 o 2(35 .
MW-1006 365 398 348
MW-1007 BE.2 . . 1 3.80
MW-.'IDOB 740 263 232
My-1008 187 188 178
! MW-1013 84 21.8 ' 81.2
Y VYRT. PR . 836 . . . 868 - :
MW-1016 121 125 117 . ‘
MWL1018 124 124 115 !
MW-1018 108 . 200 a0
MAS1032 202 . 266 110

8.4.3.2 5t. Charles County Wellfiedd. Radiochemical Parameters. The
St. Charles County production wells and the RMW-series monitoring wells were sampled for
the following radiochemical parameters: total uranium, Ra-226, Ra-228, isotopic thorinm, gross
alpha, and gross beta. A summary of the radiochemical annual averages is provided in
Table 8-13. The annual averages for total uranium in the wells field remain at backgrosnd. No
production well exceeded the DCG of 24 pCifl (4% of the DCG for discharge waters) for total
uranivm in drinking water systems, or the proposed groundwater standard of 20 uefl
(13.6 pCi‘l).

The 'St. Charles County production wells, the RMW-series wells, and pretreated

(MW-RAWW) and treated water (MW-FINW) from the St. Chatles County water treatment

plant were also sampled guarterly for gross alpha. The annusl averages for these locations are
within the statistical variation of background ranges for the Missouri River alluviom.
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TABLE 8-14 Summary of Annuat Aﬁeragas of Radiochemical Parameters (pCi/l} for the
St. Charlas County Well Field

Loaatan t

. rarium
MW-1024 0.41 2.24 0,95 0.51 o2 034 | 0.4 !
W-RIMWI 1.90 292 1.00 1.02 0,23 0.44 0.21 |
I"M-.HMW‘Z 5.03 7.51 ) .70 054 1.20 0.54 0.78 |
MW-RMIWE 2.22 288 0.74 0.52 0.81 0.87 0.8 ‘
MV-RMWA 1.38 2.86 0.81 0.52 0.35 0.51 0.21 ‘
MW-PWO2Z 0.22 2.82 0.75 068 0.44 0,29 0.09
MW-PWOS 0.36 242 0.47 1.81 0.41 0.58 0.22 !
MAW-PWOS 0.26 2.93 0.58 0.40 0.21 0.27 o.18
WIW-FWOB 0.27 1.54 0.97 1.17 0.26 0.38 .08
MW-PWDS 027 | 188 0.64 Y08 0,31 oas | ouz
MW-PWOT .28 4.21 .00 124 _0.04 1,39 0.18
M-PWOR 0.42 2.29 2.02 0.94 0.08 0.26 | nza '
MW-PWD2 0.37 275 0.74 .22 0.84 0ss. | 0%
AV RAWW 0.28 156 1.2 0.42 .78 260 | 071
MW-FINVY .24 058 0.50 0.33 0.41 193 | o

Mote 1: 1 pCifl = C.037 Ba/l.

The Misscurd Drinking Water Standard of § pCi/l for gross alpha was not exceeded at
any of the production wells. The St. Charles County treatment plant finished waters were in
complianc with the gross alpha level of 15 pCi/l as established in 40 CFR 141 and endorsed
in Departement of Energy Order 5400.5. '

The Missouri Drinking Water Standard of 5 pCi/l for combined Ra-226 and Ra-228 was
not exceeded at any of the 5t. Charles County production well locations. No water qua.hty

- standards have been established for isotopic thorium in drinking water.
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‘Nitroaromatic _Compounds. The St. Charles County production wells and the
RMW -series monitoring wells were sampled quarterly for the six nitroaromatic compounds. No
desectable concentrations were observed at any of these locations. '

Sulfate. The St, Charles County production wells-were sampled semiannually and the
RMW-series monitoring wells were sampled quarterly for sulfate. The sulfate concentrations.
in the well field remained within background ranges for 1994, except for MW-PW{3 and
MW-PWO06, which were slightly above background. This is likely- the result-of Missouri River-
" influences on the waters produced by these wells. The annual averages for the well field are
surmarized in Table 8-15. The secondary MCL for sulfate is 250 mg/l; this standard was not .
exceeded in the well field.

Metals. The St. Chartes County production wells were sampled semiznnually and the
RMW-series monitoring wells were sampled quarterly for arsenic amd barium. The annual
. averages are summarized in Table 8-15, Except for MW-1024, MW-RMW-2, MW-RMW-3,
and MW-RMW-4; which-exceed hackground for amenic, the concentrations for both-of -these
metals in the well field area were within background ranges. The elevated. arsenic. vahies are
likely the result of material conditions in the alluvial system. A source to the quarry balk wastes
cannot be determined from historical results.

8.4.4 Trend Analysis

Statistical tests for seasonal and time-dependent trends were performed on historical and -
current data from. select groundwater wells dependent upon the parameiers. Tremding was
performed onoly on total uranium, nitroaromatic, and sulfaie data. :

Trend analyses were performed at the following monitoring locations based on historical
data or knowledge of the environmental system. Total uranium trends were analyzed at locations
downgradient of bulk waste sources and in areas of possible impact south of the slough. .
Nitroaromatic compounds were analyzed for at locations downgradient of bulk waste sources. -
Sulfate trend analysis was performed at locations. duwngtadwnt of bulk waste sources and atatll -~
~ locations adjacent to the south side of the slough, dm‘: to recent.changes in levels in sulfate in
this area.
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- TABLE 8-15 Annual Averages for Sulfate (mg/l), Arsanic {ug/lt, and Barium {ug/l} in
tha St. Charles County Wall Field.

8AW-RNIWS 18.4 a4.4 . 260
MW-PWO2 - 4.8 1.38 284
MW-PWO3 779 145 286
MW-PWOS 68.0 : 0.63 290
| MW-PWOE 41.2 " 10s 432
MW-PVWOS _ 784 1.75 354
MW-PINO? 580 . - 2,80 514
MW-PIAOS 218 3.30 _ 518
MALPWOS ' 34,1 4.80 §14 . -
MVW-RAWWY 53,0 _ 1.95 426
MW-FINW 52.2 153 £7.0

The computer program TREND, developed at Pacific Northwest Laboratory, was nsed
to perform the formal groundwater trend testing. The trend method employed was the’
nonparametric Mann-Kendall test, which best accounts for the factors of rondetects and missing
data., The {rend slope estimation was performed vsing Sen’s Nonparametric Slope Bstimator-
method. Seasonality hypothesis testing was conducted using Minitab statistical softwaze i which
the Mann-Whitney U-Test method was selected for the determination of seasonality.

The ountcome of the statistical .analjrsis indicates the possible influence of seasomal
behavior on groundwater quality. Trend analysis indicates the presence of a trend and its
direction, upward or downward, and the slope is estimated in concentration units per year. A
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95% confidence interval was calculated to indicate the variability in the values about this frend
line, These values are to be interpreted as indicators and are not for the. prediction of future
concentrations, but to indicate areas that shonld be more closely monitored in the future.

Total Uraninm Statisti

Based on the above criteria, 19 of the 36 DOE monitoring locations were selected for
- . seasonality and trend analyses.. The majority of the locations are situated north of . the Bemme
Osage Slough. These monitoring wells, MW-1017, MW-1018, and MW-1023, are located south.
of the slough, across from the area of greatest total nmnium impact. Monitoring wells
MW-1034 and MW-1035 are background locations and statistical trending was performed at
these locations to determine the regional trend of total uranium in the vicinity of the quarry.
The results of the trend analyses are presented in Table 3-16.

- - Based on the results- of the trend analysis on the vranium data, the only location which .
exhibited a statistically significant-upward trend was monitoring well MW-1030 which is located
on the. quarry rim. This location has exhibited upward trends since 1993 as a result of flooded
conditions in the St. Charles County Well Field. Total vraniuin levels showed drantatic
increases during those periods when the static water level in the well was raised significantly
when the flood waters were in contact with the bluff wall of the quarry. Trend directions were
downward in several wells which had previously exhibited upward or stationary trends in 1992
and 1993. It is assumed that the overall decrease in total uranium levels is the resnit of the
decreasing, and at times reversing, gradient from the bulk wastes toward the slough. No wpward
trends were determined to be evident south of the Femme Osage Slough. Seasonality was not
indicated to be a factor for the trends in this area. '

MWitroaromati

Trending analysis has been performed since 1592 for the nitroaromatic data at the quarry.
Twelve of the 36 DOE monitoring locations were selected for trend anzlysis based on the
previously outlined criteria, The summary of the nitroaromatic trend analysis is presented in
Table 8-17. Nitrobenzene was not included in the statistical analysis due to levels consistently
betng below detection limits during sampling at the quarry.
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WELDON SPRING SITE ENVIRONMENTAL REFPORT FOR CALENDAR YEAR 1994 0518535

TABLE 8-18 Quarry Groundwater Sulfate Trend Analysis Summary for 1994

- B5% Confidancs
interval
{mgAtyr)
MW- 10002 Bedrock - quarrry fm ) [£:1] al
MW-1004 Badrock - quarry Hm b .38 -§7, 8.5
M- 1006 Bedrock - quarry fim & tal La)
MW-1008 Alluvium - narth of glotgh s la} (al
MW-1007 Alluvium - nerth of slough s ta} ta)
MWY-1008 Alluvium - north of slough 5 (a} &)
MW-1009 | Allevium - north of slough D -38 -47,-17
MW-1313 Bedroak - north of flough D -] =11, -6
WMA-1014 Alluwvlum - north of glough D -& -14, -1.8
MW-101E - Bedreak - north af sloygh o -1 30, 40
W-101 & | AHuwium - nerth of slough D -44 -63.-17 L
MW7 | Abiuvium - south of. sleugh D -1 -3.4, -0.2 |
MW 1018 Aluvum - south of slough 5 (at fa}
MA-1013 Aluvium - scuth of alough 5 {a} (a}
hﬂﬁi—iﬂzﬂ AHuvium - sauth of sloggh 5 {a) . ta}
M- 1021 Alluvium - eouth of sleugh | 8 {a} {al
ML T022 Alluviumn - geuth of slough s {al {a}
WAL 023 Aluviurm - gouth of slewgh s {m (e}
MW 1027 Badrock - nurt.h of alough B - -10 18, -1.4
MW 1028 Badrock - guarry om - B . -8 21, -4
MW 030 Bedrock - guarry rim s {al {a)
MWW-1031 Badrock - notth of slough 5 {m) {a)
M- 1032 Bedrack - nerth of slough 5 (&) {m)
MW-1033 Badrook - south of slough D -2.2 -6, 0.2 1
MW-1034 Bedrock - hank_wﬁund 5 fal {u) 1
MV 1 035 Adlrvitirn - backgraurd 5 fal {a]
MW-RAA Alluvium - eouth of atough 5 al {a}
MR Alluvium - south of slou;.ph ] . [ ) LT H
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WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1994

TABLE 8-18 Quarry Groundwater Sulfate Trend Analysis Summary for 1994

{Continued}
E Wall ID " Area . Trand élupa 95% Confidancs
Imgfivr] [rtsryal
‘ irngfiyr)

Alluvium - south of dough

Alluvlum - south of dﬂugh

D Downward
g Stationary
2l Trond direction staticrnary, thecafors no slopa to data.

Based on the results of the trending analysis, upward {rends are present in the bedrock
of the quarry rim at these locations (MW-1002 and MW-1003). As with total uranium,
nitroaromatic trend directions were downward in most wells which have exhibited upward or
stationary trends in 1992 and 1993. The reason for these decreases is assumed to be the result

- of the remeval-of a large portion:of-the:nitroaromatic contaminated bulk wastes-and.the.changes-
in gradient as the result of dewatering of the bulk wastes, No locations south of the slough were
statistically trended due to historical data indicating no detectable concentrations of nitroaromatic
compounds in this area. Seasonalify was not indicated to be a factor for the trends in this area.

S!E S g ]! lln

. Sulfate data was selected for trending analysis in 1994 due to the coexistence of sulfate
with total uranium in the groundwater at the quarry. Typically, sulfate has béen used as a
predmrnftmalummumpmatthequarrybecause it is chentically conserved.and at times
precedes total uranium to an area. Twenty-six of the 36 DOE monitoring wells and the four
St. Charles County monitoring wells {RMW-series) were selected for statistical analysis. The
surnmary of the sulfate trend analysis is presented in Table 8-18. -

Based on the results of the trending analysis, the sulfate levels at the quarry have shown
stationary or dowaward trends. Downward trends were exhibited in the areas on the periphery
of the total uranium plume. Those wells which are located in the central portion of the plume
had stationary suifate levels. The direction of the sulfate trend was not dependent upon the total

DOE/OR/21546-512, Rev, 0 A F1:!
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wranium level or the direction of the total uranium trend at that location. The locations south
of the slough and background indicated stationary sulfate levels.

8.4.5 Geochemical Characterization

- A select group of groundwater monitoring wells was selected for geochemical
.characterization. Wells were selected to provide a broad representation of the different geclogic
media present at the quarry,- which include bedrock (MW-1002, MW-I005, MW-1013;
MW-1028, MW-1031, MW-1032, MW-1033, and MW-1034), alluviem (MW-1014, MW-1018, -
MW-1019, MW-1021, MW-1022, MW-1038, and MW-1039), and Missouri River alluviam
(MW-RMW1, MW-RMW2, MW-PW02, and MW-PW(9). The geochemical characterization -
includes an extensive list of anions, -cé.ﬁans, and metals that are not routinely monitored by the
WSSRAP. The analyses are conducted as part of a two-year characterization of groundwater =
to evaluate groundwater quality, comtaminant migration, and remediiation altermatives. A
ssmmary of the analyses of the data and conclusions drawn from this multi-year mvest:ganon
will be provided in the next site environmental report.

8.5 Waste Treatment Facilities

8.5.1 Monitoring Program

Groundwater monitoring wells bave been placed around three wagte management units;
the quarry and site water treatment plant equalization basins, and the temporary storage area (see
Figures 8-2 and 8-4). These wells were installed to detect monitoring parameters in the
uppermost water units beneath thess storage facilities in order to comply with the requirements
of 40 CFR 264, Subpart F, and 10 CSR 264, Subpart F. The monitoring parameters derived
from previous evaluations performed and documented in the Ewngineering Evaluation/Cost
Analysis for the Proposed Managemers of Contaminated Water in the Weldon Spring Quarry
(Ref. 40) and the Baseline Risk Evaluation for Exposure to Bulk Wastes at the Weldon S’pﬁﬂg
Quarry, Weldon Spring, Missoyri (Ref. 41).

The detection monitoring program consists of quarterly mun:tormg for the fullowmg
parameters:

DOE/OR/21648-512, Rev. O 159
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¢ Tatal uraniam.

* Anjons (nitrate, sulfate, chloride, and fluotide).

s  Metals (arsenic, barivm, cadmium, chromiom, lead, mercuty, selenmm, and sibver),
¢ Nitroaromatic compoumds, '

Annual monitoring is performed for the following parameters:

L

Radiochemical pavameters (Ra-226, Ra-228, Th-230, Th-232, U-234, and U-238).
Polychlorinated biphynels (PCBs).

Polynuclear aromatic hydrocarbons (PAH). '
Pesticides (endrin, lindane, methoxychlor, toxaphene, 2,4-D, and 2,4,3-TP Silvex).

Concentrations at the monitoring- wells were compared with baseline for each well. If
there was statistically significant evidence of contamination (concentration exceeds baseline by
three standard deviations), a program of increased monitoring and/or an evaluation of the liners.
of the basing or storage area was initiated,

83.5.2 Site Water Treatment Plant and Temporary Storage Area Monitoring Results

Collection of baseline data for the wells surrounding the equalization basin for the site
water treatment plant and the temporary storage area was completed in December of 1994, The
baseline dataset for each moniforing well consists of 2 minimum of eight samples collected on
a quarterly basis, A statistical summary of these baseline data can be found in Table 8-19,

' Beginning in 1995, and vntil closure of these facilities, monitoring data will be compared with

the baseline data to identify significant changes in groundwater guality, which may be
attributable to operation of these facilities.

Contaminant levels in these wells. were below water quality standards for all parameters

‘except mercary (MW-2037 and MW-2038), nitrate {(MW-2037 - MW-2041), and selenfum "

(MW-2041). Nitrate was above background in all wells, sulfate was above background in three
wells (MW-2037, MW-2038, and MW-2041), and uranivm was above backpround in one well
(MW-2041). Nitroaromatics were detected at low levels in four wells (MW-2037, MW-20338,
MW-2041, and MW-2043),

DOE/OR/21648-612, Rev. O _ 164
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Contaminant levels remained relatively steady at most locations during the bascline
monitoring period. However, for a few parameters, there were significant decreases during this
2-year period. Nitrate levels decreased at all five locations that exceeded the water quality -,
criterion of 10 mg/l, and selenium and sulfate decreased at MW-2041. The cause of these
decreases is not known, but they may be related to changes in groundwater flow resulting from
locat reduction in surface recharge to the gronndwater beneath these facikitics.

853 Quarry Water Treatment Plant Monitoring Results

Monitoring wells MW-1035 through MW-1039 were instatled in 1991 to monitor the
shallow groundwater in the vicinity of the quarry water treatment plant. In 1993, two new
monitoring wells, MW-1040 and MW-1041, were installed closer to the equalization basin to
better monitor the waste storage unit. No baseline data were available in 1994 for comparisoa.
Data from MW-1036 and MW-1037 were used as 4 comparison until sufficient data was
available for comparison.. Data from 1994 will be vsed as baseline since it was determined the
groundwater beneath the basin. was. not impacted by -waters stored in.the equalization bagin,
Baseline metals, chloride and fluoride data were based on 1993 and 1994 data. Monitoring wells

MW-1038 and MW-1039 were deléted from this monitoring program because they were located . -

cross gradient from the equalization basin at a distance too far to adequately menitor the bagin
and are possibly downgradient of contaminant sonrces in the guarry.

The concentrations at each well were compared to baseline for each parameter at each
well. Baseline for each well is summarized in Table 8-20 and the summary of detection
monttoring results is given in Table 8-21.

The results of the comparison of the monitoring data to baseline indicated that wells -
MW-1036 and MW-1037 exceeded background for total uranium during 1994, Monitoring wells
- MW-1036 exhibited a level of 19.4 pCi/l for the second quarter and MW-1037 indicated a level
of 6.30 pCi/l for the third quarier. Subsequent data for each well returmed to within baseline
for both locations. Periodic sampling of MW-1036, MW-1040, and MW-1041 have been
performed to monitor any possible changes in the total uranium levels beneath the equalization -
basins, Results obtained using an on-site KPA indicates that levels in MW-1036 fluctuate, but -
no reason has been determined for these values. Total uranium levels for MW-1040 and
MW-1041 remain within baseline for these sampling events,
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TABLE 8-20 Baseline for the Datection Monitorlng System at the Weldon Spring
Quarry Water Treatment Plant

Uranium, total {pCHly )
U-234 (pGillt : 12.4 ta} 4,95 2.0 5.98
\-238 pCid) 13.2 {2} 3.28 © 603 3.11
Ra-226 (pCif) 1.32 0.25 . 0.72 172 2.11
Ra-228 {pCim _ 0.81 1,00 188 1.01 053
Th-220 (pCi} 1.23 i.94 0.48 0.74 1.48
Th-232 ipCi/lh .36 0.34 0.40 . 0.8 0.20
Chleride {mgi} 5.82 102 TR 10.8 3.4
Fluorkda irmghl fa) ta) is} ' 0.14 o.21
Nitrata (mafli 0.37 - 0.32 082 0.22 0.22
Sulfate img/i _ 70.0 820 55.5 109 44,3 )
Arganle gl 56.09 4.71 | B.50 T.08 708
Bariurn (g1} 3165 351 752 [ aeo B87 -
Cadraium gl 318 a.s1 344 4.44 in
Chramium g} 4.81 7.57 7.57 8.30 6.30
Laad {ug/) 1.68 208 2.08 2.15 2.06
tercury (i) 0.18 0.20 0.17 LRT PRT
Selenium {ugd) 7,81 a.83 5,08 7.24 7.24
“ Sllvar (pehl 4.39 418 | 478 707 7.07
{a) Mo data available for deterrmination of blﬂiﬂli!'lﬂ, .

Mate: 1 pCifl = 0.037 BgA.

DOEORSY | 548 512, Kev_ O ' 164




WELDON SPRING SITE ENVIRONMENTAL REFOHRT FOR CALENDAR YEAR 1994 0B1G25

TABLE 8-21 1994 Summary of the Detection Mnnitonng Data for the Weldon Spring
Quarry Water Treatment Plant

WJ
: 2.40

Urshlurn, total | sverage 0.28 . 6.6 4.57
: pCin ) -
: s fimin 0.33/0.13 19.4/4.7 3.3!0.3 8.8M4.7 B.6/3.3
234 average Z.88 o dats 1.99 3.38 .31
PG
max/min 4.9/0.5 no date {a} 5.4/1.2 34152
L2388 average 2.75 no dats 1.24 3.85 2.93 _
IpCifA} - - !
meximin |  E5.2/.3 no data ta} T 42131 3.1128 - F
Ra-226 avarage 0.92 < 0.20 ' {0.10} 0,78 093 - J
IpCif} .
il max/rin la} {a} (a} (s} {al |
- - 1
Ha-228 avarage < 077 {0.100 " (0,80} 10,360 0.60)
IpCif}
. max/min (al In} (e} (a} {a}
Th-220 averags 087 | 160 {0.20) < 0,87 038
pCid) i :
mamith {a) {a} {a] (s} {a
Th-232 avaragae .08} . < 0,40 <048 | < 0E4 < 0.5
{pCHM
maxfrin {m) {w) . {ad ja] ()
Chloride average 4,14 82.0 4,55 B8.13 2.48
g}
maxfmin Of2e | 886720 74i20 8.1/4.7 E0M1.4a
Flugride mr'ugn na data no daa no dats 0,14 0.21
impl
rmax/min tio data no data no data la) la}
Nitrate AVBTALA < 030 < 0.10 = 0,10 i < 2.10 . =010
Imgfi
Prasc/indn <DL - < DL 6,18/0.03 < DL <Dl
Sulfats LT 378 83.8 . 177 80.1 44.1
tmgdi "
meEimin el M ¥ ) 160/54.0 510/23.0 91.0/88.0 48 00420
Areanic avarage 1.53 3.03 6,20 < 2E0 < 250
{wgh iy
mexmin 2.11.0 4.2 .0 . T4/3.6 < DL < DL
Banium AVATE{]N 247 282 ang 242 380
i} 5 -
P e 2587226 3017268 | OEREf1GZ 261218 455297
Cadmium avarage < 2.0 . < F.0 < 2.0 2.40 < 2.0
(LY . _
mafmin < 0L 2314 Ca DL AN < DL

DOE/OR/21548-512, Rev. 0 S 165




WELDOMN SPRING SITE ENVIRONMENTAL REPORT FOH CALENDAR YEAR 1224 OB1635

| TABLE 8.27 1994 Summary of tha Detectioh Monitoring Data for the Waldon Sprmg
Quarry Water Trgatmant Plant {Continued)

Faramater
Chramlum avarags < 2.0 < 26 <25 < 3.0 « A0
Al
i /min = DL < M = DL = DL < DL
Load avarage < 2.0 < 1.0 < 1.0 < 1.0 = 1.0
{aM
maxtmin < DL < DL < DL < Dl < DL
Rarcuny Avarage < 0,18 < O0.E0 < 0,10 < 0,10 < 010
oM
maxfrrin 3,13/0.05 C.13/0.06 GAZ20.06 = OL < DL
Eslonium average < 30 < 2.0 2,10 < 2B < 2.5
gl -
BTN 3.8/0.8 2.41.0 3.71.0 < DL < DL
Slhvar S/Erage < 20 < 20 < 2.0 <= .0 =30
{wgf} 'R
maximin | < DL < DL = DL < DL < DL ﬂ
- .
&} Lueatlon aampled onoe during 1994 therafird me masdmam or rminium reported.

Kotat 1 pCIN1 = 0.037 Bgf.

An investigation of possible sources for these excursions was initiated after review of the
second quarter data. Review of the data from the equalization hasin infiltration trench indicated
that during May, the total uranium activity of the water in the trench rose from the prior levels
of approximately 10 pCifl or less to 17,900 pCifl. The cause of the increased activity was due
to siphoning from the equalization basin into the trench via the interceptor trench discharge line.
By the end of June, the toial uranium activity in the trench water had decreased to 20 pCi/l, It.
is possible that waters may have migrated from this trench into the groundwater beneath the
basin. Data from upgradient bedrock monitoring well MW-1027 was reviewed to determine if
an upgradient source to the wells existed, A comparison of the total uranium data for MW-1027
and MW-1036 since 1991 did not exhibit any similar trends in total uranium activity.

Monitoring wells MW-1036 and MW-1037 had levels which exceeded baseline for sulfate
during 1994. Moniforing well MW-1036 had a level of 160 mg/l for sulfate in the second
quarter and MW-1037 bad levels of 126 mg/l and 510 mg/1 for the first and second quarters,
respectively. These levels are likely attributed to the flooding of the Femme Osage Creek area
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during the spring of 1994, Similar levels were observed in these wells during the floods which
occurred in 1993. Subsequent sulfate values have réturned to within baseline for both wells.

The remainder of the moritoring parameters remained within baseline for each well. No
detectable concentrations of nitroaromatic compounds, PCBs, PAH, or pesticides were reported
for 1994, ' '

8.6 Well Abandonment

In 1994, six piezometers, two groundwater monitoring wells, and two lysimeter groups

-were abandoned at the chemical plant. None of these structures were part of the active

envirommental monitoring program. Table 8-22. summatizes the monitoring structores and the
reason for their abandonment.

All abandonment -activities were conducted in accordance with procedure ES&H 4.4.4,
Subsurface Monitoring Device Plugging and Abandonment. This procedure requires over-
drilling of the well casing and constriction material (grout, bentonite seal, and filter pack) and
placing grout through the use of a tramie pipe to the ground surface. This process maintains the
integrity of the associated aquifer by eliminating any conduit from the ground surface.

TABLE 8-22 Waldon Spring Chemical Plant Wells Abandoned during 1994

Aeason for Abandonment

BE ' Construction of Raeffinate Pit Piping

B Cenetruction of C55 Filot Plant
B-18 Construction of Raffinata Pit Piping
B-21 Construation of Reffinate Fit #4 Tos Berm
B2z Conetruation of Rafflnate Pit #3 Tos Bamn
Unknawn Conetruction of 055 Pilot Plant
'm‘:mm Conetruction of Raffinate Pit Plping
M-I & Conetruotlon of Raffinate Fit #3 Tows Bearm
Ly-3&04 Construation of Rafflnate Pit #3 Tos Barm
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] | , ' ’
TABLE 8-22 Weldon Spring Chemical Plant Wells Abandoned during 1994 {Continued)

__ssson fr Abandorvran

[ LY-1605 Construction of Flnfﬁnﬂto.ﬁt #3 Toe Berm’
LY-3608 Construction of Aaffinate Fit. #3 Toe Borm
LY-3607 Construction of Rafﬁ.nata Fit #3 Too Borm .
Ly-as04a Construction of Raffinate Fit Piping S
L¥-3609 Construation of Ftafﬂt;nta Pit Piging
T Lyasio Construgtion of Raffingts Pit Piping

8.7 Highlights

* Contaminant levels géuamlly remained within . hist&ric ranges at all chemical plant -

locations. A new uranium high was measured at one off-site location, but subsequent -

uranium measurements were within historic range.

*  Monitoring resnlis for groundwate; and springs were generally within bﬁckgmund

rtanges. Although some new highs and lows were recorded, they generally did not

represent mgmﬁc:ant changes

* Examination of the ralaﬁﬂnship between alkalinity and contaminant levels'mggésts.
that contaminant levels are typically higher when the groundwater mmpnnent_
dominates flow ai Burgermeister Spring. '

"« Flooding of the St. Charles County well field by the Missouri River innadated all
groundwater monitoring locations in this area; nine of these wells were not sampled
during the second quarter of 1954, Later sampling indicated that the St. Charles
County production wells were not impacted by contaminants migrating from the bulk
wastes in the quarry during the flooding. :

-+ Environmental monitoring indicates that the greatest amount of mclmche.nncal and
nitroaromatic contamination is still present in the bedrock of the guarry rim and the.
alluvial materials and bedrock north of the Femme Osage Stough. '
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Total uraninm concentrations remain within background ranges, and no detectable

concentrations of nitrearomatic compound were identified south of the slough or in

any of the St. Charles County production wells,

Data for 1994 indicate that_bulk waste removal activities havé caused some impact
on the groundwater north of the siough. This impact is isolated and likely linked to
fracture flow from the quarry. .

Trending analyses' for total wranivm and nitroaromatic data from the quarey area
indicate downward trends overall at many locations that have exhibited stationary or

upward trends in the recent past. Decreases, and at times reversal, of the -
groundwater flow gradient from the quarry are likely the results of dewatering

activities associated with bulk wasie removal,

Two wells monitoring the quarty water treatment plant equalization basin showed -
total urandum activity greater than baseline. Subsequent monitoring has indicated that.

these are not continuing events and more frequent monitoring has been instituted to
monitor the situation, '
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9 BIEIA}GIC&L MONITORING PROGRAM
9.1 Program Description

The biological monitoring program complies with the regalatory requirements included
in the U.S. Department of Energy (DOE) Onders, the National Environmental Policy Act
(NEPA), - the Comprehensive Environmental Respowse, Compensation and Liabiliry Act
(CERCLA), and other appropriaic Federal and State regulations, Many of the sampling
activities directed by DOE Orders 5400.1 and 5400.5 such as preopemtional monitoring, effluent
‘monitoring, and environmental surveillance are used to support the NEPA and CERCLA
biological menitoring. program and ma}' include the collection and amalysis of water, sml
foodstuffs, and bicta. '

Activities for the biological monitoring program are selected from the results of pathway -

analysis. Exposure pathways identified for human and ecological receptors are identified in
Section 2.1 of the Environmental Monitoring Plan (Ref. 42). Complete pathways are those that
show a link between one or more contaminant sources, through one or more environraentat
transport processes, to a human or ecological exposure point. These exposure pathways are used
to direct biological sampling activities anddetea‘tmnethetypenfdamﬂmtnﬂedsmbegmhered

documented, and presented.

Results of biological monitm‘ihg also provide data for the human ingestion pathways and
dose calculations to native aquatic organisms. The remaining pathways are monitored to support
biological risk assessment studies and compliance with environmental surveillance requirements.

9.2  Applicable Standards

DOE Orders and U.S. Environmental Protection Agency (BPA) regulations provide the
standards of compliance for the biological monitoring program. A surveillance level has been
determined based upon DOE guidelines for established annual effective dose equivalents for
humans consuming terrestrial foodstuffs.

DOE Order 5400.5 also addresses the protection of native aquatic organisms from the
potential bicaccumulation of radionuclides. The Order states that the dose absorbed by such
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orgamisms shall not exceed 1 rad per day from exposure to the radicactive material in liquid
wastes discharged to natural waterways.

The biological monitoring program provides suppo:tmg data on the puésih_le ingestion of

‘biota by humans for the dose estimates in Section 4, . These calculations were based on the

guideline that members of the public should not be exposed to radiation sources as a
consequence of all routine DOE activities in any one year that could cause an annual effective.
dose equivalent greatér than 100 mrem (1 mSv).

The EPA has established Federal ambient water quality criteria for various: pollutants,
including a number of metal and nitroaromatic contaminants found at the Weldon Spring: site.

‘The EPA, criteria are used in developing surveillance levels for fish and also serve as &glride -

in the surveillance of bénthic invertebrates, waterfowl, and zoopiankton.
9.3  Monitoring Results

The biological monitoring program was divided into two study units: aquatic amd.

terrestrial. Studies were conducted as detailed in the Emironmental Monitoring Plan (Ref, 42) .

with any deviations discussed below in the appropriate sections. General study locations are
identified on Figure 1-4. '

9.3.1 Aquatic Monitoring

Biota are primarily exposed to radionuclides and other contaminants of concern at the
Weldon Spring site by aquatic pathways. Contaminated surface water bodies and surface water
runoff from the site to off-site lakes and streams provide the main route of exposure to biota.
Studies have been conducted to determine the effects of contaminants on biota at on-site-and off-

- site properties, The comtaminants of .concem for-off-gite surface water and sediments are

uranium, arsenic, lead, and mercury, Biouptake studies conducted on fish were based on human
consnmiption of game species.

9.3.1.1 Fish. In 1994, the Weldon Spring Site Remedial Action Project
(WSSRAP) and the Missouri Department of Conservation (MDC), sampled fish from off-site
properties, including Lakes 34, 35, and 36 at the Busch Memorial Conservation Area, and the

ROE/OR/1548-512, Rev, O 71




WELDOM SPRING SITE ENVIRONMENTAL REPCRT FOR ChLENﬁAR YEAR 1954 OR1B2E

Femme Osage Slough within the Weldon Spring Conservation Area. Surface water sampling

in previous years has revealed elevated levels of uranium in these water bodies. - Lake 33 at the

Busch Memorial Conservation Area, which has been shown to have no hydraulic connection {0
- the site, was used as a background sampling location.

Samples consisted primarily of game species such-as-largemouth bass, crappie, sandish,
and catfish. Samples were prepared as fillets, and were analyzed for total uranium, arsenic,
lead, and mercury. Average uranivm and metals concentrations are presented in Table 9-1..
Data below the analytical detection limit were used in calculations as half of the detection limit
according to BPA guidance (Ref. 43) nnless uncensored data were available. Subsequent to the
1994 metals analysis in fish tissues, it has been determined that elevated levels of arsemic, . -
mercury, and lead in the Busch lakes are not attributable to former Weldon Spring Chemical -
Plant operations. No further sampling will be conducted to.determine metals concentrations in-
fish or surface waters at the Busch Conservation Area (Ref. 50).

Uranium concentrations in edible portions of fish sampled from study locations in 1994
ranged from 0.0005 pCifg (1.85 x 1 By/g) to 0,05 pCi/g (0.002 Bg/g). The highest nranium
concentration was 0.1520 pCi/g (0.006 Bq/g) found in whole sunfish from Lake 35 at the Busch.
Memorial Conservation Area. Backpround levels ranged from undetectable to 00029 pCi/g (1.1
x 10 By/g). Total uranium concentrations in fish sampled in 1994 were within historic ranges
and showed no increase in uraninm accumulation in fish tissues.

9.3.1.2 Benthic Invertebrates and Zooplankton. Benthic invertebrates and
zooplankton are routinely used as indicators of water quality and ecological stability in lakes and
streams. Department of Energy Onder 5400.1 specifies monitoring of benthics and organisms
in the water column.

The 1994 Aquatic Surveillance Monitoring project (ASM) included surface water. and
sediment sampling as well as sampling of benthic imveriebrates and zoopilankton, Sample
locations for the ASM project include Busch Lakes 33, 34, 35, and 36, Femme Osage Slough,
and local streams and springs. Surface water from these locations was analyzed for total
uranium, phosphorus, alkalinity, total suspended solids, chlorophyll A, and barium as well as
for various water quality measurements such as temperatyre, pH, amd dissclved oxygen,
Sediment samples were analyzed for total uraniom, arsenic, barium, chromivm, cadmium, lead,
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- TABLE 9-1 Average 1994 Uranium and Metal Concentrations in Fish

Tatal Uraniurn L Marsyry
Lowation {pCirg} waig} zafal
Laks 33 fhmckground) | Sunfish Wil " p.0020 0.03 0.07 <0.02 -
Baes Flllote ' 10.000088) - 0.09 013 }. o008
Catfieh Fillote <0.0003 0032 0.68 <0.02
_Crappis Whole ] Q.0028 ..: ) 2.10 . Q.84 -:U.ICI'Z
Lake 34 Sunfivh Cakes | 0.0173 <10 10.09) 0.0
Bage Filete 0.0007 <10 .18 (0.5
Catfish Fillets 0.00173 . <1p [0.21) 0.62)
Lake 35 Sunfish Cakes 0.0562 . 0.08 0.12 0.08°
Sunfieh Whote . 0.1620 0z | 009 .04
Catfigh Fillots 4 0.0017 - <0.02 0.29 0.04
Rasa Allats " D.000S 0.03 0.12 .11
Crappie Cakes 0.0096 <002 0.26 0.07 ﬂ
Crappis Whole 0.0289 <0.02 0.28 0.06
Lake 38 Sunfish Fillets " 0.0185 0.02 - <002 0.08
Rags Fillote . 000266 <002 <002 013 -
Catfish Fillats 0.00728 <002 <0.02 0.02 ,
Crappis Fillets 0.004086 €0.02 0.04 0.12 i
Ferrsna Oeage Slough | Sunflah Whola 0.0087 0.08 0.08 N2 '
Sunfivh Cakes 0.0057 <0.02 0.26 NS [
Carp Fillate 00026 = 0.02 0.33 1] !
‘ .

Nota: 1 pSilp = 0037 pClig.
NS Not Samplod )
i} Dnta rapartad vware balow the detection lnit.
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TABLE 9-2 Average 1294 Uranlum Coﬁcanu‘aﬁuns. {pCi/g) in Benthic 1'nvar.t§bratas

Location

Benthio Family

Liranium Cencantration

Mota 1: 1 pGifg = G037 pCifg. :
Hote 21 "Other™ are samples not rapresentad h!,.rat Iunt 75% of any one family.

Gmmaridﬂ

Two data polit are being validetad.

Laka 2% (Background} Chironomide .88
Othet 71.8"
teke 33 (Background} Other §.36
Loka 34 Crorbicula "S08
Other 3.82 1
| Loke 38 Chirohormide 15.8 1
Other 5.28 1
Lako 38 Chironemide 4.7r 1
Hexamas 17.0 1
Farnime Caage Slough Oligochastes 2.1 2
Little Farmme Qeage Crask Other 0.575 1
Dardenna Gru.ak Phyeadas 5.47 1
Other 12.21 2
Burgermsister Spring Cher 189,1" 2
SE Drafnage Other 7.63 3
Background Spnnq 2
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TABLE 2-3 Average 1994 Surface -Water Concentrations

Alkalinity Barium ‘Chiorophyila |  Phoaphiors Tss “uranium | -

imgf) () . rngdi 1. {mgfl} - {mg {pCim
e
Lake Z& B7.EQ 31.20 0.002 | 0.03 4.24 0.36
Lake 33 78.08 87.53 . 003 0.07 15.80 0.85
Laka 24 104.67 TA.ES a0 0.04 B.37 11,58
Ii

Laks 35 0,44 49.25 [+Ral (1] 8.22 -8.33
Lake 3% ES.B4 83.68 .o N 54T : 8.864 ag.10
Burgermeister 188,00 117.43 - 00002 0,02 14.82 53.598
Sprng
Dardenna 131.38 289.7% 0.01 o.13 16.08 3.03
Craak
Famme 148,61 164.01 0.0z 6,13 47.24 13.48
Caaga Slaugh .
Livde Femme 233.32 16235 ©.003 0.13 97.00 6.67
Ceage Creak . . :
Southeast 187.2% L M C.0 0.39 a2.a3 BE.BT .
Drainege :
Background 144.97 91,20 0.0 0.08 37.83 0.36
Spring

Mote 1: 1 pCil = 0.037 8qA.
785 Total Suepended Sedirmants
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TABLE 9-4 Average 1994 Sedimant Concentrations

Locatian Areenic | Barium Chromium Urandure E
iy i Mg #afo | #afg | melo | pCiMgT
Laks 28 580 143..53 0,52 25.87 18,51 G | 43 0.84 [ 44.55 2.4
Luks 33 2.7 136.14 0.38 18,84 ?EJQ A0 0.8 0.67 | 40.78 .1 T3
Laks 34 E.2E 182.03 1.58 1210 18,33 0.2 115 | 0.66 | 43.83| 9.62
Laks 35 614 | 20200 1.44 | 2403 2483 | 0.0 1.16. | 043 | 7097 | a0.85-
Lake .38 ) 575 | 140.35 1.58 17.64 2226 | 0.8 0,80 248 | 8286 BA3E .
Burgemmeister 4,83 87.72 0,565 18,33 18.73 C.0B 0.42 0,62 | 4238 2718
Spring .
Derdenns .99 75.31 018 £.26 8.18 | o.04 0.4 0.66 | 21.81 222
Craak ’
Little Famme 490 | 76.60 0.79 8.70 9.40 | nos | o80 f 140 |22.68% 1.37
Oeape Craak :
Famms Cgage 12.28 259;?0 1.9¢ 23.22 1'?.9§ 0.10 5.EB 055 | 83,74 | Z.8%
Slough .
Southoaot 3.37 13Z.66 c.B4 14.55 19,48 Q.07 .48 082 | €203 12.03 .
Drsitvags
Background 12.88 88.97 l 0.24 11.93 24.E8 .08 0.32 0.66 | 22.86 0,95
Spring : ) .
M

Mote 1: 1 pCilg = 0.027 Bgfg.

mercury, selemium, silver, and zinc. Benthic invertebrate biomass samples were analyzed for
total nranivm. Average uranium concentrations in benthic invertebrates are shown in Table 9-2.
Two data points (one from Lake 26 and one from Burgesmeister Spring) are currently being
validated. Thege data were over 10 times higher than any previous data from the satne
locations. Average results of surface water and sediment samples are shown in Tables 9-3 and
9-4, respectively. A final report to be issued in May 1995 will include additional data as well
as a more detailed analysis of the resalts of the ASM project.

2.3.1.3 Missouri River Vegetation. Aquatic and terrestrial vegetation along the
Missouri River was to be sampled for total uranjum concentration. This monitoring is mquiréd
under an agreement with the Missouri Department of Namral Resources. to conduct
preoperational and operational monitoring near the quarry water treatment plant discharge
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structure. To date, vegetation has not re-established itself almlg this area of the river bank since
the floods of 1993 and 1994 extingnished growth of. musﬂng vegetation, Therefore, no river
vegetation was sampled.

9.3.2 Terrestrial Monitoring

The 1994 Environmental Monitoring Plan (Ref. 42) states that samples of agricultwral
products from the St. Charles Connty well field wonld be analyzed for Ra-226, Ra-228, and
isotopic thorium. Because of the flooded condition of the welfield in late 1993 and again in
garly 1994, no crops were planted for the 1994 growing season, Therefore, no crop samples
were taken during 1994, :

9.4 Highlights
* Uranivm concentrations ranged from 0,0005 pCifg (1.85 x 10°° Ba/g) to 0.05 pCi/g

(0.002 Bq/g) in edible portions of fish sampled in 1994. These results remained -
within historical limits.
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10 ENVIRONMENTAL QUALITY ASSURANCE PROGRAM INFORMATION
16.1 Program Overview

Tﬁe environmental quality assurance program includes management of the gquality

© assurance/quality control programs, plans, and procedures goveming environmental monitoring. -

activities at the Weldon Spring Site Remedial Action Project (WSSRAP) and at the subeontracted

- off-site laboratories. This section discusses the environmental monitoring standards at the *

WSSRAP and the goals for these programs, plans, and procedures.

The environmental quality mmm program provides the WSSRAP with reliable,

accurate, and precise monitoring data, The program furnishes guidance and directives to detect
and prevent quality problems from the time a sample is collected until the associated data are
evaluated and utilized, Key elements in achieving the goals of this program are compliance with
the quality assurance program amd emvirommental quality assurance program procedures,
petsonnel training, compliance audits, use-of quality control samples, complete documentation
of field activities and laboratory analyses; and teview of data documentation for precision,
acturacy, and completeness. :

10,1.1  Quality Assurance Program

The Project Managemermt Comtractor Ouality Assurance Program (QAP) (Ref. 22)

establishes the quality assurance program for activities performed by the Project Management
Contractor (PMC). The QAP requires compliance with the criteria of DOE Order 5700.6C.

-10.1.2  Environmental Quality Assurance Project Plan

Environmental compliance issues applicable to the WSSRAP are addressed in the
WSSRAP Emvironmental Quality Assurance Project Plan (EQAFIP) (Ref. 44) which outlines
the specific U.S. Environmental Protection Agency/Quality Assurance Management Staff
(FPA/QAMS) Quality Assurance requirements for characterization and routine monitoring at the
WSSRAP. The EQAPJP does not supersede the QAP, but mther expands on the specific
requirements of environmental monitoring and characterization activities.
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The primary purpose of this document is to provide a complete and accurate framework
of information for assessing the amount and extent of hazardous constiuents present at the site.
The BQAPP is also supported by standard operating procedures (SOPs), the Environmeniai
Safety and Health Flan (Ref. 45), the Envirommental Monitoring Plan (EMP) (Ref. 42}, and
sampling plans written for specific environmental tasks.

10.1.3 Environmental Data Administration Plan

The- Environmerntal Data Administration Plan {(EDAP) (Ref. 51) summarizes SOPs and
data quality requirernents for collecting and analyzing envirommental data. ‘The EDAP describes
administrative procedures for managing envirommental data and govems sampling plan
preparation, data verification and validation, database administration, and data archiving,
Guidance on developing data quality objectives for specific investigations is alsu detailed. The
EDAP details the specific requirements of the EQAPP.

1014 . Eavirommental Monitoring : and Quality Assurance..Standard Operating
Procedures

SOPs have been developed for routine activities at the WSSRAP. Environmental
monitoring SOPs are generally administered by the Environmental Safety and Health (ES&H)
Department, and Quality Assurance SOPs are administered by the Project Quality Department,
These two departments are responsible for most SOPs used to administer the environmental
quality assurance program described in this section, Controlled copies of SOPs ammasmtamed
in accordance with the document control requirements of the Project Management Contractor
Quality Assurance Program (QAP) (Ref. 22), All SOPs are reviewed at least annually and
reviged as appropriate. ' '

10.1.5 Use and Presentation of Data

Analytical data are received from subcontracted analytical laboratories. Uncensored data
have been used in all reporting and calenlations for this site environmental report where
available. Uncensored data are those data that do not represent a ND (nondetact) and instead
report an actual value. Thege types of data are designated by parentheses around the data value,
for example "(1.17)". If wacensored data were not available, nondetect data were used in
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- calculations of averages at a value of one-half the detection limit (DL/2). The EPA recomniends
~ the use of the DL/2 value for statistical manipulation of data when the percentage of nondetects
 in the data set is small and uncensored data are not available (Ref. 46). In addition, all averages
and summary calculations include the ratio of nondetect data to the {otal number of samples
(e.g., 1:4) as required under the comrective action plan.

10.1.6  Aadits

The environmental programs are audited by the Project. Quality Department. Audits
include self assessments, surveillances, and formal audits, They evaluate compliance with
environmental programs and generaie andit reports to track deficiencies and corrective actions.
The WSSRAP is also audited routinely by external organizations including DOE Headquariers
and the DOE Oak Ridge Operations Office. The external audits assess compliance with
applicable regulations, DOE Orders, and site plans . and procedures. All audit reports,
deficiencies, and corrective actions are tracked using the Site Wide Audit Tracking System
(SWATS). : :

10.1.7  Subcontracted Off-Site .I.aborainrlm Programs

Subcontracted off-site laboratories that performed analyses used in the preparation of this -
report use Contract Laboratory Program (CLP) methodologies when applicable. For certain
analyses (such as radiochemical and wet chemistry) the laboratories are nsing EPA 600 {drinking
water), EPA 900 (radiochemical analysis of drinking watet), or methods that are reviewed and
approved by the Project Management Contractor (FMC) prior to analysis of each sample. Each
of the subcontracted off-site laboratories has submitted a site-specific Quality Assurance Project
Plan (QAFRJP) to the WSSRAP and controlled copies of their standard operating procedures.
The QAPjPs and SOPs are reviewed and approved by the PMC before any samples are shipped
to the laboratory. Changes to the standard analytical protocols or methodology are documented
in the controlled SOPs. All of the laboratories currently being used by the WSSRAP have liad
a preliminary assessment of their facilities to make sure that they have the capability to perform
work according to the specifications of their contracts. Quality assurance audits are performed
annually to inspect the laboratory facilities and operations, to ensure-that the laboratories are
performing analyses as specified in their contmaets, and to check that WSSRAP data -
documentation and records are being properly maintained. '
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10.2  Applicable Standards

Applicable standards for environmental quality assurance include: (1) nse of the
appropeiate analytical and field measurement methodologies; (2) collection and evaluation of
quality control samples; (3) accuracy, precision, and completeness evaluations; and
(4) preservation and security of all apphmhle dmmmnts and records pertineni 10 the
environmental monitoring programs.

16.2.1  Angalytical and Field Measurement Methodologies
Analytical and field measurement methodologics used at the WSSRAP comply with

applicable standards required by the DOE, EPA, and the American Public Health Association.
Analytical methodologies used by subeontracted laboratories for environmental monitoring follow

the EPA CLP requirements {(metal and organic methodologies) and the EPA drinking water and -

radiochemical methodologies: or methods that are reviewed and approved by the PMC prior to
analysis of each sample. -Field measurement methodologies typically. follow the American. Public.,
Health Associarion Standard Methodologies for the Examination of Water and Wastewaser
(Ref. 47).

10.2.2  Quality Control Samples

Quality control samples for environmental monjtoring-are collected in accordance with
WSSRAP SOPs that specify the frﬂmenmes of quality control sampte collection, Quality corntrol
samp]&saretakmmmrdam&w;thgmdehnesmtheEPACLP(Ref 29).

Descriptions of the QC samples colected at the WSSRAP are desailed in Table 10-1.
10.2.3  Accuracy, Precision, and Completeness

At a minimum, the WSSRAP Data Validation Group determines the analytical accuracy,

precision, and completeness of 10% of the environmental data collected. Data vahdangn is
required under DOE Order 5400.1.
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TABLE 10-1 QC Sample Description

o,
Type of Blank - Denoription
Water Elank [WWB) Monitore the purity of distilisd water used for fisld blanke and
decontamination of aamplng squipmeant. Yater blanka ars collacted
directly from the distilad water rasarvoir in tha WSSRAP laboratory.
Fiald Blank {FBI Mornitors potartal contaminants, such ae dust or volatile compounds, that

may be introduced at tha aite of eampls colleztion. Fisld blanke are
collactas in the ftald at tha seme time of sample collection activities.

Equipment Blank {EE’I

Manitore the affectiveness of decomamination procaduras ussd on nun-.
dedicated sampling squipment, Equipmant blanks inclugs sirmate and filver
blanks,

Trip Biank {TH)

Monitore wolatile organic compounde that may ba introducsd durng _
transportatdan or handling at the leboratory. Trip blanke hall be coieored

* in the WESRAP laboratory with prepurgsd digtiled watar,

Fiekd Replioate (FRY

. Moniters flald condiions that may affsct the reproducibility of samples

collected frormn a given location. Field replicates are aolected in the fisld at
the sznple locetion.

Bitnd Duplicate

A duplicats that providee an unbineed meaaurs of faboratory prealon.
Bilng-duplicates ars-additional efiquét of the routine sample taken in.tha ..
flald ard givan an sitsred Identlfication code w concesl the samples )
tdontity from the laboratory.

Matrix Splke* (MS}

Monitore the ascuracy of laboratory moasuramente for a given mstdy: typa,
Tha results of thia anslysie end the routine sample are used te computs
the parcant recowney for sach paremeter. '

Matdix Dupliosta® (DL}

Monltars the praclesn of |sbaratory measuremeants for inorganio
paramastsrs in s given matrix typs. Tha restlts of the rmatrlx duslcste and

the routing eample ara uesd ta computs tha relstive parcant difforence for -

afoh paramster.

Matrix Spika Duplicate® M

Monitore the praciston of [sharatory msseyrements for organic sompoynds.
The matrix epike duplicats e spiked in the sams mannar a5 the matrix .
eplke gnriple, The resulis of the matrix epike 2nd matrix epike duplicats
are uaad to daterntng the raletive percent difference for crganio
parametars,

Secondary Duplicets (30

A duplicsts that curmpares the primary laboratory with a secondary
tabaratory, providing an sdditicosl check on the performance of the
primary laboratary. The secondary duplicate is an edditional aliquet of the
routine sampls that is sent to a8 secandary labaratory.

. A laboratory ssmpla ie split from largs volume eamples.
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10.2.4  Preservation and Security of Documents and Records

Requirements Tor preservation and security of dociments and records are specified in
DOE Order 5700.6C and ASME NQA-1 (1989). All documents pertinent to envirommental
monitoring are preserved and secured by the departments that produce them.
103 Quality Assursnce Sample Results

The guality assurance program is assessed by analyzing quality control sample results and
comparing them to actual samples using the following methodology.

10.3.1  Duplicate Analyses Resulis

Two kinds of duplicate analyses were performed in 1994; laborutory marix duplicates
“and blind replicate duplicates. The laboratory matrix duplicate analyses were performed at

subcontracted laboratories from aliguots.of original samples collected at the Weldon Spring site,,

Replicate or blind duplicate analyses were performed using samples sphit by the WSSRAP into
separate comtainers and identified by separate identification nmmbers. Laboratory matrix
duplicates were used to assess the precision of analyses and also to aid in f:valuat.mg the
homogeneity of samples or analytical interferences of sample matrixes.

‘Generally, laboratory matrix duplicate samples were analyzed for the same parameters

as the original samples at the rate of approximaiely one for every 20 samples. Blind duplicate

LR TR TR

{replicate) samples were collected as specified in the EMP (Ref. 42). Typicaily, blind duplicate D
samples were analyzed for the more common parameters: uranium, nitroaromatic compounds,

inorganic anions, and metals.

‘When laboratory and blind duplicate samples were available, the average relative percent
difference was calculated. This difference represents an estimate -of precision. The equation

used (as specified in the USEPA Cammc: Iabaramry Program, Inorganic Scope of Work,

[Ref. 29]) was:
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RPD = (S-D)/{(S+D)2) x 100

where 8§ = the normal sample
D the duplicate analysis

It

The relative percent difference was calcolated only for samples whose analytical results
exceeded five times the detection limit,

Table 10-2 summarizes the data of calculated relative percent differences for groundwater
(including springs) and surface water {including National Pollutant Discharge Elimination System
[NPDES]) samples for the parameters of sufficient data size to permit averaging. Both the
laboratory matrix duplicates and the blind duplicates are summarized together. Parameters that
were not commonly analyzed for and/or were not contaminants of concern were net evaluated.,

The results in Table 10-2 demonstrate that all relative percent differences calculated were
within the 20% criterion as recommended:in the CLP (Ref. 29 and 46). As a result duplicate
samples analyses in 1994 were of acceptable quality.

10.3.2  Blank Sample Results Evaluation

Various types of blanks are collectad by the WSSRAP 1o assess the conditions and/for
contaminants that may be present during sample collection and transportation. These conditions
and contaminants are monitored by collecting samples to ensure routine samples are nof being
contaminated. Blank samples evaluate the:

» Bnvironmental conditions under which the samples (i.e., volatile analyses) were
shipped (trip blanks).

» Ambient conditions ir the field that may effect a-sample during collection (field/trip
blanks).

s Effectiveness of the decontamination procedure for sampling equipment used to collect
samples (equipment blanks). '
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TABLE 10-2 Summary of Calculéted' Rslative Percent Differences

o - T e PP
Groundwater Duplloat;n[.u]l Surface Watar Duplicstes{b)
Parsmeter RPD%ic} Count Nao.{e} RPD%{0l Count No.le} |

Alkalnity 2.81 i7 .53 ]

Chlatide . 1.34 11 4.89 as

Auorlde 1:]] L LA L 21

Kitrate-M .84 B . . 2.97 a2

Sulfate 182 - 16 4,50 ) 3

Uranium, Tota! 4.99 . 11 8.16 46
“ Barum ) 4.20 12 . ' E.19 15

Ealelum 3.73 10 1.10 11

Strantiuvm 403 9 =] Q

Mercury i) v} 2.1 2

Antirmony id} o Q 1.EQ 4

Bandlium ol o 3.30 2

Lithlum 4.41 4 8.43 a

Laad d} o 0.27 2

Ane ] 413 a 4.80 4 i
i - — - s o . s————ci

lal  Groundwaeter eamles Include spring sarmples

b Surface watsr samplas includs NFDES aamples

fal RFD = Averags Relative Paraent Differaras

idi  Awvsrage RPD could not be calculated for those parametars
{s} RFD zaryde population for asch paramstsr

. Quaﬁtyofwﬂarusedﬂdecmﬁminﬂemnmﬁngequﬁmeﬁanﬂ!masmsﬂwﬁmhim
condlitions (distilled water blanks), '

Sections 10.3.2.1 through 10.3.2.4 discuss the sample blsnk analyses and the symmary
of analytical results that were above the analytical detection limits. Field blank samples for
groundwater, surface water, spring and seep water, and NPDES water were avaluated together
as a sef. '
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10.3.2.1  Trip Blank Evaluation. Trip blanks are collected to assess the impact of
sample collection and shipment on grosadwater and surface water samples analyzed for volatile
organic compounds. Trip blanks are sent to the iaborstory with each shipment of volatile
organic samples. . o '

~ In 1994, 14 trip blank samples were analyzed for volatile organic compounds. Low
concentrations of acetone were found in five samples and one of the five samples also detected

- 2-Butanone. In all cases, the concentrations were just above the detection Limit and .did rot

exceed the CLP criterion, Tolvene in one sample exceeded ‘the CLP criterion; the compound
was not found in the associated sample. In one other sample, 2-Hexanone was detected above
the CLP criterion. The associated sample also detected the compound at the same concentration
and is to be considered a4 suspect valuve.

10.3.2.2 Field Blank Evaluation. Field blank samples are collected at monitoring
sites just prior to, or immediately after, actual samples are collected. The field blanks. are
collected to-assess the ambient air mmﬁt‘nﬂnﬁ-ﬂtth&mple-iocaﬁons. ‘They are analyzed for.the.
parameters being sampled which, therefore, are generally the parameters of concern, such as
uranium, anions, metals, and nitroaromatics.

* The data is summarized in Table 10-3. This table presents the ratio of detecis 1o total
mumber of samples collected for each parameter having results above the detection limits.

10,3.2.3 Equipment and Bailer Blank Evaluation. Equipment and bailer blanks
are collected by rinsing decontaminated equipment and bailers with distilled water, and collecting
the rinse water. This procedure is used to determine the effectiveness of the decontamination
process. At the WSSRAP, most of the groundwater samples are collected from dedicated
equipment, and surface water is collected by placing the sample directly into a sample container.

The data is summarized in Table 10-4. This table presents the ratio of detects to total
mumber of samples collected for each parameter having results above the detection limits..

10.3.2.4 Distilled Water Blank Evaluation. Water blank samples are collected

to evaluvate the quality of the distilled water used to decontaminate sampling equipment and to
aasess whether contaminants are present in the water used for field and trfp blanks. Water blank
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TAELE 10-3 Summary of Field Blank Parameter Results

Hitruamaﬁu

unt-:fﬂ 0%}

Numbar of Dutiuts.fhh.ln'har uf Andwu Evalustion and $ummuwuf Dateots

Chloride

0 out of 7 {0%)

HiA

Hitrate-M

O out of & {0%)

NSA

Sulfate

O oyt of 9 {0%)

HiA

Uraniurn, Total

10 out of 21 (48%)

1of 10 (10%} <2 x0OL

4 of 10 (40%} =2 x DL

1 of 10 (Au%) <6 x DL

4 of 10 (40%) >E5x DL

Q out of 7 {0%|

MN/A,

Barmum 5 out of 20 {25%)| 2 of & [40%) <2 DL
2of B{60% >Ex0L
| H BaryHium O out of 5 (0% NiA
Cadrdurm 2 out of 8 {33%) 1 of 2 {B0%) <2 x DL
10f 2{60%) »2x0L
Chromium 1 out of 7 [14%] 1 of 1 1T00%} <2 x DL
Lead € out of 7 0% MNiA
Lithlurn 1 out of 8 {17%} 1 ef 11100%) <& x DL
Mercuny O out of & (056) MfA
Selwnium O out of @ [0%) NiA,
Strontium 0 out of § 10%) ik
Thalliutn 0 cut of B I0%) NiA
oL Catection Ity <2x = Lase then two times; >Bx = Greatsr than s imes

NIA Not applicable
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TABLE 10-4 Summary of Equipmant Blank Parameter Results

|— Mumber of Dﬂtﬂctcmmb-er of hrullwn Ewﬂuuth:-n i Summary n'F Dmcm .

Nitroaromatios Goutof 2 [ﬂ'%} . NiA
ChlcHda - O out of 3 (0%} NiA
Nitrata-M C qut of 3 [O%) NFA
Sulfata O-cut of 3 0%} NiA

Uramum, Total

8 out of 15 (80%]

10f3{11%) <2 xBL

2of9(33%) >2x DL

Gof 3 (BB%) >8 x DL

. G out of 7 (0%}

Hra

7 out of 14 (G0%)

Z2of 7 (29%) <2 x DL

1of 7 114%) =2 x DL

- 4of 7 (57%I »6x 0L

oL Datection imit; < 2x = Less than two times; »6x = Greatsr than fve tines

MiA Mot applicakle

Baryilium 0 out of 2 {0%) " HiA
Cadmium 0 out of 6 {0%) NiA

i Chramium 0 ot of 7 {0%) MN/A

| Lend 1 out of 7 (14%] 1 of 1 (100%) <2 x DL
Lithium 1 out of 3 (33%) 1af 1{100%) >2 x DL
Mercury 0 out of 4 [0%) Mk
Salanium 0 out of & 0% MiA
Stratium 1 out of 3 (33%) tof 1{100%] »8 x DL
ThaHium O out of 2 {0%)-
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TABLE 10-5 Summary of Distilled Water Blank Parametar Resuits

HNitroaromatics

' Analyray

0 aut of 9 10%)

Mumber of Datacts fMumber of

Evaluation and Summary of Dﬂm

Chloride

O out of 8 0%}

MfA

Nitrate-N

0 aut of 7 (0%}

MIA

Sulfats

O out of 10 (0%

MR

Uranium, Tetal

1 ot of 2 {11%)

1af 1-(100%) <2 x0L

Arsanic

1 out of 3 {11%l

1 of 1(100% <2 x 0L

Barium

-1 out of 2 {11%])

1 of t (100%) >Ex DL

Beryllium

O out of 7 (0%}

NfA

Cadmium

1 out of & {13%]

1 af 1{100%) <2 x 0L

Chromium

Z out of ¥ {22%)

Zof 2{100%) <2 xbL

Lead

Z out of 9 (22%)

20f 2 1100%) <2 x0L

Lithiarn

1 out of 8 {13%])

10of 1 (100%) <2 %dL

Marcury

O out of 8 10%]}

PifA

Salenium

1 ot of B {13%)

1of 1{100%} = DL

Strontium

2 qut of & {25%,)

1 of 2{60%] >3 x DL

1of2{50%) >5 xD.

2 out of 7 {29%

1 of 2 {BO%] <2 x [,

Toaf 2 150%) =2 x DL

DL = Detection limit; <2x = Leas than two ﬂn‘iu«; =Ex = Groater than five times
WA = Mot applinabls
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TABLE 10-8 WSSRAP Validation Summary fur Calendar Year 1994 {as of January
1996) .

' Ho. of Cata Mo, of
Calandar Quartsy Mo, of Data Pointe Seloctsd | VYalideted Data
1994 Palit Collaind for Validation Fointe

Quarcar 1

Criartar 2

g Quarter 3

CQuarter 4

1994 Tntal

samples also serve as laboratory blanks. Procedure ES&H 4.1.4 states that water blank samples
shall be cellected on a momthly basis, Generally, the water blanks were analyzed for
contaminants of concern and were collected at the same time as field blanks,

In 1994, 1t water blanks were collected. Table 10-5 presents the ratio of detects to the
total number of samples collected for each parameter that had results above the detection limit,

10.4 1994 Data Validation Program Summary

| Data validation programs at the WSSRAP involve reviewing and qualifying at least 10%
of the data collected during a calendar year, The information summarized below includes all
WSSRAP data colected and is not limited to environmental monitoring data. The data points
represent the number of parameters analyzed (e.g., tuiuﬂne), not the IIlHIleI of physical analjrses
performed (e.g., volatile organics analyses).

Table 10-6 identifies the number of 1994 quarterly and total data points that were selected
for data validation, and indicates the percentage of those selected that were completed. Data
points presented in this table include all sample types. '

Table 10-7 identifies validation qualifiers assigned to the selected data points as-a result
of data validation, To date, 69.9% of 1994 data validation has been completed. Data points
presented in this table include water sample types only.

DOROR/Z154E-512, Rev. [ 1%
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Table 10-8 identifies the average accuracy and precision for all sample types excluding
environmental and waste management samples for anion, metal, nitroaromatic, radiochemical,
and miscellaneous parameters, The accuracy values are based on the percent recoverics of the
laboratory control samples, and the precision values are based on the relative percent difference
between duplicates. The data population size associated with each accuracy and precision value
is listed as "n.” Data points presented in this table include water sample types only. '

TABLE 10-8 Laboratery Accuracy and Precision Summary for Calendar Year 1994 (as
of January 1, 19485) '

e — - - T r———— s 1

Laberatory Asourasy . . Laberatory Precision
Parametar . Avera .
Avarage {% Feo,)¥ nEl {RPD )
Bromide ' 96.7 9 1.7 g
Augride 1] 25 1.1 17
Ghlorida ' 8.2 24 1.0 28
Nitrate-N e i 5O 1.5 42
Hitrita-N 37.0 5 1.6 ‘B

Alurminurn 102.1 13 2.7 13

I
Suifate o 356 g 1.5 28 -

I
Antimany 7.7 1% | sa 15
Argenic 98.9 Ly 3.8 28
Barlum 9.1 57 1.9 31
Baryilium . 95.6 16 2.1 15
Cadrrlum 101.8 25 3.0 21 |
Calalum . 102.7 18 2.3 11 i
Chromiurm 101.9 . 35 8.4 3 :
Cobalt 102.2 1" 2.4 11
Copper . 100.3 . 22 2.2 18
lron 103.0 24 . aE 20
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TABLE 10-8 Laboratory Accuracy and Precision-Summary for Calendar Year 1924 (as
of January 1, 1885) {Continued}

Lﬁnmtér.yr'.ﬁauumv Laboratory Praciefon
Faramater - Avarage o
Avarags (% Rac)! {RPO} i
037 | s 2.8 1 28
Lithitirn : 103.8 ’ 20 1.0 . 20
Magriasium . 03,1 . 14 2.2 . 1
Manganase . ] 013 - ' az 2.7 28
Meroury . . 08,68 - | a2 2.9 28
Maolybdonum 1041 10 i.6 10
Nicikal 3 102.8 : 17 1.8 LA |
Potassium ' 1020 . 1w 3.3 11
Salenium ' 87,7 a7 5.2 3z
Silver 25,4 . 27 2.6 16
Sodium : 102.7 13 2.1 11
Strontium ' . 1081 13. 0.9 11
Thalliurn #6.3 16 2.1 13
Yanadiurn 102.8 1 1.6 . 11
Fine B 102.6 2 2.3 | 16
———r o I " sel]
MISCELLANECUS :
Alkslinity ' : 32.1 24 1.3 12
Bionhertcal Cuoygen Dernand 1038 & .- a
Chemical Oxygen Demand - ' 1031 20 1.2 8.
Total Svepsndad Solida g3.a . 20 17.0 E:
Cyanide, Amenabla . BD.A 8 5,2 g
Tatal {rganic Carbon . 1002 i .1.5 11
Fhisnolles, Totala . 1c8.7 : 4 2.0 i
Sulfide 33,9 : | - o
Phoephorus, Total o 985 ST . 1.7 18
Sllhea, Dlawohed 103.1 : a8 2.2 8

DOE/OR/21645-512, Rev, O 193




T e

WELDON SPRING SITE ENVIRONATENTAL REPG"R_.Tmﬁ' CALENDAR YEAR 1994 D516395

TABLE 10-8 Laboratory Accuracy and Precision Summaw for Calendar Year 1294 {as
of Januarv,r 1, 1988) {Continued) .

Laboratony Acooaracy Lahoratory Precision
Farameter ' Aver

Average l% Reo.ji® i [FIPBI i

1.3.6-Trimtrobanzane : ey 25 5.8 9
1,3-Dinitrabanzene . - 7.2 17 ’ [ [= a
q .Nitrohanzana 85.1 26 B.B g
2,4,6-THnltrotolusne 112.0 ’ 41 8.2 C 2
2.4-Dinitrotoluene - 8¥7B 4 2.7 . 21
2,5-Dinitrotaluene ’ 28.3 17 0.0 t

FI.&DIDCHEMIGA.L

Uranlum.. Totsl . 103.7 88 7.2 52 .

Th-228 : 1013 15 28 20
Th-220 : 117.2 24 9.4 20~
Th-232 ' 1102 43 8.0 40
Re-226 ' 92.8 28 21.9 20 |}
Ra-228 98.8 | 28 5.8 20 |
Gross Alpha i .5 R E.7 17 i
Groes Bsta i— 108.1 1 4.4 1z f|
Uranium-234 ' . 114.4 | 4 ' 58 A
Uranlum-238 S 1428 4 209 1 |
Aroclor-1016 ' E6.0 2 NC Q |
Aroelor-1221 56.0 2 NG o ‘
Arovlor-1232 §8.0 2 Ne o |
[ acootor1242 58.0 2 NE 0
Aroclor-1248 8.0 4 NC o |
Arcalor-1254 B6.0 2 NC )
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TABLE 10-8 Laboratory Accuracy and Precision Summary for Calendar Year 1994 (as
of January 1, 1995) (Continued)

Faramatar

Arootor-1250

- -The accyracy values ate bagsd on the percent-reccverss (% Racl of the wseoclated laboratory control samples..

Thapreclgion valuss ars banad on the raletive parcent differenoss (APD} batwasn asanciatad duplicets |ehoratory controd uamples
H Sampls population

NC Ho everage caloulated enoe no ssmplas colsoted.

_ 10.5 Interlaboratory Cemparison Program Resulis

This section summarizes the interlaboratory comparisnn program data received from the

g TR,

subcontracted laboratories. Data presented in this section are from three programs: (1) the

DOE quality assessment program, (2) the EPA intmniparison_ radiomuclide control program
and (3) the BEPA organic and inorganic parformance evaluation studies.

The interlaboratory comparison programs are intended to allow participating laboratories
to analyze spiked control samples to verify how their standard operating procedures (SOPs) and
quality assurance and guality control (QA/QC) programs are petforming. Interaboratory
comparison program results presented in this section do not impact any of the analytical data
used to prepare this report, but are discussed here fo provide information about laboratories’
capabilities to perform accurate analyses of spiked control samples.

Results of the DOE environmental measurement laboratory quality assessment program |

are presented in Table 10-9. This table provides information on the parameter, matrix type,

laboratory name, DOE value, reported value, percent recovery, and performance criteria

evaluation,
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TABLE 10-9 Summary of the DOE Interlaboratory Comparison Program

DOE Valus Reportsd Vakus : :
Uraniur, 234 {air} Barringar Coae7 | oam 27 % x l
Uranium, 234 (sir) Bardngar o.t12 . eatE . 1 wEw% A I
Uranium, 238 {sir) Barringar 0.203 0.188 82 % A i
Uramum, 238 {alr} Barringer Q.12 . Q.126 113 % A
Uranium, total {airl Barringsr 18.8 8.6 104 % A
Liranlum, toxsd {atrl Barringer . 2.450 8.200 a7 % A
H Uranium, total {air) Barringer 8450 2.800 102 % A
Uranium, 234 (soill Barfinger ] e 101 %% A
Uranium, 234 {nolll Bam:nuur 32.500 31100 95 % A
Uranium, 233 lgcill Baminger Co2TA . 6.8 E.!ﬁ % A
Urandyr, 228 (avil) Barringar 32000 28.000 ]2 %% & .
Uraniurn, total {aail) Bactinger 213 2.58 112 % w
" Uranium total {eoil} Barringer 2690 | . 2.300 B8 % A
Uranium, total {soil} Barringst . 2.e80 2,560 83 % A ' i
Uranium, 234 {water] | Barringer 0.620 © 0.508 98 % A '
Uraniﬁn1,234 {water) BarAngar 1.110 - 1.100 99 % A
Uranturn, 238 {Wntar:i Barringer 1 0.B28 0,496 94 % A
le.nl.um.:zsa {uvater) Earringer 1.110 1.000 . a0 % A
Livarifam, total fywatar) Barnnger - T 00413 . 0.03956 95 % A
Uranium,tﬂtil twater) Earringer 0089 0058t 1 % A
Uranium, total {watar] Barrlngjar 0.0BB 0.078 23 % A
Urmnitirm, total {alr} Eeotak : 8.450 7.280 T % L1y
Urandurn, 224 {aeil) Eaatsk 211 24.5 21 % A
Uranium, 238 (awil) Eootek 271 26.4 26 % &,
Uraniuim,total facil) Eootak 2.690 1.780 86 % A
Uranium,totat {water) | Ecotek 0.089 . D085 98 % A
Uranium, 234 {air} Ganaral . 0.197 0.227 11E % A
Uranivm, 234 {airl . Ganaral Q112 3 0.140 126 % A .
Uranium, 238 {air) General . 0.209 0214 - 105 % A g
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TABLE 10-9 Summary of the DOE Intertaboratory Comparison Program {(Continued)

Parsmetar iratex) Laboratory

Uraniurn, 238 (alr} Ganarsl Q112 ALY o118 % A
Uraniurn, totat {air) Gengral 16.5 18.4 116 % A
Uraniurn, total {air) Gannral 8.460 8.11¢ 28 % A
Uranium, 234 {agil) Ganearal : 271 2r.2 100 % A
Liranium, 234 legil) Genaral 32,800 24;&00 78 % .ﬂ..
Livantum, 238 [enil) General 271 283 104 % A
Lirantum, 238 {eoil) Gonaral - 33.000 27.800 B3 % A
Liranium, totad {soil) Ganaral ‘243 2.38 111 % WI
Uranium, tota! {safl) Genaral 2,890 1.830 70 % A
Uranium, 234 {watsr) Ganarsl Q0.620 0,619 118 % P W
Uranium,234 {watsr) | Ganeral 1110 120 | 111w w
Uranium, 238 twater) | Genaral 0.528 0581 108 % A
Wranium, 238 {wwatsr) Ganeral 1.110 1,120 107 % A .
Uranlum, total {watar) General . f O.0&13 c.0411 100 % A .
Uranium, total {uter) Ganaral . 0.088 0120 . - TAE % H
Utanlum, Z34 {air) |IEA L 0197 0.188 101 % A
Uranium, 234 (air) IEA 0.112 0.108 9% % A
Uranium, 238 {alt) IEA 0,203 0.243 125 % A
Uranium, 238 (air} IEA o112 0,107 98 % A
Uranium, 234 {soll IEA 27.1 30.2 111 % W
Uramiurn, 234 {eoil) |EA 32,500 28.800 . 70 % A
Uranium, 238 isall) {EA . 33.000 25,700 78 % A
Uranium, 234 Iwater} IEA G620 . 0518 100 % A
Uraniurm, 234 {watar} IEA 1.110 1.08D 27T % A
Uranium, 238 twater} IEA G.6z& 0518 98 % A
Uraniur, 238 (watert | IEA : I EEL 1.080 35 % A
Uranium, 234 {4ir) Cuantarrg ' 0.187 0.244 124 % A
Uranium, 248 (air) Chuanterra 0.203 0.267 127 % A
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TABLE 10-9 Summary of tha DOE Intarlaborafurv Comparison Program {Continued)

. LDE Valus : Rnanmd Valus Farcent

- Paramater imatrix) . : .| Recovery
Lirarium, total (air] Cuantarrg . 16.8 17.3 105 % A
Uranium, 234 (eaill Quarnterra 7. ag.2 130 % |
Lirarhum, 28 {eail) Quamterra 7.1 aa.5s 142 % W
Drantum, 234 [soil) CQuanterra azse L 283 B2% A
Uranium, 238 [soil) Quantarrn 23.0 23.1 88% A
tirmnium, totel {eoil) Quantarra 2.880 1,339 49 % A

| Uranium, 234 hwater) Quantsrra 1,14 1z 111% A

Uraniim, 238 (weter) | Quanterrs 1.11 123 111% A
Uranium; 2534 [water) Qushtarrg 0.520 o2 22% N
Liranum, 238 {watsr] | Guantarra 0.628 " 0,128 24 9% ~N

- Uranburm, total {wator) Quantarra 0.628 _ﬂ.12§ 24 % M
Uranium, total {watsr) D_uni'rtarru D.0689 .ﬂ.Q?E 89% A
Uranlum, 234 {alr Lockhesd ﬁ.13? 0,250 127 % A
Uranium, 2584 {alr| Loekhasd 0.112 0.120 107 % A
Uranlum, 238 {alr} Lowkhaad 0.203 0.220 108 % A !
Uranlum, 238 {alrl f.ockhesd 0.112 0.110 98 % A
Uranhurn, total (k) Lockheed B.440 7.740 a2 % A
Uranium, 254 {soil} Lockhwad 27.1 23.0 107 % .
Uranium, 234 {soll} Lockheed 52.600 za._um' _ 80 % A
Uranium, 238 {zail} Lockhasd 271 280 103 % .A.
Uranium, 238 {ail} ‘Lackhaad 23.000 22,500 &8 %% W
Uranium. total {eail} Laekhend 2.890 1.790 a7 % A F |
Uraniemn, 234 {weaber Lockheed 0520 0.820 T % A
Uranium, 234 (watat) Lockhesd . 1.114 1.120 101 % A
Uranium, 23§ (water) Lockhaed 0.828 0540 102 % A
Urenium, 238 (waterd | Lookheod 1.110 ' 1.060 95 % A
Uraniurn,total iwater! | Lockhesd 00413 0.0470 114 % A
Uranium, total (watar} | Lockhosd 0.089 2.086 B % A
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- TABLE 10-9 Summary of the DOE Interlaboratory Comparison Program (Continued)

Parampetor (matrix Lakorstary . I _ i

Ureniurm, 234 (airk . | IT _ " 0.187 vzie | 110% A
Uranium, 238 {airl 13 - 0.204 0.204 100 % A
Lvanbm, rotsl {air) I - 8 ARD E.390 83 % A
Liranium, total (soil) T 2.13 - 0,878 a2 % W
Urarium, total taill IT 2.630 ' 0.234 35 % W
Uraniurm, total iwatard | IT | ooars 00417 | 01 % N
Urariurn,total (watee} | T~ 0.089 0089 100 % 'y
Uranium, 234 {air} TMA Ebariine 0.197 L0278 141 % w
Uramum, 234 {airl TMA Ebartine o.112 . 00 28 % A
“ranium, 238 {aln .. TMAEbartine : 0.203 | 0.268 . 132 % A
Leanlum, 238 lair) TMA/Ebering 0112 - @.100 89 % A
Uranium, total fair TMAEberiine 16.8 210 133 % W
Uranlum, total tair] ThtA/Ebardine ' 8,450 ' 8,460 84 % A
Uranium, 234 {aeif) TMAFEbadina 27 . 24.0 a9 % A
Uranium, 234 {acil) TMAEbariine 52.800 26.100 77 % A
Uranium, 238 (aoil) TWA Eberlina ) 27.1 . 245 20 % A
Urardun, 238 (mail} TMA Eberline 33.000 25.0040 TO % A
Urafium, total {goil} TMAEbarine - | 213 1.24 2 % A
Lranlum, total {eall} TMA/Eberiine 2630 2.500 . 93 % A
Liranim, 234 [watsr) TMA/Ebarline 0.6820 0.670 110 % A i
Urantum, 234 twatar] ] TMA/Ebardine 1.110 1.010 21 % A
Uranium, 238 {water) THA/Ebadine 0.528 0.638 102 % A
Uranium, 232 {water] TMA/Ebetirg - 1.110 'LCIIIOI‘J o0 % A
Uranium, tote! fwater) | TMA/Ebstine 0.0412  0.0483 106 % A
Uraniurn, total {water} TMAELadire Q.088 2.0 102 % A
Uranium, 234 lwaeter} THAEbarina 1.110 1.010 21 % A
Uraniurn, 238 (water) THAA Eharlirs 0.628 0632 102 % A
Uraium, 238 (waterl | TMA/Ebailine 1.110 1.000 - S0 % A
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TABLE 10-9 Summary of the DOE Interlaboratory Comparison Program {(Continusd}

Farameter {matrix)

f.atioratony

Uraniym, total jwater] THA/Ebarding

DOE Value Reportad Valua

Parzant '
Racouveny Evaluaton'™
A

Urarium, fotal {water)

TMA/Epeting

Unite for maeticea: Air Bafflltar
: Sail Ba/kg
Water By

{al A Anosptable
W Accaptakls with warning
N Not aoceptabla
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Results of the EPA intercomparison radionculide control program are presented m
Table 130-10. This table provides information on the parameter, matrix type, laboratory name,
date analyzed, EPA value, reported value, percent recovery, and control limit evaluation. The.
results presented in Tables 10-9 and 10-10 indicated no major problems associated .with
subcontracted laboratories.

Results of the EPA organic and inorganic performance evaluation program are not
presented in this section, However, this information is evaluated during the routine audit of-each.
laboratory.- Results of the 1994 performance evaluation samples have been reviewed, and no
major problems with the resuits from these programs were observed. '

TABLE 10-10 Surmmary of EPA - EMSL lntercumpansun Radiunuclida Contml

Frogram
Pararmater [metrixh Reported Valus
Groas Alpha [sif) Quanterra
Grosa Bata (sir] Quanterra  3/a4 58.0 53.0
k Groas Adpha [watet) Quamterra 1/24 16.0 9.0
Grops Alpha (woater) Quanterra  7/94 2.0 MG
Grose Bets (water] Quantarra  1/94 820 420
K Groso Bata {watar] Quantarra 7184 10.0 12.83
Uraniurm, total (water} Quarerm 294 10.1 ' .80
Uranium, total lwater} CQuantarra 894 B2.B 51.07
Uranium, total {water) Quanterra  9/84 ARG B1.77
Radium-2Z26 (water} Ouanterra  2/84 1.8 26.87
Redium-Z26 (water) Quartera G694 16.0 1262
Radiurn-226 (watsi) Quanterta  2/94 we | 7ss
Radiurm-Z228 {watar) Quantsra 294 14.7 . 18.17
Radlurn-228 (water) Quanterra 5194 15.4 : 13,92
Radium-228 watar) Cuantsrra 9794 10.2 . 11.80.
Groge Alpha {water} Bartlngar  1/%4 1.0 12.8a
ﬂ Groeg Alpha {water) Barringar  4/94 26.0 B9.0
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TABLE 10-10 Summary of EPA - EMSL Intercomparison Radionuclide Control
Program {Continued) ' '

Faramatar (mmtrx) Laboratory (Data) Raported Valus Peraant
Reoovery

Groga Bata [water) Barringar 194 - 82.0 .54.? 35_1 % - i
Grogs Bota {water) Barringer 4!3'4.- 117.¢ 860 B2 % - ;
Redium- 226 lwater) Barringer 2/24 19.9 19.27 97 % . :
ﬁadiuni*!!ﬁ (water] Barringer 494 - 200 18.7 | 94 % -
Readiurn-Z2E {watar) Barringer G/ ' 160 12.440 123 % -
Radiur-226 (water) Barringar 5/34 10.0 - 9.57 27 % -
Radium-228 bwater) gan’ingar 294 147 - 13.60 33 % . -

1] Radium-22% (waten) Baminger 41894 .o 0 w8 - 108 %% -
Hadiurn-222 (water) Barringsr &4 . 16.4 . 16,67 . 101 % -
"Radium-£28 (watsr) Barringsr 9754 10.2 11.87 1MT% 1 -
Uraniu;n,mtnl twater Barfdrgar 294 101 4.1 8% | -
Uranium, totat {watar) Barringor 41’94. 25.G 18.0 76 % 4
Uranium, total jwater) . Barringer  B/94 - B2.6 48.20 ] 9z % -
Uraniurm,total (watar] Bardnger 9794 a5.0 . 2827 B1 % +
Grous Alpha {ait) Boringss  8/04 350 - 40,33 116 % -
Groes Bete (air) Barringer 3784 86.0 #5.33 112 % -
Groes Adpha (watar) IEA tre4 15.0 10.0 87 %
Gross Bats (weter} tEA 1184 §2.0 §7.67 93 % L
Groes Alpha {watsr) tEA 7194 g20 - 220 £9 %. -
Grows Bate {water} [EA /94 . 100 8.67 a7 % -
Radiurn-224 [water) IEA. Z/34 19.9 . 18.83 a4 % -
Aadium-228 {watsr) IEA. 2134 14.7 11.02 % -
Rediur-226 [water) IEA, - 8/94 5.0 14.0 93 % -
Foadium-228 (water] IEA 8/a4 . 154 14.20 a2 % -
Hndiun‘t.-z'z& tweatar) IEA 884 : 0.0 9.23 22 % -
Radiuim-228 twater} IEA 5/34 102 12.53 123 % .
Wranium, total {water) IEA 2/34 10.1 857 36 % .
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TABLE 10-10 Summary of EPA - EMSL intercomparison Radionuclide Control
Program (Continued) '

Leboratory {Datat - o Reportad Value

Liranlum, total {water)

Uranlum, total (water) IEA 9!94. 6.0 31.80 81 % -
Gsrose Alpha {air} iEA a4 . 8.0 ar.o 108 % p
Groon Bata (air} IEA 8184 65.0 63.0 104 % -
Groes Alphe [watar] Lookheed 1134 16.0 . 8.67 BEEM% -
Gross Deta {watet) Losekhaad 1/84 520 60.67 95% -
Uraniumn, total (water) Lackhvsd 2ia4 Ly 11.50 116% -

Aadium-228 {watas) Lockhead 2134 12.9 18.37 2% -

Radiurn-228 {watar) Lockhasd 2/04 14.7 a.33- 57% -

Uranium, total {wetsr} Lackhesd 8/94 2.8 62.27 3% -

Redium-2286 {water) Lockhesd  6/94 15.0 14.10 o | -

Radium-228 (water) Lockheed 6194 15.4 14,83 - BE% -

Gross Alpha {sird ] Lackhesd arns 360 47.67 138% -

Gross Bata (gir} |k hewd /84 B8.0 B7.33 102% -

Uraniurn, total (water) Lockbasd B4 350 35.10 103% -

Radlun-226 {water] Lockhssd  9/34 10.0 . 10.83 108% - l

Radiume228 [water) Lookhesd 834 102 9.17 Toan% -
Graes Alpha (watar) Lockhasd 10494 §7.0 B3.0 2% -
Groae Bota batsr) Leckhead 10/94 3.0 23.00 100% -
Grows Alpha twatear} ' 'i'MMEharIim 1fa4 16.0 12.3 B2 % -
Gross Beia (water) ThiA Eherkine 'h".94 620 . . 60.3 Bl % -
Uranium, total (water} . TMA Fharline 2/94 10.1 7.8 74 % -
Raclium-228 lwatar} TMA/Ekarline 2/94 18.9 19.4 97 % -
Radium-228 |water} TMA/Eharding 2/94 14.7 13.5 az % -
Uraniurm, tztel {water) TMA Ebadine 8/94 52.8 £8.0 112 % -
Radium-228 |water} TMAEberine &/24 160 1'5..5 110 % -
 Radium-228 {water) TMA/Eboriine 5/24 15.4 16,8 8% | -
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TABLE 10-10 Summary of EPA - EMSL Intercomparison Radionuclide Contral
Program (Continued)

Paramatar imatrix) © Laboratory {Date) Rapartad Value Parcant

Racousry -
Groes Alpha (water) TMA/Ebadina 7/84 3c.0 g 27.0 90 % .-
Growg Bota {water) TMA/Eberdine 7/94 100 . L 187 167 % - . I
. EPA control lirmits are bassd an thres normalized standard deviations above and below the know valus.
t Above the EPA aontrod limit '
'3 Eelow the EPA aontmal limit

Hoda: EMiSL = Emviranmental Meaguremante and_sundardvl Labaoratary
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11 SPECIAL STUDIES

This section highlights significant activities and efforts at the Weldon Spring Site -
Remedial Action Project that support-and assist in the implementation of environmental
protection policies. In addition, short term environmental studies are described that support
regulatory requirements not specifically coverxl by U.S, Department of Energy (DOE)
Order 5400.1 or that were not planned in the Environmena! Monitoring Plan (Ref. 42).-

11.1 Special Programs

The special programs described in this section were iniiiated to determine the
effectivencss of engineering practices put in place as & result of remedial activities-at the site.
In addition, research activities were developed to support overall environmentsl monitoring,

11.1.1  Dam Safety Operations Program

Federal regulations require that embankments higher than 7.6 m (25 ft) and those that -
covld pose a significant downstream hazard be regulated by a dam safety operations program,
* The Federal Energy Regulatory Commission has the overall responsibility for embankments
owned by the Department of Energy and performs formal inspections annually. The Weldon
Spring Site Remedial Action Project (WSSRAP) is responsible for the development and
implementation of the dam safety operations program, maintenance of the embankments, and the
performance of routine surveillance of the structures,

The WSSRAP has implemented the dam safety operations program that was developed
in 1991 and formalized in 1992. This program outlines the traning necessary to effectively
survey and assess the embankments at both the chemical plant and quarry and requires
mandatory surveys as outlined in procedure BS&H 4,2.3s.  All regulatory and surveillance
Tequirements, including documentation are also defined by this program, ‘The Dam Safery
Operations Emergency Preparedness Plan (Ref, 48) outlipes acﬁonstuhatakmmtheemntnf :
possible or actual embanhnem fathures.

DOEJOR/21648-512, Rev. 0 - 2B
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In 1994, all embankments at the site were assessed in accordance with the requuemmts
of these documents. General maintenance consisting of mowing weeds and grass, removing
woody vegetation, and filling abandoned animal burrows was performed throughout the year.

During 1994, an approximately 52 m (170 ft) segment of the wesiern berm of Raffinate
Pit 4 failed. The failure occurred adjacent to an area that had exhibited similar failure, and was
repaired in early 1980, The failure did not result in a release of materials from the raffinate pit,
. A design for removal of poor fill material and replacement of the berm at a lesser slope wias
performed.

A toe berm system was designed and constructed along the northern and noriheaster _

portions of Raffinate Pit 3 to provide a greater factor of safety for the existing over-steepened -
stopes in this area. This toe berm gystem was instmlled due to the resuits of a slope stability
investigation performed in 1993 to determine the soundness of the structure.

11.2 Special Studies

The special studies described in this subsection are short-term or one-time studies that
suppoit regulatory requirements not specifically covered by DORE 5400.1 or which were not
planned in the Emvironmental Moniroring Plan (Ref. 42).

11.2,1  Comparison of Filtered and Unfiltered Gmndwﬂér Semples

During 1994, a study was conducted to evaluate the impact of fillering groundwater
samples on water quality data. Historically, the WSSRAP has passed groundwater samples
through a 0.45 pm filter prior to preserving the sample. for shipping and analysis. In keeping
with recent U.S. Environmental Protection Agency (EPA) recommendations for collecting
unfiltered samples (Ref. 52) and the need to collect wnifiltered data for risk assessment
calculations, the WSSRAP has moved to unfiltered groundwater samples in 1995,

The impact of sediments suspended during pumping on water chemistry analyses is a
major concern in unfiltered samples. In particular, acids used to preserve samples for metals
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* analyses are known to leach some metals from the ﬂedmlanls thus increasing the measured levels
for these metals. To minimize the amount of suspended material in the samples, micropurging
and slow purnping rates were used to collect unfiltered samples from the monitoring wells.

A study of filtered and unfiltered samples coliected. at selected monitoring wells was
conducted to determine the comparability of historic filtered data with unfiltered data and to
evaluate the effectiveness of the micropurge-slow pump rate technique in minimizing sediment
impacts on water chemistry. The. relative percent difference between the filtered and unfiltered
sampie was calculated for each parameter at each monitoring well. If sample pair concentrations
were less than the EPA Contract Laboratory Program (CLP) Coniract Required Detection Limit
(CRDL) or less than five times the detection Kmit for non-CLP parameters, they were deleted
from the calculations. The fraction of samples for each parameter having relative percent
differences (RPDs) less than 10%, between 10% and 20%, and greater than 20% are given.in
Table 11-1. Twenty percent is the typical tolerance allowed for duplicate samples analyzed

-under CLP protocols. The absolute value of the maximum RPD is also listed..

As shown in Table 11-1, only a limited number of parameters have RPDs exceeding

20%. Most notable among these are aluminum and iron followed by lead, chromium,

manganese, and zinc. For these and most other parameters, concentrations are highest in the
unfiltered sample, Amunsandsel&uiumareexwpuunstothisnﬂe All uraninm RPDs are less

. than 10%.

The high RPDs for aluminym, iron, lead chromium, manganese, and zinc are expected
as these elements are common in soils and sediments; however, naone of these parameters have
RPDs in excess of 530%. The results of this evaluation indicate that omilting filtration should
not substantially change contaminant concentrations when samples are collected with
micropurging and slow pumping techniques. Thus for most parameters, previous filtered data
should be comparable to unfiltered data. 'Iheseresu]tscamubeﬁxtmpolatedmbaﬂedweﬂs.
- becanse bailing usually disturbs a well, and causes suspension of sediments.
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TABLE 11-1 Relative Percent Differences (RPDs) for Fittered/Unfiltered Sample Pairs

Numbar of Pairs Evalusted ™
Numbar of Pairs Megsured

Groas Beta 515 5 {1y 24.6
Radium 226 616 6 0 a -
Redium-224 66 & 0 9 -
Thocium-228 616 & 0 0 .

L Torium-230 66 6 0 ] .

I . ‘Thorium-232 &6, 6 0 9 -

L Um,m .".I'.f_l'ﬁ 7 o Q -

| Chlotine 15015 14 1 0 149

Fluoride 58 » 0 0 -
Nitrate 1717 14 @ {1y {319
Swifae 19119 9 0 9 .
Alkalinity 1919 19 0 0 -
“Phoaghorus, ot 9/0 s 3 {1 (0.6
Potessium 310 2 1 0 105
Silicom Dioxide %9 9 0 0 -
Sodium 910 9 0 0 -
Aluminum 6110 o 6 40.7
Antimony 0119 0 0 0 -
Asgeic #16 3 o 0 -
Barium 13116 11 2 0 110
Bacylliura 0/10 0 ° 0 -
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- TABLE 11-1 Relativa Percent’ D:ﬂarennas {HPDs] for Filtered/Unflitered Sample Falrs

{Continued)
Number of Pairs Bvehusted REDE® Maxinum RKFD g
Mumber of Paira Mieasured "
Caleium 10/10 10 [ 1] -
Chromium 416 1 1 2 79
Cobalt 010 [ [t 0 - |
Coppes 210 ¢ 1 L 0.5 i
lron /10 1 3 1 6 45.6
Laad 5116 1 (i 4 473
Lithium 10/10 1 1 ¢ 0 -
Mngnesium 16/16° 16 o 0 -
Manganess 10/10 7 1- 2 37.9
n Mercury i/16 ¢ 1 0 1.7
3 Molyhdeoum 1710 & 1 0 14.2
{ Mickel /10 1 0 0 -
3 Sedenivm 16 o 1] 0 - |
Silver g o [ 0 .
Strontium S 1113 1 10 ¢ 0 -
o1 L+ 1] a -
110 0 o 1 23.8
.50 1 2 2 45.9
{al Only paiuamedingﬂmEPAmuﬂ.nqui;:-ddmﬁmlinﬂmﬁﬁmumdmim Limit wers svelusisd,
(&) . .Unbeen enclosed in parethesss, uhuhmdmimmmmhunfmhpmwhmmﬁluudcmmmmm

Bltered concermrtions. Values in parenthesss lndiowte sumber of pairs where filkersd concentrations were greater than unfiterod
coneentratons. .
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- 11.2.2  Evalvation of Retrofit Well Data

In the fall of 1993, three oper-hole wells that extended from the weathered zone inte the
unweathered zone were retrofitted as cased and screensd wells to isolate specific parts of the
aguifer and to prevent comtaminant migration from shallow to deeper levels in the aquifer.
MW-2020, a relatively shallow well; was converted to & weil (MW-2044) screened totally within
the weathered-zone. MW-3008 and MW-3009, both deep wells, were converted to unweathered-
zone wells (MW-3024 and MW-3026, respectively). Shallow wells, screened within the
weathered zone, were installed next to these wells (MW-3025 and MW-3027, respectively). -

With the exception of MW-2044, the new wells have been monitored quarterly since
retrofitting. Although scheduled for quarterly sampling, meonitoring at MW-2044 was hampered
by problems ariging from the retrofitting process, Following installation of the casing and welit
screen, water in this well displayed high pH levels and significantly altered water chemistry.
Conditions finally restabilized during the semmer of 1994, as indicated by the return of pH and
water chemistry to preretrofit levels, Thus, limited samples are available from this location. -

The retrofit wells were compared with their predecessor wells to evaluate the effect of
limiting the intake (or screen) interval on water chemistry. For this comparison, the average
concentration in samples coliected during 1.5 years prior to retrofitting was subtracted from the
average concentration in samples collected gince retrofitting. Propagation of errors was used
to calculate the error in the difference betwesn the two averages. Differences were considered
significant at the 95 % confidence level, if the absohute value of the difference was greater than
two times the calculated error.  For the 3000 series wells, the new shallow and deep wells were
compared with the predecessor well as well as with each other.

Water chemistry in MW-2044 was generally unchanged after retrofitting. The only
significant differences appear to be higher nitrate levels and lower chloride levels in MW-2044
than in MW-2020.

No significant differences were found between MW-3008 (predecessor welly and
MW-3024 (the deep well); however, MW-3025 (the shallow well) had lower calcinm, lithiom,
sodium, mercury, chloride, and sulfate and higher alkalinity and barium.than MW-3008. The
higher alkalinity value in MW-3025 is typical of shallow wells near the overburden-bedrock
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interface. Comparison of MW-3024 and MW-3025 showed that 2,4-DNT, calcium, sodium,
mercury, and sulfate were higher, while barium and manganese were lower in MW-3024.
Uranium values were at similar Jow levels in all wells, average values ranged from 2.85 pCi/l
to 3.82 pCifL.

The similarity of MW-3024'to MW-3008, which had high levels of nitrate and othet
raffinate-sourced species (calcinm, magmesivm, sodin, lithivm, strontium, sulfate), indicates

" . that seepage from. these contaminated pends appears to be reaching the unweathered zone of the.
aquifer in this area. This result was not expected. Unweathered-zone wells, even those near

the raffinate pits, have not displayed these signatures. It is unlikely that the levels in MW-3024-
reflect residnal contamination from the open-hole well, becanse flow rates through this well (as
inferred from water level recovery after pumping) are sufficiently high that natural fiushing
should have removed, or at least decreased, contaminant levels, Similarly, seepage from
shallow levels resulting from well-construction problems also appears unlikely.

Corparison of MW-3026 and MW-3027 with the pre&cassor welt, MW-3009, shows
few significant differences. Magnesinm is higher in MW-3027 and 2,4-DNT is higher in both

new wells. Alkalinity is higher in the shallow well, MW-3027, than in ¢ither MW-3009 or .

MW-3026, the deep well. The lack of significant differences between the new or retrofit wells
and MW-3009 results from the extreme variability of the water chemistry in this well. Pror to
retrofitting, the working hypothesis for the variability in MW-3009 was mixing of water from
a contaminated, most likely shallow source with uncontaminated water from a deeper source.
Results from the new/retrofit wells support the mixing hypothesis, but not the spatial location
of the sources. Comparison of MW-3026 with MW-3027 shows that barium, calcium,
magnesivm, potassivm, sodium, strontium, z:'tnc,'- chloride, nitrate, and sulfate are all

significanily higher in MW-3026, the deeper well. These elements are all clevated in Raffinate -

Pit 4, which is adjacent to the wells. Uranium resnlfs are mixed and difficult to compare
because of an apparent decreasing trend in MW-3026.and a high outlier in the MW-3027 dataset.
- The highest uranium value recorded in MW-3026 is 11.0 pCit, '

In contrast to MW-3024, MW-3026 has a low flow rate, thus natural flushing of residual
comtamination resulting from vertical contaminant transport to the deeper patts of the aquifer in
predecessor, open-hole, well would occur more slowly, Residual contamination is an unlikely
' explanation for the strong raffinate pit signatures in MW-3026, however. Water sampled in the
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- shallow well has significantly lower levels of these constitnents, and thus could not have been
. the source, Seepage from the base of Raffinate Pit 4 appears (0 be the most reascnable source,
but additional monitoring is required to resolve this issue.

11.2.3  Off-Site Migration of Uranium in Shmu Water

In an effort to determine-whether-site. activities have caused an increase in :the off-site
migration of uranium in storm water at the three major NEDES ontfalls (INP-0002, NP-0003 and
NP-0005), the data for the years 1987 through 1994 have been reviewed and corrected, where
required, for several factors, Data for 1993 and 1994 were used as the basis for the correction -
factors becanse totalizing flow meters were installed at the outfalls and actual ﬂnw measurements
were used-to determine the mass of uranium migrating off site.

Correction factors were caleulated for watershed areas, precipitation, and runoff
. coefficients. Watershed areas required a-correction factor because it was determined that arcas
- that contributed to flow at Outfalls NP-0002 and NP-0003 were not considered during carlier
years. Precipitation required -a correction factor because there were some years where an
average precipitation was used instead of the actual precipitation for that year, Runoff
coefficients required a correction factor because published estimates were used for some years
before the actaal mnoff was measured. The base watershed areas and the base rumoff
coefficients were taken from the 1993 and 1994 data.

The ranoff coefficients. were calculated by dividing the total volume flowing off site at
the outfall (as measured by totalizing flow meters) by the total volume of precipitation falling
on the watershed draining to that owdall for the particular year. The base coefficients were
determined by averaging the coefficients for 1993 and 1994 for each outfall, The correction -
factor was then determined by dividing the runoff coefficient used in the original calculations
into the base runoff coefficient.

The correction factor for the watershed areas was determined by dividing the watershed
area used in the original calenfations into the base watershed.

The correction factor for precipitation was determined by dividing the precipitation used
in the original calculations into the actual precipitation for that year.
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A final correction factor for the mass of uranitm ataach'mtfaﬂwasdmnninedby
multiplying the three correction factors together.

The corrected mass was then calculated by multiplying the original calculated mass by
the correction factor for that outfall for that year.

- The annual precipitation -and-corrected 1ol anaual mass-of uranium for the years 1987

- . through 1994 are plotted in Figure.t1:1, Figure 11-2 and-Rigure.11-3. . The mass, precipitation,

and mass per inch of precipitation is also show in Table 11-2,

Storm Water Outfall NP-0002

Figure 11-1 is for Outfall NP-0002. This outfall it downstream of Frog Pond and drains
the eastern section of the chemical plant where most of the building dismantlement tock place.
The figure indicates that the uranivm migrating off site initially decreased, then increased with
. . the beginning of building dismantlement. -Uranium migration decreased in 1994 when cosrective-
measures were taken and building dismantlement was finatly complete. The figure also mdmates _
that the wranium mass is proportional to the precipitation. The mass migrating off site per inch
of precipitation was calcuated and can be seen to initially decrease and then somewhat increase -
with the beginning of building dismantlement in 1992 (Table 11-2). With the completion of
building dismantlement in 1994, the. mass per inch of precipitation decreased slightly. It also’
appears from the data of individaal storm events that uranivm concentration in storm watér is
as dependent on volume of siormwater, length of precipition event, and time between
precipitation evenis as it is on activities that have taken place on site. '

Storm Water Qutfall NP-0003

Figure 11-2 indicates that uranivm migrating off site sharply decreased between 1987 and
1989 at Outfall NP-0003. This was a result of the construction of the Ash Pond diversion
chanwel, which was started during November of 1988 and completed in April of 1989, The
diversion channel diverted much of Outfall NP-0)3 flow arcund the highly contaminated Ash
Pond area preventing it from flowing through the pond as i had in the past. The only flow from
Ash Pond now is storm water runoff from precipitation falling directly on the pond. The annual
uranivm mass at Qutfall NP-0003 is highly dependant on the flow from Ash Pond. During the

DOE/CR/Z1548-61Z, Rav. O Ty




- ——

I v

]
SEONOTOAMY  romsawn] ZLE-DPILIAOEOO  comsmom]

1-L1 3YNDI

£600-dN

1 ssel umﬁw_tuu - ‘thodig ﬁ:ccd e

CHOUVHOBIT WNNINYHN TYNNNY 1VLO0L
. ) . AeBA .
o vﬂi—, ) ﬂ%_. .Nn_nw ..+4—_ .....jE. ﬂw_ﬂ.-.. : .Hﬁrn_r h.ﬂ.ﬂr o
;. .
01 .
- ol
N e N LR
: . E e " ' L v
, N e A — —= | §
Nl L
= - .#.. 3 B . M
-_.r - E 1
. 05 f<n o
. a-
e .
Of
£+ .H_.




B e . |

. ZiL3ENDM

. £000-dN
TIV4LN0 HALYM WHOLS LY _
AIOHVHOSIO WNINYEN TVANNY TVI0L |

. ross j& eae - beel

2

o

#

s
.I._._y.._.-....r._ll

g

s .

(re0\ /o040 LONENAIDBI] EIOL
| § 8
.-*"*
K
.
S
[ ]
;
f

S .

.ﬁ_

Bt

2
(woBy) wnumin pOL




e vl 3@ .E...L... N o]

 GGEOVBZONAY  owuwes] TLETPGLILONIO0  roasoind

£-11 34N0d

_ wmmﬁ _umuomnn_o. —-— ~divaid ﬁ:cci ,_.i,._

G000-dN .
. TIWWIN0O H3ivm WNHOLE LY
G3DUVHISIO WIHNVHA TYNNNY Y101

(ras \/By) whrein oL

o) .
o t_m__u.v_. _wm_ﬂ—., Nﬂwﬁ. _.owuw Dm_.n_. _n@pn_. mn—mr hu_ﬁ__. ) o
. . .
- 02 \ /I\\l\l.\.l\ /l/
3 . o0
. ] . . .
. m e . o / |
i} 4 - : o
’ B ’ . |.] IIIIIIII t\ T - )
| m I..._.,. .u... THem, . C Bl .
# T rjr}f - H
c.__.___ \\.‘ - .;.-( .___\ .
: 4. S ol
d ; o0
0h- -, )
M _4_._}_ 1\.\ 3 ..
:m‘ 2 (L
E!
e
0l
06
08 0L




WELDON SPRING SITE ENVIRONMENTAL AEPORT FOR CALENDAR YEAR 1932 . o6 rags

TABLE 11-2 Mass of Uranium Discharged from NPDES Storm Water Outfafls

Yaar : II 1987 1988 .| 1989 1340 ta81 | 1832 1953 1984
Prﬂc:pltutlon 1FP’T] linchael ! BE B .. 33.9 28.5 45.1 34.2 33.4 54.7 4.7
Qutfall NP-DOO2 (kq) E K. . 1 25 22 33 a2 1 L] 38
J_ ozs Lo | o7 | oer | 12 | | vos |
Qutfall NP-OOO3 (kg) il - 582 176 35 17.7 73 75 164 49 |
M&Bs.ﬂnah of PPT tkgfin} . 19.11 5.12 1.23 0.35 188 . 236 2 58 'I+41
Quitfall HF-CQOE (k) g . 26 1% 5 7 15 31 . 12 i
Mossthoh of T thgins____ Lios | o7 | oss | oss | o3 | o4s | 057 | o4 |

summer and other dry periods there may be littie or no flow from the pond which resuits in the
diversion channel flow, from the much less contaminated areas of the site, making up the bulk
-of the flow. This causes lower uranitm concentrations at the outfall,

During winter, when the Ash Pond soils have become saturated and precipitation may
be higher, flows from Ash Pond increase and concentrations at the outfall are higher, There has.
been littte soil disturbance or other sctivity in the NP-O003 watershed. The graph shows that
sirce the diversion channel was constructed, the mass migrating off site has been proportional.
. to precipitation. The mass per inch of rain has also remained fairly steady (Table 11-2).

. "The mass during 1990 for NP-0003 was exceptionally low. Although precipitation was
 fairly high, the randomly collected samples may have been collected when Ash Pond was not
- discharging. In 1993, when precipitation. was very high and massive flooding of the Missouri
and Mississippi Rivers occorred, it can be observed that the mass per inch of precipitation
increased slightly, bt still remained in thé range of the years previous, The mass per inch of
precipitation decreased stightly during 1994 because: precipitation was Iess than normal; Ash
Pond discharged very litlle; and becanse a soil cover was placed over the south dump area of
the pond and the pond itself during the middle of the year, which decreased the concentration
of uranium in the Ash Pond water. The covers were placed because Ash Pond is being used as
"a storage area. The storage of materials makes Ash Pond a managed area and the DOE requires
mmmcmtcrﬂomngﬁomamanagedmhawummmmmmlﬁsmanﬁmpﬂﬂ
Ifthemncaﬁmuonls higher than 60{ pCi/l, ﬂlewaterisrﬂtmnﬁdandtreated
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In summary, precipitation has had the greatest effect on the mass of umanium migrating
off site at NP-0003, and the Ash Pond diversion channel and the cappmg of areas of the pond
have helped reduce uranium nﬂgraﬁun

Storm Water Outfall NP-0005

Qutfall NP-0003, the Southeast Drainage outfall, indicates that the annual mass of
uraniom migrating off site has been proportional with precipitation (Figure 11-3). The

constriletion of the site water treatinent plant beginning in 1992, with much earth disturbance
for construction of the effluent and equatization basing, appears to have had little, if any, effect

on the cutfall. A siltation basin was constructed that settles sediments from the water flowing
off the treatment plant area, The storm water from the treatment plant site is generally less than

10 pCi/l for uranium. The other major source for the outfall is a watershed that drains the

highly contaminated Building 301 area, ‘This area has been partially capped in an effort to

* decrease the concentration of uranium in storm water leaving the area. The concentration of

oranizm in storm water from the individual sampling events is highly dependant on precipitation
rates, periods between precipitation, and the ratio of flow from the sedimentation basia and the
. Building 301 area. Although concentrations from the 301 area have been high, Table 11-2

indicates that the mass of uranipm per inch of precipitation has remained fairly sm&dyandwcn
decreased somewhat. :

In conclusion, it appears that although site activities can cause increages in off. site

" migration of uraninm, the major factors are total precipitation and precipitation rates. Mitigation -

measures have also been effective in reducing the migration of uranium off site and maintaining

the mipration at steady levels.
11.2.4  Biodenitrification Study

A full scale system that biologically destroys nitrates from contaminated water was
successfully implemented last spring and summer at the Weldon Spring Site. Cleanup at the

chemical plant necessitates the treatment of chemically and radiologically contaminated water-

from four raffinate pits and a number of small impoundments, The current water treatment plant

at the site i§ capable of removing site contaminants with the exception of nitrates and other
anions. ' ' '
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Unusuatly high precipitation in 1993 caused water levels in raffinate pit 3 to increase to

a level threatening to overtop the berm and rmsmg the possibility of ha'i_.*ing'tn transfer water.
from raffinate pit 3 to pit 4, This transfer was not considered to be a desirable option sirice

 raffinate pit 3 water contains high levels of nitrates which are not found in raffinate pit 4. The

existing wastewater treatment facility was tiot capable of treating water high in nitrates, therefore

mheraltermﬁvesmmdnoethcwaterlﬂeliumfﬁnatﬁpiﬂh&dmidemﬂiadr

Bicdenitrification in the raffinate pits was identified as a potential altemative to reduce
the nitrate concentrations. The biclogical process converts nitrates to nitrogen and carbon

dioxide, therefore reducing the nitrates to a low level. Once the nitrate levels are reduced, this -

water can be transferred to raffinate pit 4 for final treatment in the site water treatment facility,

Bench and pilot scale studies were conducted first t evaluate the feasibility of the process
and to support the full scale dcmgn and: application. These studies demonsimted that when
nutrients were provided to the water, the: microorganisms. that exist in the water consumed the
nitrates and that the water could therefore be successfully. hmlcrgmally denitrified. .

Full scale operations weremhatedmlunﬂmdemtnfyﬂﬁﬁﬂﬂmgaumsofwalerfm

raffinate pits 1, 2, and 3. The water from raffinate pit 3 was pumped to raffinate pits 1 and 2,
where the water was processed. Pre-batch data was Gollected and provided a bassling for
calculating the appropriatz amount of calcium acetate and phosphate needed to denitrify the
water. The caleium acetate solution and phosphate solution were fed to the pits over a 24-hour
period to ensure adequate muttient dispersion,

Once the treatment was started, the pits were monitored daily for nitrates, pH, dissolved -

oxygen, temperature, total organic carbon, and sulfates. Treatment times for sach batch varied
from 3 to 5 days per batch depending on operating conditions. Nitrate levels were reduced
from 400 mg/l to less than 20 mg/t, although typically less than 10 mg/l (Figure 11-4). The
discharge level for nitrates set by the State of Missouri is less than 20 mg/l,
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13 GLOSSARY, ACRONYMS, AND ABEREVIATIONS

13.1 Technical Terms

ABSORBED DOSE: The amount of energy absorbed in any material from incident radiation.

Measured in rads, where 1 mad equals 100 ergs of epergy absorbed in 1 gram of matter.

ACTIVITY: A measure of the rate at which radicactive material is undergoing radioactive -

decay; usually given in terms of the number of nuclear disintegrations occurring in-a given

quantity of material over a unit of time, The unit of activity is the curic (Ci) (see also

BECQUEREL and CURIE), :

ALARA: An acronym for "As Low as Reasonably Achievable.” This refers to the U.S.

Depariment of Energy goal of keeping releases of radioactive substances to the environment and -

exposures of humans to radiation as far below regulatory limits as “reasonably achievable.”

ALLUVIAL AQUIFER: A subsurface zone, formed by the deposition of sediments by renning
waler, capable of yielding usable quantities of groundwater {0 wells,

ALPHA PARTICLE: A positively charged particle emitted from the nucleus during the -

radioactive decay of cenain radionuclides. It consists of two protons and two neutrons bound
together; it is identical to the nucleus of a helium-4 atom.

BACKGR{}UND RADIATION: Radiation due to cosmic rays and radiation from the naturally

radioactive elements in the surface of earth.

BEDROCK: A rock formation usually underlying one or more unconsolidated formations.

BECQUEREL: The SI unit for activity. 1 becquerel (Bq) = 1 disintegration/second =
2.703 X 10! curies. |

BETA PARTICLE: A charged particle emitted from the nucleus of an atom, with 2 mass and

charge equal in magnitude to that of the electron,
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CHAIN-OF-CUSTODY FORM: A standardized form used in tracing the possession and
handling of individual samples from the time of ficld collection through laboratory analysis.

COMMITTED EFFECTIVE DOSE EQUIVALENT: The total dose equivalent averaged

~ throughout a tissue in the 50 years after intake of a radionuclide into the body.

CONTAMINATION: A foreign mhrsatance -it-or-on the surfaces -of soils, structures;-areas,
ohjects, or personnel. :

COUNTING STATISTICS: Statistical analysis required to process the results of nuclear

counting experiments and to make predictions about the expected precision of quantities derived
from these measurements.

CURIE: A measure of the rate of madioactive decay. One éimie (Ci) is equal to 37 billion
.dlsuu&gratwnspﬂmmdﬁ?xlﬁmdps), whmhlsequaltuthedecayrate nfonagramnf
radium-226.

DAUGHTER: An element that results immediately from the disintegration of a radioactive
element.

DECAY PRODUCTS: Isotopes that are formed by the radioactive decay of some other isotope.
In the case of radium-226, for example, there are 10 successive decay products, ending in the
stable isotopﬁ lead-206

DFRIWEID CONCENTRATION GUIDE: Concentrations of radionuclides in water and. air that
could be continucusly consumed or inhaled and not exceed an effective dose equivalent of 100
Torem/year,

DISCHARGE: In groundwater hydrology, the rate of flow (usuatly from a well or spring) at

a given instant in terms of volume per unit of time.

DOSE: Total radiation delivered to & specific part of the body, or to the body as a whale; also
called dose equivalent.
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‘DOSE RATE: Dose or doge eqmvalmtperumt of time (e £., nmhrmnper}raar] asms being
dedivered to the body. |

POSIMETER: A device used in mﬂasuring radiation dose, such as a lithium fluoride (LiF)
thermoluminescent detector (TLD).

EFFECTIVE DOSE EQUIVALENT: The proportion of the stochastic risk resulting from
irradiation of a tissue to the total risk when the whole body is irtadiated uniformly. A term used
to express the amount of effective radiation when modifying factors have been considered, it is
the product of absorbed dose (rads) multiplied by a quality factor and any other mndlfying
factors. It is measused in rem (Roentgen Equwalent Man).

ERG: 1 ERG = 2.8 x 1071 KwH

EXPOSURE PATHWAY: The ronte by which a contaminant or health hazard may enter and
move through the environment or an individual. :

EXPOSURE RADIATION: The amount of iomization produced in air by X-rays or gamma
rays, measured in Roentgens (R).

GAMMA RADIATION: Penetrating high energy, short wave-length, electromagnetic radiation
(similar to X-rays) emiited during radioactive decay. Gamma rays are very peneirating and can
be attenuated only by dense materials such as lead.

GROSS ALPHA: Measurement of all alpha-emitting radionuclides in a sample.

GROSS BETA: Measurement of all beta-emitting tadionuelides in a sample.

HALF-LIFE: The time it takes for half the atoms of a quantity of a particular radioactive .
element to decay into another form. Half-lives ufdlffermtlsotopasvaryﬁnmmﬂhnnths ofa-
~ second or less to billions of years.

HECTARE: A unit of area in the metric system equal to 10,000 square meters. It is
approximaiely 2.5 acres.
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HYDROLOGIC: Pertaining to study of the properties, distribution, and c::culauun of water .

on the surface of the Iand, in the soil and underlying rocks, and in the atmosphere,

- ISOTOPE: Nuclides having the same atomic number bt different mass mumbers.

LLD: Lower limit of detection,

- MDA: Minimum detectable amount

NATURAL URANIUM: A naturally occurring radioactive ¢lement that consists of 99.2830%
uranium-238, 0.7110% uranium-235 and 0.0054 % uranium-234 by weight,

NUCLIDE: A general term referring to isotopes of the chemical elements, both stable and
unstable, '

- FERCHED LENSE: A small, localized water-satyrated zone of subsurface. mabenalsurrmmded |

by unsaturated material.

- RAD: A unit of absorbed dose; acronym for radiation absorbed dose.

RADIATION: A very general term that covers many forms of particles and energy, from
sunlight and radiowaves to the energy that is released from inside an atom:. Radiation can be
in the form of electromagnetic waves (gamma rays, X-rays) or particles (alpha particles, beta
particles, protons, neutrons). '

RADIONUCLIDE: An unstable nuclide that undergoes radioactive decay,

RAFFINATE: A waste product from a refining process, i.e., that portion of a treated liguid -
mixture that is not dissolved and not removed by a selective solvent,

REM (Roentgen Equivalent Man): A guantity used in radiation protection to express the
effective dose equivalent for all forms of ionizing radiation. A rem is the product of the
absorbed dose in rads and factors related to relative biological effectiveness.
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SI: International System of Units.

SIEVERT: The SI unit used to express the effective. dose equivalent for all forms of i mm:mng
radiation, 1 Sv = 100 rem

STOCHASTIC: "Stochastic” effects are those for which the probability of an effect occurring,
rather than its severity, is regarded as a function of dose, without a threshold.

WORKING LEVEL: Any combination of radon-222 decay products in 1 kter of air that wilt
result in the wltimate emission of 0.21 erg of alpha energy is defined as 1 WL, It-is based on
the 0.21 erg of alpha energy that would be emitted by the decay products of 100 pCi of Ra-222
. in 1 liter of air, where the decay products are in radioactive equilibrium with the parent.

WORKING LEVEL MONTH: The product of WL and duration of exposure, normalized to
a I-month exposure period.

X-RAY: Penetrating electromagnetic radiation having a wave length that is much shoster than

that of visible light. It is customary to refer to rays originating in the nucleus of an atom as
gamma rays and to those originating in the electron field of the atom as X-rays.

13.2 Acrovyms and Abbreviations

No abbreviations for common units of measure or chemical elements and compounds are
included in this list. Some less common units of measure, such pCY¥ and pCY are mcluded

ACM ashestos-containing materials

AEC Atomic Energy Commission

AHERA Ashestos Hazard and Emergency Response Act

ALARA as low as reasonably achievable

ANL Argonne National Laboratory

ARAR applicable and/or relevant and appropriate requirements

ASME American Society of Mechanical Enginsers

BA Baseline Assessment for the Chemical Plant Area of the Weldon Spring
Site
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BOD

Bq

CAA
CEDE
CERCILA
Ci

- CM&O
COD
CONOPS
CWA
cxX

DL/2

EE/CA
EIS

EPA
EPA,

HQA
EQARJP
ES&H
FERC
FFA
FHHS

Biochemical Oxygen Demand
becquerel

Clean Air Act ' :
Commilted effective dose equivalent

Comprehensive Ehvironmental Response, Compensation, and Liability Act

curie

Contract Laboratory Program
Construction Managemient and Operations
chemical oxygen demand

Conduct of Operations

Clean Water Act

categorical exclusion

Derived Concentration Guideline
detection.limit

dinitrotoluene -

U.S. Department of Energy

U.S. Department of Transportation

. data quality objectives

Environmental Assessment
Environmental Data Admiristration Plan
effective doge eguivalent '
engineering evaluation/cost analysis

- Environmental Impact Statement

Environmental Monitoring Plan
Environmental Protection Agency

U.S. Environmental Protection Agency
Environmental Protection Program Implementation Plan
Environmental Quality Assurance
Environmental Quality Assarance Project Plan
Environmental Safety and Health

Federal Energy Regulatory Commission
Federal Facility Agreement

Francis Howell High School

Fire Protection
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Fs

HAP
HMWM

MDOC
MHTC
MSA

misk

miv
NAAQS
NCP
NEPA
NESHAPs

Feasibility Study for the Remedial Acuun at the Chemical Plant Area of
the Weldon Spring Site

hazardous air polhitants

Hazardous Materials Waste Management

Health Physics |

Missouri Department of Natural Resources Historical Preservation Officer

Headquarters

Hazardous Substance List .

heating, ventilating, and air mm:lm:mmg

Industrial Hygiene

Industrial Safety -

Land Digposal Restrictions

lower limit of detection

Maximum Available Control Technology

maximom contaminant level (Safe Drinking Water Act)

minimum detectable activity

_mininum detectable concentration

Missouri Department of Natural Resources

Missouri Department of Conservation

Missouri Highway Transportaiion Cominission

material staging area

mean sea level

millisievert

national ambient air quality standards

National Qil and Hazardous Substances Pollution Contingency Flan
National Environmental Policy Act '

National Emission Standards for Hazardous Air Pollutants
National Historic Preservation Act

National Pollutant Discharge Elimination System -
National Priorities List

National Response Center

polychlorinated biphenyl

picocurie

. phase contrast microscopy

DCEORIZ1E48-612, Rav. O

236




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR, 1994 ' 051595

PMC : Project Management Contractor

PP ' Proposed Plan for Remedial Action and the Chemicat Plant Area of the
Weldon Spring Site ' '
ppm parts per million
PTI Project Training and Improvement
PVC polyvinyl chioride
QA/QC Quality Assurance/Quality Control
QA Quality Assurance B
QAMS Quality Assurance Management Staff
QAPP Quality Assurance Project Plan -
QWTEP quarry water treatment plant
RCRA - Resource Conservation and Recovery Act
RI Remedial Investigation
RU/FS Remedial Investigation/Feasibility Study
ROD Record of Decision |
. SARA Superfund Amendments and Reauthorization Act
SDWA Safe Drinking Water Act '
)| Saturation Indexes
SiC Standard Fndusirial Classification
SOP Standard Operating Procedures:
SWATS Site Wide Aundit Tracking System
SWTP sife water treatment plant
TBP tributyt phosphate -
TC ' toxicity characteristic
TDS total disgolved solids
TEM  tranamission electron microscopy
TLD thermoluminescent dosimeter
TAB trinitrobanzene
TND dinitrotoluene
TNT trinitrotoluene
tpy tons per year
TSA temporary storage area
TSCA Toxic Substance Control Act

TSS total suspended solid
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USEWS 1.8, Fish and Wildlife Service

USGS 11.8. Geological Survey '

vOC volatile organic compounds

WITS Waste Inventory Tracking System

WLM Working Level Monitor '

WPC Water Pollution Control

WSCP Weldon Spring Chemical Plant

WSQ Weldon Spring Quarry

WSRP Weldon Spring raffinate pits

WSSRAP Weldon Spring Site Remedial Action Project
WSUFMP Weldon Spring Uranivm Feed Materials Plant
1 liter

mg -milligram

mE/l milligrams per liter

uCi ' microcurie -

ugll C micrograms per liter
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APPENDIX A
Unpublished Docoments
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Department of Energy
Qak Ridgs Operatians
 Weldon Spring Si

Remadigl Action Projest Oltice

" 7288 Highway 94 Sauth

S1. Charles, Missouri 53304

. Novembet 21, 1994

Mr. M. D. Jawett, Chief .

Regulatory Branch, Operaticns .
Division
U. §. Depariment of the Army

‘Kansas City District, Corps: uf Engmeers
700 Federal Building

Kansas City, _M:ssuurr 64106-2826%
Dear Mr. Jeweti: |

WELDDN SPRING SITE HEMEDIAL ACTION PROJECT (WSSRAP] SECTION 404
ATI:DNWIDE PEHMET NO. 26-

REFERENCE: March 11 1994 letter fran D Jewett torJ. aners

Pursuant to the contingent appmuai described in the referenced latter, [: am
submitting the signed Mitigation Agreement betwesan the Missouri Departm&m

_of Conservation and the U. §. ﬁapartment of Energy.

1t is. my understanding that the Missouri Department of Conservation {MBE}C}

and DOE have authority 10 proceed with the project described in the permit.

© The MDOC znd DOE pian to proceed with the project in accordance with
~ conditions dascnhed m the. sub]ect permit.

Additionally, the WSSHAF‘ Site Environmantal Report will be sent to you

~ annually to satisfy monitoling requiremaents.

| ?uu have amr questions, please cnntat.'t myself or Bruce Ballew.

Sincersly,

- tephen R. McC;acken
Project Manager

Weidon. Spring Site
Remadial Action Project -
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";‘: Enclosure:
- As stated
L cc wfo enclosure:
i Larry Cavin, COE
Chad Remley, Soil Conservation Service
Roy Grimes, MDOQC .
" Martha Windsor/Geri Kountzman, MDNR
Mary Picel, ANL '
- Jim Powers, MK-Ferguson:
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project included in Et{achment A.

AGREEMENT

~ug AGRESMENT made snd entered into, by and among the Missouri

' Department si Conservation, narainafter referred 1o as the "MDC" and ths

Unitad States Dzoartment of Energy, herainaitar reéferrad to as the "DOE."

WITNZSSCeTH:
The DOT desires io meat its bbligations to.2ff2ct no nét joss.of watland arsas
s a result of its ramediation efforts being undertaken at the Weldon Spring Sits.
F{amﬂmal Aciion Projsct {WSSRAP] in 8t. Charizs Caunw, Missouri.

W’:}C desires to crasts seasonal herbacaﬁus w=ﬂands on tie Susch

Cansnrvauon Arza in St. Cherles County, Missouri adlac=nt LQ WESRAP.

The Fartias dasirs 1o accor‘npiqsh the creatmn of the WEI!E"ldS 2s sc-.on as
nossibls during in2 Fallx'W'rntar_ 1893 =0 a_s:m.maka_.conszrgcﬂun eguipmsant |
&vaila’bh for post fiond activitizs in the Spring/Summer of 1834,

NDW Tr‘.E%"FDF{E,' in cnnsideratian of the covenants and promisas

* contained herein dus to be faithiully kept and perfﬂrmed b*,r tha pariizs hereto

and 22ch of them, itis agreed as follows:
1. Tha MDC will prepare a plan for the propossd wsilands crastion -
2. DOE representatives will hav-e an nppér‘cunif‘f to review ihe plans -
and spéclﬁﬁatinns and tha.MD_C will executz the watlaqu creat.i;jn in.
GCCDTGEHC“ with the nian set forth in Attschment A ]
.I 2. Tha MBC will o2 responsible m.r all censtrur:.tmn s1ors assoctziad

with ihe developmant of the pmpos&d weilands area including but not limited
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5 use of Staiz of Missouri personng and gquiprnent.

4, The MDC will haue:the.right to maks any nedessary henpes 1o ths
specifications 30 the propossd wetland areas except that no such chznges will
a#act DOE’s chligation of funds under this Agreement. 'MDC should notify DOC
of any changss to the wetiand craation efiort which adverszly impact the
construction scheduie or G.rhi:_:h may result in a change of tha scope of the
project. | |

—

5. Sursuent to @ Cooperative Agrasmant (Atischment B), the DGE will

: taﬁder to the Statz of Missouri a check in the amount of $30,000. Tha MDC

agress that inese funds shall b used for the sole purposz of developing
wetlands as specified in Attachmant A,

0. The MDC agraes to mshage the ﬁetiands_in accordance with the
Wetlands Proizct Plan {ﬂxﬂ:‘achment CY

IN WITNESS WHEREQF, the parties have entered into this agresment on

ihe last date written below,

i

Executad by the DOE the 2 day of 4% g, 1807

Executsd by the MDC the Yth day of February, 1994,




W

T4

el

-d
]

[

. .F'|'I|i'r

y -:- 1-1'\-_;:-'- 1!._,#3:;_. ST et A R ....55;".!"’-{ A

ﬂﬁﬁiﬁiﬁ

TO: Distribugion

REPORT OF TELECON

FROM: Ken Warbritton
DATE: - Decembex 1. 1994
TIME:  i:00 PM

CONVERSATION WITH:
Roy Griwes ' ' ' PHONE :441-4554 o
OF :Missouri Dept. of Conservation

INCOMING:

OUTGOTNG: X

.| AND:Ken Warbritton PHORE : x2333

OF :BMC

SUBJECT - Wﬂhﬂg

F - \T1

-Ingigcggsed the following topics with Roy:

1 va -1n f om é

a P jﬂlﬂj‘ﬁ & wﬂn . ‘!f%
Kol d

E0¢ Lis ~ABE leecd,
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. FROM: _HAZEL R. O’LEARY ;Zf s
SUBJECT: NATIORAL . ENVIRONMENTAL POLICY ‘ACT ‘POLICY" STATEMENT

[D2LANTERFENAS00 EAX: PARS
The Sacretary of Energy
Washingten, DC 20585

June 13, 1994

MEMORANDUM. FOR SECRETARIAL OFFICERS AND HfAD FfFIELD ELEMENTS -

Full compliance with tha Tetter aad spirit of the National
Environmental Policy Act {MEPA}, our natjomal charter for

protection of the environment, 15 an essential priority for the
. Dapartment of Energy, consistent with cur cors values. We are
fully committed Lo pursuing excellence in all szreas of

envirenment, safety, and heaith, including NEPA activities. The
Department’s openaess initiative underscores the need for public
access to information and invelvement 4n our actions. The NEPA

process is 2 valuable planning tool and an opportunity to improve
the quality of the Department’s decisions and build public trust.

An intermal process improvement ieam and further anzlysis by the
effices of the Assistant Secretary for Eavironment, Safety and
Health and the General Counse) have shown that we nust improve cur
NEPA process. We must approach MEPA as a team--ensuring quality
and improving efficlency and thereby making NEPA work better and

. cost less. - According]y, with the sttached Policy Statement, I am

directing a ndmber of &ctions t¢ streamling the NEPA process,

.. minimize the cost and time for document preparation and review,
- . emphasize: tesmeork; and meke the process mors uyseful to decision

makers and the pubiic, Importantly, the Potigy Statement requires
cantdnuing evalustion of the outcomes of thase reforms and ailows
for additional changes where necessary. I look forward ip full
participation within the Department, inciuding our contractors, in
implementing thesa important new policies.

ATTACHHENT .
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 SECREFARIAL POLICY STATEMENT
ON THE NATIOMAL ENVIRONMENTAL POLECY ACT

The NEPA process 1s a valuable planning tool and provides an opportunity to
improve the Oepartment of Energy dectsions amd build pubtie trust. Raviaws of tha
Deparimeat’s KEPA program have shown that the Department must chan?e the way it
corducts its business to aveld unnecessary delays and reap the full benafits of
the NEPA process. The Department must conduct the process as a team effort to -
make NEPA work batter and cost less. The:following new.policies will streamline
the NEPA process, minimize the cost and time. for dscument preparation and raview,
smphasize :teanwork, and wmake -the: process more wseful-to decision makers -and. the -
public, - Excepi.where specifically indicated otherwise, these pelicies are
immediately effective. o :

I. Delagations of Authoerity -

A.  Te facilitats early integration of the NEPA process with project planning
- .and decision making, reduce document review times, and foster ownpership

of NEPA decuments, the Heads of Field Organfzat{sns listad in
Attachment 1 wil3 receive full authority for environmenta) assessments,
Findings of no significant inmpact, and associated floodplain and wetland
-action documentation requirements relating to their proposed actions.
Under certain conditions, Heads of Field Organizations may redelegate
these authorities to Heads of subsidiary Field Qrganizatfons. For

. actions not within the purview of .2 field Organization, the Secretarial
Officers 1isted fn Attachment 1 will receive ful} authority for the
preparation of such documents relating to their actiens.

1. The Assistant Secrstary for Env{ronment, Safety and Health will grant
this delegation cpyn receipt of a valld request. Heads of Field
Organizations should redelsgate such awthorities to Heads of
-subsidiary Field Organizations upon receipt of A request. -Requesis

_ for delegation, should confirm that: {1} a NEPA Compliance Officer

+ .- hay been designated, {i1) .fnternal scoping procedures and publie

- participation and quality assurance plans have been prepared, and
£1§1), in the case of Field Organizations, adequate Department of
Energy legal respurces are available, :

Z. Secrétarial Officers and Heads of Field Organizations should submit

requests for delegation as soon as practicable: the Assistant - '

. Secratary for Environmen:, Safety and Health will delegate
author{ties within two weeks of receiving a valid request. Each

-~ Sncretarial Officer and Head of 2 Field Organization Visted 1in
Attachment 1 is required to submit 2 valid request no tater than ..
December 15, 1994, so that the delegation process can ba completed by
December 31, 1594, . . ' '
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'B. To reduce decument review times and foster ownership of NEPR documents,

€.

Secretarial Officers will approve implementation plans far environmantal

jmpact stitements for their respective proppsed actions, after soliciting

comments from the Office of Emvironment, Safety and Health, in
consuitation with the §ffice of the Genaral Counsel. Preparers are - -
reminded that implemsniatton plans are intended to be brief {nurmally
about 20 pagas} amd to simply estyplish a road map for the envirormental
review to follow. : g o

Each Secretarial Officer and Head of a Field Organization will submit an
annual HEPA planning surmmary to the Assistant Secretary for Enviranment,
safgty and Health by Jnnu:ry.al_pf'hanh year and will make the. summaries

avatiable to the public.

i. The annual NEPA planning supmaries will describe briefly the status
of ongolng NEPA compliiance activities and any environmantal -
assessments expected to be required in the next IZ menths or
snvironmental impact statements expected te be required {n the next
24 months and, if available, thz schedule for completion of sach NEPR
review identified (see Attachment 2}. -

‘2. Every three years starting with the first year, Field Organizations

will include tn the annual REPA pianning summary an evajuation of
whether a site-wide environmental impact statement would facilitate

future NEPA compliance afforts.

3. Tre OFfice of Eavironment, Safety snd Health will review the

summaries in comsuliaticn with the 0ffice of General Counsel and
comment as appropriate.’

To maintain the quality of NEPA revigws, the Dffice of Enviroament,
Safety and Health will provide additional guidance and training to
Secretarial OFfices. and Field Organizatiohs on matters such &s the

following:

1. Preparatiuﬁ of adsguate statemants of work to effectively direct the
efforts of NEPA contractors; '

2, Improving public participation in the HEPA process {to be prnv{ded'
With the assistance of the Public Affairs Office); and

3. Application of the Office of Environment, Safety &nd Heaith's

voecoumendations for the Preparation of Environmental Assessmenis and
En?irunmanta1 Impact Statements.” '

The Assistant Secretary for Environment, Safety and Health is authorized
to direct a Secrstarial Officer-er Head of a Field Organization to _
prepare an environmenta) assessment or environmental impact statement. -

Where. muttiple Field Organizations or Program Offices would be invoived
ip 2 proposed action for which an environmental assessmeni is to be
prepared, all invoived Offices should consult regarding the assigament of -

2
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responsibility for preparing and ipproving the gavivonmental assessment,

The Assistant Secretary for. Environment, Safety and Health will resolve

NEPA issues whare several Offices .are unable to reach agrasment.

I1. 'Prncess Changes

A,

The NEPA process shouid be a team effort. To astablish team laadership
and ownership of the NEPR process and thereby improve 1ts managersnt, the
cognizant Secretarial Officer or Head of a Field Organization wiil
dexignate a Department of Energy member of the team working on any

- project requiring NEPA review as-the NEPA Document Manager, to manage the

document préparation process and keep it on schadute. - Among the -
responstbiities of the NEPA Ducument Manager are too

1. Constder inngvative measures to reduce NEPA process time;

2. Consider reguesting variances from Department of Energy NEPA
regulaticns (16 CFR Part 1021) as necessary to meef Liming
.requirements or for other reasoms that are permitted umder seciion

© 1021.343 of the regulations; ind '

3. Elevate internal disputes for prompt decision.

The Project Hanager or HEPA Compliance Officer may serve this functioa as
appropriazte; in any case, the NEPA Document Manager should work clesely
with these other individuals. ' -

To ‘expedite. approval of inmbvative procedures, whare appropriste, the:
Assistant Secretary for Envivonment, Safety and Health is delegated
authority to grant variances from provisions of Depariment of Energy NEPA
regulations, as provided in 10 CFR }021.343. .

. The MEPA Bocument Manager will conduct -an eariy internal scoping pracess

for the environmental assessment or environmestal jmpact statement being

oprepared. . The scoping process should involve a tezm representing 213

necessary deparimental eiemants. - For an envirenmenial impact statement,
this internal scoping process shouyld precede the public scoping process
that -begins with publication of 2 notice of intent.

1. The internal scoping process wiit include the adeption of a proposed
‘schadule for the preparation of the NEPA document 'and a public
participation plan tailored to the preject in question.

2. For each environmeniz] impact statement, the schedulae established.
during the intern:l scoping process will, absent extraerdinary
circumstances, provide for completion of a final environmental impact
statement within 15 months of the issuance of the Notice of Intent.

3, Tha NEPA Document Manager will maiatain a tracking system to monitor
compliance with the schedule. - The annual NEPA planning summaries

3
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will identify NEPA reviews that are behind schedule amd the reasons
for any delays.” = - B

. To eiiminate nultiple ¢ycles of fuvisinﬁ:} internal reviews of draft

environmental assessmests and envirommental fmpact siatements will be

concurrent, rather thar sequential..

1.  As & genera) mattar, docaments will be revised anly after all
reviewing offices have submitted their comments and agreement has
. been reached 3s to what changes are fecessary.

© .. . E.  Absent extraordinary circumstances, any subsequent reviews that may -

_occur will be Timited to addressing eny mew material, confivming that
previous comments. have been. adequately addressed, and obiaining
management-level caq:urrnntel : -

.. To facilitate meeting the environmenta) cbisctives of the Eumpfehensiva

Environmental Rasponse, Compensation, and Ltabiiity Act (CERCLA) and _
raspond to concarns of yagulators, consistent with the procedyres of most

_ pther Federal agancies; the Department of Energy hereafter will raly on

the LERCLA process for review of actions to be taken under CERCLA and
:1iifaddrsss-ﬂi?ﬂ valyes-and public involvement procedures as provided
'E 'Dﬂ- ' ' . '

1. NEPA raviews will be:undertaken for siting, construction, and
operation of treatment, storage, and d1s€ds;1"fhcilitiis that, in

~ addition-to supporting CERCLA actions, also serve waste management or
cther purposes. _ o

2. Department of Energy CERCLA documents will incorporate NEPA values, .
such a5 wanalysis of cumulative, off-site, ecological, and SR
socioeconomic {mpacks, to the extent practicable.

3, The Department of Energy will take steps to ensure gepportunities for
~early public.involvement tn the CERCLA process and will make CERCLA
-documents available to. the public.as early as possible,

: -=#.5'Hutw1thstanding'the-ahhwa, the Department of Energy may chooss, after

consulfasion with stakeholders ang' as a matter of policy, to
‘integrate the WEPA and LERCLA processes for specific propesed
actions. IR : ' R :

E. For proposed corvetiive actions under the Resgurce Conservation and
fiecovery Act at sites that are 1isted on the ‘Mational Priorities List
under CERCLA, project managers should consult with the Envirosmental
Managemenit NEPA Compliance Officer, who will involve the Offices of
Ebyirenment, -Safety -and HealTh and General Counsel as necessary. to
nake determinations about how to proceed under NEPA. "




rr=e—
o i
* .. .

R

(R T

T

g
K

¥

)
1

I

11T. KEPA Contract Reform -

Iv.

0617 '94 13:53

AL

8.

LD L ENTEERHIE00 FAm: : PAeE 8

LoF T

A1l future contracts for the preparation of env‘irunneﬁtﬂ azsessments and
environeental impact statements will contain dncentives to encourage .
superfor parformance in document quality and timstiness.

To {mprove the quaiity and timeliness of decuments, atl contractors
preparing NEPA documents will be subject to performance appraisals, .

1. Procurament zolicitations will 1nclude an evaluation critarion for
the bidder’s past parformance of comparable 2ssigamente.  Measures
will include any existing evaluations of NEPA support perfurmance;.

2. At the conclusion of the preparation of each environmenta?l assessment
and environmental impact statement, the NEPA Document Manager will
evatuate the contractor’s performance for timeliness, quality, cest- -

. effectiveness, responsiveness, and spplication of the Office of
Environment, Safety znd Health’s "Recommendations for the Preparation
of Eavironmental Assessments and Environmerital Impact Statements.”
The eyzluations will be provided to the contractor with an _

Cgpportunity for rsbuttal and made available te Secretarial O0ff{cas -
and Field Organizations for consideration In assigning future work to
a contractor. - :

3. Management and Operating Contractors and National Laboratories-will
be subject to. the same BEPA evaluaticn process as other contractors.

Consistent with the contract reform effort that {s underway Department- -
wide, ¥ gquality improvement team comprised-of Headquarters and Figld _
project, procurement, NEPA, and legal parsonne] will be formed te develop
innovative coatraciing mechanisms 2nd ncentives suited particulariy to
MEPE dacumeni preparation comtracts. T7The quality improvement team will
develap recommendations on the most effective use of different
centracting mechanisms, such as fixed price contracts, .award fees;
indefinite quantity/indefinite delivery contracts, and fask order -

. -contracts...The team aiso will recommend specific methods of evaluating a
. potential contractoer’s past performance. - finally, the team should

consider proposing Department of Emergy crganizations to participate in
pilot projects to test contracting mechanisms and methods of evaluation

and to monitor performance of the resutting comtracts throwugh appropriate -

metrics. The team will report its findings and recommendaifons no jater
than October 1, 1994,

Mditicna) Reforms for High Priority Projects

A.

Department of Enetgy personnel rather than contractors wiii be used, to
the waximum exient practicable, to prepare envircnmental assessments ang
environmental jmpact statements that have shert preparation time
requirements or present unusually controversial or sensitive issues.
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- Where resource 1imitations do not permit Department of Energy personnel
to carry out the entire task, contractors might be used for Timited
analytica) or drafting.assignments. ' '

B. When necessary or hetpful in maeting fmporiant departpental objectives,

_ the NEPA Document Manager way form a special team, comprised of relevent
D ' ' © Field Organization and anratlrial-ﬂfflcl_persnnnel and representatives
e from the Qffices of Environment, Safety and Hsalth and General Counsel,

: _ to carry out the NEPA process from start to #intsh. This will ensure

= ' that al} relevant programpatic, policy, and legal considerations are

o +aken into account from the beginning and that the only necessary review
function !¢ obtaining.senior management appreval.

¢. The NEPA Ducumant-Haﬁagar is encouraged to concider whether a specific
pruject.ﬂffurs'oppnrtunities”for'innn?atiun in the NEPA process. -For.~

gxample:

i. Using 2 tu1]-F?ée-nuuber for submission of comments In nrdér to
reduce the number of public sceping meetings. o

e .-\1

-3

?? ' ..+ 2. Providing the NEPA document on-iine as an eption for 1ntErzsi;d
Qe * parties to provide comments. :

- D. The cognizant Secretarial Officer anid the Agsistant Secretary for -
E " Environment, Safety and Health will comsult to determine whether
o delegation of approval authority for a sgﬂcifi: environmental impact
' statement to the Secretarial Officer or he Head of a Field Drganization
would be appropriate to expedite the review and spproval process. R

V. Enhanced Public Inun1uamgnt

o A. NEPA Document Managers wil) take appropriate action to encourage and :
-facilitate public participation throughout the MEPA process, taking 4nto
aecount DFFice of Environment, Safety and Health guidance .on improving
public participation. : -

B. - Whemever possible, the Department of Eneryy will provide enhanced
. oppertunities for public javolvement in the env{romments] assessment
. process, which erdinarily will include at a gintmum: :

1. Early public notice of the Depariment of Energy’s intent to prepars
an envirormental assessment {concurrent with state/tribal -
potification}; and ' - o

3 2. Oppertunity for fnterested parties, on request, to review
: environmental asséssments {concurrent with state/tribal review) prior
to Depariment of Energy approval. -




L]

1

B

£t

Il

A

Yud

[

A

< Y1

——

(E-17 *24 14:00 { DL ONIERFAHER00 FRXG S PAEE - 30.-

Continuing Inprovement

A. One year from now a quality ioprovement feam will be formed to measurs
‘the outcome of the NEPA initiatives put forth {n this policy statement
and to consider what additional reforms are necessary; this team will
report its findings and recommendations within 90 days of its formation.

. 8. The Office of Environment, Safety and Nealth wiil sollcit comnents From

the NEPA Document Manager, the NEPA Compliance Officer, and team members
after completing each environmental impact statewent and environmental
issessment on lessens learned -1n the process. and wil) circulate 2 .
“quarterly summary to 211 HEPA Compliance OfFfcers and NEPA Document
Managers. The Cffice of ‘Environment, Safety znd Health also will-revise
its “Recommendations for the Preparation of Environmental o
Assessments and Environmental Impact Statements®, as appropriate, to
refiect the lessons learned and will improve Department-wide NEPA policy.
directives, guidance, and training accordingly.

L. The Office of Enviromment, Safety and Health will provide NEPA traiming

- inorder to develsp a more knowledoeable and experienced group of
HEadq?:Iters and Field personnel capable of carrying cut NEPA compliance
activitlas. : '

D. The Dffice of Environment, Safety-and Health will consider establishing a
- NEPA certification program to formally recognize the expertise of -
personnel who have achieved a specified combinatien of training and .
practical experlence. :

E. The Office of Environment, Safety and Health and the 0ffice of General
Counsal will monitor the pregress of and advise the Secietary on the
‘Depariment’s NEPA compiiance program, Metrics will {nclude the cost and
time required for NEPA document preparation, the influence of NEPA review

. &n decisieon making, the evaluations of coniractor performance,
Envivonmental Protection Agency ratings of Department of Enargy
environmentad impact statements, public reactions, and 1itigation

- -experience. - Within {wo years, Secretarial Offices and Field '

" Organjzations, with assistance from the OFFices of Environment, Safaty
and Heaith and General Counsel, wilj reduce the median process time for - -
environmental impact statements {from notice. of intent to finxl
environmental impact staiement) to Y5 months with no decline in guality.
Meeting this oblective will, of course, require adjustments to the

“schedules for environmental impact stataments mow in preparation.

F. In carrying out and fmproving their NEPA compliance process, Heads of
Departmenta) Elements should make sffective use of NEPA Compliance
gfficers for advies, assistance, training, and coordination.

= x * + . * .

TMid palicy parement m;nbﬁiha fricrmpl raandgement procedures dnd, ar such, pusi be' foilmwed by Eepariment of Enogy
persopnel. 1t is not inrended 1o creare rigus or obligarlons or oy caute of action om the part of ory cilier person.
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ATTACHMENT 1
SECRETARIAL OFFICERS *

Assistnnt Secretaries:
Dafense Programs -
Eneray Efficiency and Renewable Energy
Environmental Wanagement
Fossil Energy
Field Hanagnmnnt {nssociatt Deputy. Secrataryj

Dire:tnrs*
Civilian Radicactive Waste Hnnigemant
Enargy Ressarch _
~Luboratory Management - '
Hun?rniiferation and Hntinna] Security
Nuclear fnergy _

Adm1ntstraturs.
Bonpeville Power Admipistration
;. Hestern Power Administration
~ Alaska Power Administration
Sputheastern Power Aiministration
Southwestern iner Administration -

HEADS ﬂF FIELD DRE&HII&TIDHS *

ﬂperations Office Managers:
. -Atbuguerque, Chicago, Idzho, Nevada, Gak1and, Dak Ridge, Richland, and
Savannah River uperatiuns ﬂffices

Managers:
Golden Field, Okic Fileld, and Rocky Flats thcas

Directors: '

Horgantown Entrgy Tuchnulngy Center

-.- - Pit4sburgh Ernergy Technology Eenter

- Barttesville-Project Office

Metairie Site Office
‘Naval Petroleum and 011 Shale Reserves. (in Eolnradu. Utah, and Hyum{ng]
Haval Petroleum Heserves in Laliforniz
Yuccs Mountain Preject Office '

Project Manager of Strategic Petroleum Reserve Projsct Office

* For purposes of applying i polcy; Secreinrdst Officers are heads of depaimantal slaments that report 1o the
. Cfice of s Secroiany.  Heada of Fiskd Organlzations sre hescty of (eld departmenizl siements thes repori 1o 2
Seeratariat Officer {or, in e case of Bardesvilin Project Difica, Mealile She Oftics, Nevnd Petrolecm st O Shaip
Rassrvas, Neva! Petrolsun Hexscves, and te Stiategk: Pairolaum Reserve Project Cifios, 10 a Deputy Assisian
Secetary]. ThmmmmmmmdeMﬂmﬂmmm;nmwmnm
spnmrpmpu.dl:ﬂammﬂmnqmloNEFﬂ.w :

8 .
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ILLUSTRATION OF CGNTENT OF ANSUAL NEPA PLARNING SUMMARY FOR
AN ENVIRONMENTAL. IMPACY STATEHE!_IT DR ENVIRONMENTAL ASSESSMENT

ENVIROMMENTAL IMPAC) STATEMERTS:.

Descr1ptiun:.

. Schedule:

ENVIRONMENTAL ASSESSMENTS:

- The proposed -action Hﬁﬂ?d'1n:]HdE'p1i¢ﬂﬂtﬂt-ah&ﬁﬁp§tit1an
.of .an -estimated 420 wind turbines, collection iinmes,

transmission 1ines, access voads, $urbines and transformar
pads, and various other assvgiated facil1ties. These wind
gnergy projects are proposed. for development in Staymzn
Cagnty (Central Washington).

NGT: April 1934
Public Scoping Meetings: Hay 1994

. implementation Plan: July 1994

Draft EIS: .December 1994
Final EIS: June 1935

ROD:  July 1855

Bescription:

Schedule:

“ To construct and operate a cullection and treatment systeﬁ.
for contaminated wasiewatars and groundwaters at the

Departaent of Energy-operated Mississippi River Plent.
The system woyld consist of collection conduits, a flow -
sq11ttgr box, an equalization hasin, sedimentation basins.’
siudge handling and storage facilities, and associated
chemical storage and feed equipment.

Ho schedule yet set. 1In preliminary stages of.
¢onsideration. o

Note: Schedule information should be pruvTHéd to the extent n¥1i1ablé.
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MORRISON KNUDSEN CORPORATION -~ -
MK-FERGUSON QROUP

To Melissa Lutz
‘From: -Launa Danielson

Conversation With:

Pr. Robert Shocwe

- Incoming: ___

Francis Howell High School

of:

and: ‘Tauna Danielson
of: MO

Subject:

Report of Telecon

Quigoing: _X WP#

" Date: 1710795 Time: 10 am
Phone: . 441=-0050
Phone:

441-8086 ext. 2703

Number of students and faculty at Francis Howell High School

Summary of Conversation:
Dr. Shoewe reworted the following numbers for the hlqh school:

Students: 2,175

Facultv/Staff: 1650

Action of Follow.Up/Recommendations: _
Route info., to M. Lutz for inclusion in the annual site

environmental report

col
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@ romsongupsewcoreonsnon Report of Telecor

To: Melissa Lutz : ' "'Ipmmi:_lg: ___ -Outgoing: X WP#:
- From:-bauna Danielson ' ~Date: 1/8/95 Time: 3:15 pm
Conversation With:
Gary Peel - Phone: 441-8471
oft Highway Maintenance Dept.. |
and: _Launs Dapielsgon ' ' Phone: 447=-RORA x2703
of: PMC .
Subject: MW dept .,
‘Summary of Conversation:

There are 10 full ti
‘maintenance shop adjacent to the Weldon Spring Site.

- - Action of Follow-Up/Recommendations:

Route info. to M. Lutz for inclusion in the annual gite environmental
report, - '

cCl
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United States Government Department of Energy

memorandum : o e e

DATE:

REPLY TO
ATTH OF:

SUBJECT:

‘Noyember 1, 1993

FW-94:

UPDATE ON WETLAND MITIGATION FOR THE WELDON SPRING SITE
REMEDIAL ACTION PROJECT (WSSRAP)

Jim Wagoner, Director, Off-Site Program Diuisian, EM-421

REFERENCE: Memo from Steve McCracken to Jim Wagoner, dated
October 1, 1293, subject Wetlands Mitigation for the
WESSRAP

The referenced memorandum provides the background on this action.” This
memorandum s an update on this activity. The WSSRAP is no longer preparing
a categorical exclusion {CX) or an environmental assessment (EA) for this
specific action. EM-22, with concurrence from EH-251 and the Oak Ridge
NEPA Compliance Qfficer {Patty Fhillips), has determined that no further NEPA
review is required for this action. Specifically, from a NEPA standpoint, this
action has been adequately addressed. The rationale for this determination is
described in more detail in the attached memnrandum from EM-22 to Steve
McCracken.,

- A wetland management plan is being prepared that will describe how the

wetland will be managed during the five (5) year period that we are required to
monitor jt. This plan is being prepared with significant input from the Missouri

- Bepartment of Matural Resources (MDNR}, Missouti Departmant of Conservation

i(MDQC), and the U. 5. Army Corps of Engineers (COE]).

Two 404 permits will be required. One for the elimination, being prepared by
the WSSRAP, and one for the creation, being prepared by the MDCC. These
rmust be approved before construction may begin. All of the elemsnts required
for the 404 permit have been completed. We are now assembling these
elements into a cohesive packags for review by the COE.

- An agreeament has been drafted by DGE-Oak Ridge Legal Counsel. This

agreement will be betwsen the DGE and the MDOC, We are currently working .
with the MDOC to review and finsalize the language in the agreament.

ODA B2
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Jim Wagoner o -2- November 01, 1993

We are still aiming for an early November comgletion date..

if you have any questions please contact Karen Reed or Bruce Ballew at (314}
441-8978. '

Jerry 8. Van Fossen.
Deputy Project Manager
Weldon Spring Site
Remedial Action Project

. Attachment:

As stated

cc w/attachment:

Bob Boettner, EM-421
Dane Bartlett, CC-10
Patty Phillips, SE-31
S Jim Powers, FMC -
Mary Picel, ANL

RECEIVED
NZY 0 11993

K FERGUSON, CO.
AP CONTRACT 3589




‘LTnﬁt?d States Government | Departm%rir’c ngE%ergy
memorandum

DATE: Gﬂ{ .H 1993-

EPLY TO .
REPLY 7O EM-22 (Clay:3-7905)

cussecr. Waliands Replacement as part of the Remediation of the Chiemical Plant Area of the Weldon Spring
She

1o Staphen H. McCracken, Project Manager
wWeltion Spring She Office '

On September 30, 1993, a conference call was held o discuss tha need for additional NEPA review
and fioodplaln/watlands documentation for the creation cf wettands as part of the remedial action of
the Chemical Plant Area of the Weldon Spring Site. The individuals involved in the conference call
wete as foliows: Bruce Ballew of your office together with ‘suppaort personnel from Argonne National
Laboratory; Jennifer Clay of my ofifce; and, Dennis Hosaflook and Carolyn Oshome of the Office of
NEPA Oversight. The position taken by my office and supported by your staff was that the creation of
wetlands was part of the propasad action and DOE's mitigation commitment as described in the
RI/FS-EIS for Remedial Action at the Chemical Plant Area of the Walrton Spring Site {November 1932}
and subsequent jeint CERCLA/NEPA Record of Decision {ROD). This position was also supportad by
Pattigia Phillips, the NEPA Comgpliance Officer for the Cak Ridge Operatlons Office. Our mitigation

" commitment involved replacing wetlands that would be destroyed by the remediation and t¢ do so in
consultation with the appropriate state agencies and the Carps of Enginears. A final declsion on this
rmattar was deferred untll further consultation could take place with the Dfice of NEFA Dverslght.

On October §, 1963, Patricla Phillips and | met with Carol Borgstrom, Director of the Oiffice of NEPA

" Ovarsight, to further discuss the need for additional NEPA review to suppon the creation of the
replacement wetlands. Based on ow discussions, Ms. Borgstrom agreed that the proposed action s
adequataly svaluated in the Ri/FS-EIS and no additional NEPA documentation is raquired.
Subsequent to that conversation, Jennifer Clay communicated with Dean Monroe, Office of the General:
Counsel. and Dennis Hosaflook on October 7, 1983, and confirmed that no addttional Federal Register
notices af formal assessmants are required 1o satisfy the floodplain and wetlands environmental review
requirements of 10 CFR 1022 for this proposed action. :

Two actions that must-bs completed prior. to-start-up of the project nvolve completing the EIS -
process. Specifically, the NEPA ROD which consists of the Decision Sumimary of the CERCLA ROD
must be published In the Federgl Realster. Jennifer Clay is avaflable to provide guidance on preparing
this notice. Second, the mitigation action plan (MAP) that DOE committed 1o prepare and implement -
(targely dus to the impacts to wetland areas) must be dellvered to Headquarters and submitted 1o the
Asgistant Secretary for Environment, Safety and Health for raview. Your consultation meetings held
with the Missour] Department of Conservatlon, the Comps of Englhears, and other agencies should be
referred to In the MAP and records of this consuliation maintalned in the project fle.

I you have any questions, please call me on (202) 586-0338 or Jannifer Ciay on {513) 648-3106,

Michaa! Klelnrock

Director _
Office of Environmental Oversight

014290
/f’j 73
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Randal 5. Scott, EM-20
James Wagoner, EM-421
Patrlcia PRIllps, OR
Carolyn Osborne, EH-251
Dennis Hozafiook, EH-251
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APPENDIX B
Assumptions- and Scenarios for Dos¢ Caleulations
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WELDON SPRING SITE ENVIRONMENTAL REPGRT FOR CALENDAR YEAR 1994 . oFrEsE

A. Dose from the chemical plant/raffinate pits to a mvaximally exposed individunal.
1. Inhalation :

a. Airborme Pasticulates: Statistical analysis of gross alpha results indicated that five
monitoring stations arouad the Weldon Spring Chemical Plant were different than . -
background levels. One siation is located at the WSSRAP administration building
{AP-2005), and four arc located around the chemical/raffinate pits perimeter
(AP-2001, AP-2002, AP-3004, and AP-2013). Station AP-2002 was used to
evaluate the dose from the chemical plant and raffinate pits perimeter to a
hypothetical maximalty exposed individual. This monitoring station was used’
because it is the closest to the Busch Memorial Conservation Area. The net
cohcentration at the Busch Memorial Conservation Area was 5.0B-16 pCi/ml or
5.0E-4 pCi/m? and was assumied to be natural uranium. A combined exposure time
of 119.5 hours for boating and fishing (see ingestion pathway below) was also used

in the dose estimate,

CEDE(inhalation} = net aithorne particulate concentration x exposure
: time x breathing rate x dose conversion factor
(©CF)

=  50B4 pCim’ x 119.5 br x 0.96 m’/hr x
1.32E-1 mrem/pCi

= (.008 mrem ¢0,00008 mSv)

b. Radon Gas: No contribution to the estimated EDE for the hypothetical individual
~was calculated for radon gas. Based on the statistical analysis of the data collected,
there is no mason 1o suspect at the 95% confidence level that the measured results

. from any of the monitoring locations were greater than background, '

2. External Gamma Pathway: No contribution to the estimated EDE for the hypothetical
individual was calculated for external gamma radiation. Based on the statistical analysis
of the data collected, there is no reason to suspect at the 95% confidence level that the

DOEfOR(21548-B12, Rev. 0 B-1
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-measured resulis from any of the mortitoﬁng locations around the chemical plant/
raffinate pit areas were greater than background.

3. Ingestion Pathway: Lakes that receive effluent from the chemical plant/raffinate pits are
used in order to determine the estimated - effective dose equivalent to a maximally
exposed individual via ingestion of fish, water, and sediment obtained from these lakes,

Fishing at the Busch Conservation Area averages 2.5 hours per visit. (Ref. 32). Assume
that the maximally exposed individual visited the lakes for the purpose of fishing 25
times during the year. The ratio of fish caught to hours spent fishing is estimated at
0.40, while the ratio of fish kept is estimated at 0.5. Therefore, on an annuat basis, the

maximally exposed individuat would keep 2.5 fish from the lakes. Assuming that the -
edible portion of fish has af average mrass of 200 g, a fish consumption rate of

2,500 giyear is assumed,

. Boating at the Busch-Memorial Conservation Area requires more hours per visit than.
any other activity; therefore, beating was assumed to be the activity in. which the
maximally exposed individual participated for the water and sediment ingestion
scenarios. Assume the average time spent by the maximally exposed individual per
boating trip is 5.7 hours, and the hypothetical individaal visits the area for the purpose
of boating 10 times in a year, Assume 5% of the time is devoted to swimming during
each visit. Thus, 2.85 hours is spent swimming in the lakes.

a. Fish: Assume a 2,500 g/year fresh water fish consumption rate from Lakﬂ 36 at
the Busch Memorial Conservation Area and a 0.009 pCi/g (0.0003 Bg/g) average
total uranium content in fish of all lakes receiving runoff from the Weldon Spring
site. .

b. Water: Assume a (.05 /hour swimming ingestion rate for the 2.85 hours for a
total annual consumption of 0,14 liters. The water is assumed to have a total
uranjum concentration of 67,5 pCi uranium/I, as detected in Lake 36, which hasthe
highest uranivm concentration (in water) of afl lakes receiving runoff from the site.

DOE/OR/21648-612, Rev. © ' B-2
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c. Sediment: Assume a 200 mg/day ingestion rate for the 2.85 hours for a total of
24 mg of sediment, The sediment is assumed to have a total uranium concentration
of 91.1 pCi uranivm/g sediment, as detected in Lake 36, which hag the highest
uranium concentration (in sediment) of all lakes receiving runoff from the site. -

CEDE (ingestion) =  anpoual fish consumption x yranium concentration x uranium:
DCF! + ammal water consumption X umanium.
concentration x utanium DCF! + annual sediment
ingestion X uranium concentration x wranigm DCF!

= 2,500 gfyear x 0.009 pCi/g x 2.83B-4 mrem/pCi +
(.14 Vyear x 67.5 pCifl x 2.8384 mrem/pCi +
0.024 g/year x 91.1 pCi/g x 2.83E-4 mrem/pCi

= - ~0.(H0 mrem {0.0001 mSv)

The. total estimated committed effective dose equivalent to the maximally exposed.
individual at the chemical plant/taffinate pits area is 0.018 mrem (0,00018 mSv).

- B. Daose from the Weldon Spring Quarry to a Maximalty Exposed Individual

The exposure scenario for the dose estimate from the Weldon Spring Quarry is based on 2
hypothetical individual who hikes around the southeastern perimeter of the quarry 5- hours. per
year. '

1. Inhalation Pathway:

a. Airbomne Radioactive Particnlates: Results of gross alpha measuwrements at the
quarry indicated five stations with resulfs statistically greater than background
averages for 1994, The highest annual average net concentration, 1.57E-3 pCi/m?,
was measured at station AP-1009, located on the northeast portion of the quarry
perimeter. This concentration was used in evaluating dose to the maximally

DOE/OAR/21548-512, Rev. O B3
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exposed individual, and was assumed to be nataral uranivm. A breathing rate of
1.25 m3/hr was assumed.

CEDE {air particulates) = Net Airborne Particulate Concentration x Exposure Time
x Breathing Rate x Dose Conversion Factor

= 1.57E-3 pCi/m* x 5 hr x 1.25 m/hr x 0:132 mrem/pCi
= (3,0013 mrem (0.000013 mSv)

b. Thoron and Radon Gas: Concentrations of thoron and radon at the southeastern
perimeter of the quarry were estimated using concentrations measured at station RD-
1002, located along the eastern portion of the quarry perimeter. Because of the
significant release of thoron and radon during excavation activities at the quarry duzing
1994, elevated measurements were reported, especially during the first quarter. An.
estimation was made to discriminate thoron (Rn-220) from radon (Rn-222). For the
first and second quarters, this estimation was made using a correction factor obtained
from a thoron response graph (Refer to Figere B-1). During third and fourth quarters,
actual thoron data was provided by modified "M-type" alpha-track detectors, and thoron
concentrations for this period were calculated using Pearson’s method (Ref, 49),

The estimated radon and thoron concentrations measured at station RD-1002 are listed
in the following table.

TABLE B-%; Estimated Thoron and Radon Concenirations at Station RD-1002

L e = . -
1st Ctr nd Qu 3rd Otr 4th Gtr 1994 Average
Congantration Congentration Concantration Concentration Conoantratian
{pCiMh {pCif}

Thoron and radon concentrgtions are ofien expressed in units of ﬁ.rm'king levéls {WL),
where 1 WL (at 100% equilibrium) is equal to 100 pCi/l for radon and 7.43 pCifl for

DOE/OR/21548-612, Rev. O B-4
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ALPHA-TRACK THORON RESPONSE

1.35

- TYPE RADTRAK

1.3
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1.2
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8 40 50 6 70 8 90 100
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ALPHA-TRACK THORON RESPONSE
~ TYPE RADTRAK

FIGURE B-1
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thoron. Exposures o radon and thoron are often expressed in terms of working level
months (WLM), corresponding to an exposure of 1 WL during the reference working
period of 1 month (i.e. 2000 working hours per 12 months, or 170 hours per mopth).
An exposure time of 5 honrs per year is assumed (Section 4.4.2), as well as a
daughter equilibrivm ratio of 10% (Ref. 53). - The committed effoctive dose
equivalent is calculated as folows: '

. CEDE {thoron) = net thoten-concentration x exposure time x daughter equilibrinm ~
fatio x dnsa conversion factor x working month doss cnnversion factor

54p€111x5hrsxﬂ1leL’?HpCﬂlxﬂBBremelMxlworkmg
mﬂnthfl‘?ﬂhrsxlﬁﬂﬂmrem!mm

CEDE {thoron) = 0.705 mrem (0.00705 mSv)

CEDE (radon) = net radon -concentration X exposore time x dau'ghter.equi]ibﬁum
ratio x dose conversion factor X working month dose conversion factor

= 0.5 pCi/l x 5 hrs x 0.1 x 1 WL/100 pCi/l x 1.0 rem/WLM x 1 working
| month/170 hrs x 1000 mrem/rem |

CEDE (radon) = 0.0147 mrem (0.000147 mSv)
CEDE(inhalation)= CEDE (air particulates) + CEDE (thoron) + CEDE ¢radon)
= 0.721 mrem (0,00721 mSv)

2. External Pathway: Two environmental TLD monitoring stations located along the
quarry perinieter were statistically found to be at greater than background levels. .
These stations, TD-1003 and TD-1004, provided fotal annual gross measurements of
approximately 75 mrem and 70 mrem, respectively. The higher result-was used in
the dose estimate to the maximally exposed individual who hikes 5 hours/year around
the quarry perimeter. Anm average background gamma radiation dose equivalent of
57.2 mrem was estimated for the year.

CUE/ORI21548-512, Rev. O . B6
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- C.

CEDE (external} = (gross TLD result - background TLI result) x exposure time
= (75 - 57.2) mrem/y x 5 hrg x 1 /8,760 hrs
CEDE (external) = 0.0102 mrem (0.000102 mSv)

3. Ingestion pathway: Because the quarry is controlled by a 2.4 m (8 fi) high fence,
fishing, swimming, and drinking water at. the quarry do not constitute realistic
scenarios.

CEDE (total) = CEDR (inhalation} + CEDE (external)
= 0,721 mrem + 0.0102 mrem

= 0.731 mrem-(0.00731 mSv)

 The total estimated commiited effective dose eguivalent to a maximally exposed
individual at the quarry is therefore 0.731 nmwem (0.00731 mSv). '

Dose from the Vicinity Properties to a Maximally exposed Individual
1. Inhalation Pathway:
a. Airhorne Raﬂiuacﬁve Particulates:

The Femme Osage Slough, located adjacent to the:-‘_i'!feldon Spring Quarry, mthe.
only portion of the vicinity properties which would likely be frequented by

members of the public. Statistical analysis of gross alpha results at station

AP-1{10, which is the air particulate monitoring location closest to the s]mlgh,_
indicated an annual average concentration higher than background levels. The
annual average net concentration at AP-1010 was 8.6B-16 pCifml, or
8.6E-4 pCifm®, and was assumed to be natural umanium. - As with the fishing

scenario for Busch Conservation Ares (see part A of this Appendix), assume that -

the maximally exposed individual visited the slough for the purpose of fishing 23

DOE/OR/21648-612, Rav. O B-7
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times per year, 2.5 hours per visit. Therefore, the individual fishes at the slough
62.5 hours per year.

CEDE (inhalation, _ _
air particulates) =  net. airbome particulate concentration X exposure time x
: breathing rate x dose conversion factor (DCEY)

= B.6E4 pCi/m’ x 62.5 hr x 0.96 m*/hr x 0,132 mrem/pCi.
= 0.007 mrem 0.00007 m§v)

b. Radon Gas: Not applicable since radon concentrations measured at the slough
were indistinguishable from background levels, '

CEDE (inhalation) = 0.007 mrem (0.00007 mSv)

2. External Gamma Pathway: Not applicable since there i3 no reason to suspect at the
95% confidence level that caternal gamma radiation results at the stough are greater
than background levels.

3. Ingestion Pathway: The Femme Osage Slough contains uranium contaminated
sediments and was considered in estimating the committed effective dose equivalent
to a hypothetical individual via the fish ingestion pathway. Due to the stagnant
conditions at the slough, ingestion of water Or sediments was deemed vnrealistic,

Assume a 6.5 g/day fresh water fish consumption rate (Ref. 23) from the slough.
Assume the average uranjum concentration in fish collected from the slough of
0.005 pCi/g. :

CHDE (ingestion) = fish consumption rate x uranium concentration x dose
conversion facter (DCFY)

= 6.5 g/day x 365 d/yr x 0.005 pCi/g x 2.83E-4 mrem/pCi

DOE/ORIZ1548-612, Rav. 0 B-8
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= {.0034 mrem (0.000034 mSv)

CEDE (total) CEDE (inhalation) + CEDE (ingestion)

= 0.007 mrem -+ 0.0034 mrem

(L0100 mrem {G.00010 mSv)

The total estimated committed effective dose equivalent for the maximally exposed
individual at the Femme Osage Slough is therefore 0.010 mrem (0.00010 mSv).

D.  Collective Population Dose Bstimate

Exposure Points - Exposure points are locations where members of the public are
potentiatly being exposedto above-background concentrations. of (1) airborne radioactive
-particulates, (2) .radon -gas: concentrations, (3} external - gamma radiation, - or.-(@)-
radionuclides in food or water, All four pathways are addressed for the collsctive
population dose estimate. Exposure to above-background radionuclide concentrations in
food or water is addressed only for users of the Busch Conservation Area, a recreational
area adjacent to the chemical plant/raffinate pits area. Three of the lakes on this pmpartjr
receive runoff from the site and are used by the general public for fishing and boating

purposes. None of these bodies of water are used as drinking water sources.

Exposure points, by definition, must be located where there is potential for public
exposure as a result of activities performed at the site or from materials stored at the site.
If there is no reason to suspect that environmental monitoring results are different from
the appropriate background monitoring results, then the area surrounding the
environmental monitoring station cannot be considered an exposure point; therefore, the

population near the station, as we.]lasﬂwpoplﬂatmn beyondthestatmn, mmtincluded
in the collective pupulatmﬂ dose estimate.

The only area whare the'm was Teason to suspect that radon environmental monitoring
results could be different than background concentrations was at the quarry perimeter.
The only potential receptors near the quarry perimeter are people using the Katy Trail,

DOE/OR/Z1648-512, Rev. 0 ' BO
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a recreational hiking and biking trail located on state-owned land south of the quarry.
Track etch detectors placed at the trail indicate that there was no reason to suspect at the
95% confidence level that concentrations exceeded background. ARhongh the 1994
average NESHAPs concentration at station AP-4011 (located near the Katy Trail) was
notdistinguishable from background levels, the-gross. alpha yesults at AP-1010.were
statistically significant and were used in the dose estimates. Therefore, a collective
~ population dose was estimated for users of the Katy Trail. An estimated 72,000 people
use the trail each year (Ref. 30), '

The scenano for the Katy Trail is based on an exposore due to inhalation of airborne
particulates as individuals traverse the portion of the trail near the quarry. This portion
is 260 m in length, and at a walking speed of 3.2 km/hr (2 mi/hr) results in an exposure
time of approximately $ minutes,

The only area where there was reason to suspect that a significant amount of the general-
population could consume fish, water, and sediments from waters that receive renoff
from the site was at the Busch Memorial Conservation Areda. The only polential
receptors in that area are the people who actually use the Busch Memorial Conservation
property for recreational purpeses. Three of the lakes at the area (t.e., Lakes 34, 35,
and 36) receive runoff from the Weldon Spring site and are utilized for fishing and
boating activities. The Missouri Department of Conservation recently conducted & year
long survey to determine the number of visitors to the area, the types of activities in
which users participate, and the amount of time allocated for these activities,

Fishing at’ the Busch Conservation Area averaged 2.5 hours per visit for the
approximately 160,000 visits to the area for that purpose (assuning a time-spent to figh-
caught ratio of 0.4 fish/hour and a 0.50 ratio of fish canght to fish kept for a total of
80,000 fish). Assuming that one person keeps one fish, the population of concern would
be 80,000 persons. For the water and sediment ingestion scenarios, boating is the
activity assumed to provide the potential for incidental water and sediment ingestion.. An
estimated 5,985 visits were made for the purpose of boating with an average of 5.7 hours
per visit, Assuming that esch visit constitutes one individual, the total population would
be 5,985 persons, Each of these ingestion scenarios is further addressed in calculations
one, two, and three.
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Although data from five radon track etch stations at the pertmeter of the raffinate pits
were found to be statistically greater than background, it is not realistic to calculate a
popelation dose based on the concentrations that were measured, At all off-site
- monttoring stations in the vicinity of the chemical plant/raffinate pits there was no reason
10 smspect at the 95% confidence lovel that any of the stations were greater.than
backgronnd. As a result, no radon dose was calculated for the population that_fmquﬁﬁts
the Busch Memorial Conservation Area. |

I. Population dose estimate due to inhalation of radioactive air particulates at the Katy
Trail: '

a. Assume a population of 72,000 persons visits the Katy Trail for the purpose of
hiking and each person spends 5 mimutes while walking along the portion of the.
trail near the quarry.

b. Assume a net airborne concentration of 8.68-4 pCi/m>,

CEDE (inhalation) = net airborne concentration x exposure time X-
breathing rate x dose conversion factor (DCFY)- x
population '

= 8.6B4 pCi/m? x 0.083 hr x 1.25 m*/hr x 1,32E-1 mrem/pCi x
1 rem/1,000 mrem x 72,000 persons

= 0.0008 person-rem (8E-6 person-Sv)

Population Dose Estimate (Katy Trail) = 0.0008 person-rem (8B-6 person-Sv)

1. Population dose estimate dee to ingestion of fish obtained at the Busch Memorial
Conservation Area,

DOB/OR/Z1548-512, Rov. O B-11
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a. Assuming that each person of the 80,000 population consumes one fish and. that
the edible portion of a fish has a mass of 200 g, the average consumption rate
specific to the affected population is 0.5% g/person/day.

b. Using the total uranism fish content of 0,009 pﬂﬂg obtained from 'sampflas
collected in Lake 36 and the population specific consumption rate derived from
Missouri Department of Conservation data, the estimated population dose is:
Population Dose Estimate (fish ingestion)

= consumption rafe X total uranium concentration in fish x exposure time x dose
conversion factorl)? x persons

=  0.55 g/day x 0.009 pCi/g x 365 day x 2.83B-4 myem/pCi x 80,000 pérsqns X
1 rem/1,000 rarem |

= 0.041 person-rem ((.00041 person-Sv)

2. Population dose estimate due to incidental ingestion of water ‘at the Busch
Conservation lakes:

a. Assume that each persom of the 5,985 population makes one boating visit on an
anmual basis and 5% of the visit is spent swimming (0.285 hoars/visit),

b. Using the total uranium surface water content of 67.5 pCi/l obtained from
Lake 36 and an ingestion rate of 0.05 Fhour (Ref. 23) the estimated population
dose is '

1 Uranium dose conversion factor (DCF) was the grsater of the two DCFa reported for eech wranivm isatope
{U-234 and U-238) in Table 2.2 of Eckerman et al. (Ref. 21)
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Population Dose Estimate (water ingestion)

= mgesnonratextﬂtaluramummncmmmmsurfacﬂ wamrxeatpnwreumex
dose conversation factor' x persons

= Q.05 Vbr x 67.5 pCill x 0.285 hr x 2.83E4 mrem/pCi x 5,985 persons x
1 rem/1,000 mrem

= 0.0016 person-rem (0.000016 person-Sv)
3. Population dose estimate due to ingestion of sediments at the Busch lakes:

. & Assume that each person of the 5,985 population makes one hoating visit on an
annual basis and 5% of the visit is spent swimming (0.285 bours/visit).

b. Using the total uranium sediment content of 91.1 pCi/g obtained from Lake 34.
and an ingestion rate of 200 mg/day, the estimated population dose is:

Population Dose Estimate (sediment ingestion)

= Mgesﬁnnraxextntalurmﬁummmﬂmﬂmhsedhmtxexposumﬁmexm
conversion factorl> x persons

= 200mg/day x 91.1 pCifg x 0.285 hr/person x 2.83E-4 mrem/pCi x 5,985 persons
x1g/1,000 mgx 1 day/24 hr x | rem/1,000 mrem :

= 0.0004 person-rem (4E-§ person-5v)
4, Population dose estimate due to inhalation of airbome particulates:

a. Assume a population of 5,985 persons visit the area for the purpose of boating
and each persen spends 5.7 hours per visit,
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b. Assume a population of 160,000 persons visit the area for the purpose of fishing
and each person spends 2.5 bours fishing.

c. Assume an aitborne concentration of 5,0B-4 pCi/m® (measured at AP-2002).

Population Dose Bstimate (inhalation)

= net airborne concentration x exposure time for boating x breathing rate x-
dose comversion factor (DCF!) x boating population + wnet airborne
concentration x exposure time for fishing x breathing rate x dose
conversion factor (DCFY) x fishing population.

=  5.0B-4pCifm?x 5.7 hr x 0.96 m3/hr x 1.32B-1 mrem/pCi x 1 rem/1,000
mrem x 5985 person + 5.0B4 pCi/m® x 2.5 hour x 0,96 m3/hr x 1,32

- B-Imrem/pCi x 1 rem/1000 mrem x 160,000 person
= 0.028 person-rem (0.00028 person-Sv)

Population Dose Estimate (Busch) = Population Doese Estimate (ingestion) + Population Dose
Estimate (inhalation)

= 0.043 person-rem + 0.G28 person-rem
= 0.071 person-rem (0.00071 person-Sv)

Population Dose Estimate (total) = Population Dose Estimate (Katy Trail) + Population
Dose Bstimate (Busch) '

= 0.072 person-rem (0.00072 person-Sv)

The total estimated population dose for all potential exposure pathways for calendar year 1994
is 0.072 person-rem (0.00072 person-Sv).
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E. U238, U-235, and U-234 Reloase Etimates

During 1994, the only critical receptor location that had #n average total wranium
concentration  statistically above background was station AP-2001. The above
background uranium measurements resulted from building dismantlement and demolition
activities conducted during the year. The Clean Air Act Assessment Package - 1988
(CAPB8-PC) computer mode] was used to determine the annyal aithorne uranium release
rate in curies resulting from these activities. Because the WSSRAP meteorological
station was not fully operational for the entire year, missing data was obtained from tlie
8t. Louis/Lambert Field International Airport for the months of January through Augnst.
A Pasquill-Gifford stability class of "D" was assumed (neutral stability conditions). The
source area representing the active work area during 1994 was estimated to be
4,800,000 ft2 (146,300 m?). A natural uraninm activity ratio was assumed (49.1% .
U-234, 2.3% U-234, and 48.6% U-238). Station AP-2001 is located approximately
200 m NNE of the source area of interest. The average net concentration at this location
was 1.91E-10 uCi/m®. " A series of model runs was made to determine what release rate
(Ci/y) would result in a total uranium concentration of 1.91E-10 pCi/m> at a distance of
200 m NNE of the source area. The model computed the following release rates for the
three naturally occurring uranivm isolopes:

1U-238: 1.80E-04 Cify
U-235: 8.51B-06 Cify
U-234; 1.82E-04 Ci/y

E, Radon-220 and Radon-222 Release Estimates

To estimate the airborne Rn-220 (theron) and Re-222 (radon) releases from the Weldon Spring
site during 1994, the above background alpha-track monitoring results were incorporated into
a series of four box models. Only quarry stations were considered in this estimate, becanse
perimeter monitoring stations at the chemical plant area indicated resulis that were
indistinguishable from background measurements, The box-model approach provides
conservative results and is used in place of Gaussian dispersion modeling, which is generally

inappropriate for estimates at close-in- receptors.
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Quarry alpha-track monitors RD-1002, RD-1003, RD-1004, RD-1006, and RD-1009 measured
average imiegrated radon levels above background during 1994, Average net radon and thoron
concentrations measured or estimated at these stations (see Table B-2 of this Appendix) were
incorporated into box models corresponding to four ranges of wind directions: NE, ENE, and
E (Station RD-1002); ESE, SE, SSE, S, and SSW (Stations RD-1003 and RD-1004); SW,

iR e e v
- kKl L et e
T AN o)

WSW, and W (Station RD-1006); and WNW, NW, NNW, N, and NNE (Station RD-1009),

These ranges of wind direction encompass the sector in which each monitoring station is located.
Yearly meteorological data were used to calculate the frequencies at which the wind blew in each
]I - . N

Thoron concentrations were measured only at stations RD-1002 and RD-1006 during 1994. The
remaining monitoring locations were assumed to have the same proportions of radon and thoron
as RD-1006, where estimates indicated approximately 25 % Rn-220 and 75% Rn-222. The only
predominantly downwind station, RD-1002, indicated a ssidon/thoron ratio of approximately 90 %
Rn-220/10% Rn-222 for the year.. The following table- pmwdes an gverview nf the pammeters
and assumptions used in the madehng stheme:

As explained in the previous section, meteumlogical data from the St. Louis/Lambert Field
Airport was used for the months of January through Auvgust, while on-site data was available for
the remainder of the year. These data were combined and averaged to obtain wind directions
and corresponding wind speeds, which were organized in a STAR summary format, A release
height of 6 m was assumed for all box models. The relesse height was estimated based on the
- approximate vertical distance from the source area to the quarry rim, where the monitoring
stations are located. The box length for each model was selected according to the approximate
width of the source area perpendicular to the direction of each monitoring station from the
SOUTCe.

The following equation is nsed fo estimate radon and thoron release rates from the quarry for
each model:

Release Rate (Cify} = Box Length {m) x Release Height (m) x Wind Speed (m/s)
x Net Radon or Thoron Concentration (pCi/l) x 10712 Ci/pCi
x 1,000 IYm? x 3.16E7 seconds/year x Directional Frequency
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TABLE B-2 Parameters and Assumptions Usaed in Box Modeling'shhame

Dfysctions Wind Box Rn-220 Hat Rn-222 Nat
(wind blowing Dirpctanal Concantration Concantration - §
Fragquanzy {pCiM poiAy - {

1 . ME.ENE,E I'1‘.I}-1 Qoz 3.8

2 | esEsE Al-1003, 8.2
SSE,5,85W RD-1 004 :

3 swwsww | RD-1008 58

4 WHW,NW, RD-1009 E.7
NNW, N NNE

e ——— - ———— - "

Bn-220 Caleulations:

Box 1: .
Release Rate. = 119 m x 6 m % 3.9 m/s x 5.4 pCifl x 10712 Ci/pCi x 1,000 Ifm?
x 3.16E7 seconds/y x 0.159
= 76 Cify
Box 2: _
Release Rate =  219m x 6 m x 5.2 m/s x 0.06 pCi/l x 10"2 Ci/pCi x 1,000 Im?
x 3.16E7 seconds/y x 0.300
'= 3.9 Cify
Box 3: _
Release Rate = 229 m x 6 m X 4.8 m/s x 0.03 pCi/l x 10°12 CifpCi x 1,000 V/m®

x 3.16E7 seconds/y x 0.145

= 0.9 Cily

DOE/OR{Z1548.512, Revy, O B-1/




" WELDON EPRING SITE ENVIRONMENTAL, REPORT FOR CALENDAR YEAR 1994 D5 1595
Box 4:

Release Rate = 274 m x 6 m x 5.7 m/s x 0.03 pCi/t x 1072 Ci/pCi x 1,000 im? - -
x 3.16E7 seconds/y x 0.396 L

= 3.5 Cify

Therefore, the total estimated thoron release rate from the quarry is the sum of the results of the
- four box models, or approximately 84 Cify.

Rn-222 Caleulations:

Box 1:
Release Rate =  119m x 6 m x 3.9 m/s x 0.5 pCi/l x 10712 Ci/pCi x 1,000 Vm?®
X 3.16E7 seconds/y x 0.159
= 7 City
Box 2: _
Release Rate = 219 m x 6 m x 5.2 m/s x 0.17 pCi/l x 10712 CifpCi x 1,000 I'm?
x 3.16E7 seconds/y x 0.300
= 11 Cify
Box 3:
Release Rate = 229 m x 6 m x 4.8 m/s x 0.09 pCi/l x 102 Ci/pCi x 1,000 V/m®
' x 3.16E7 seconds/y x 0.145
= 2.7 Cily
Box 4: '
Release Rate = 274 m x 6 m x 5.7 m/s x 0,09 pCi/l x 10712 CifpCi x 1,000 Vm®
' % 3.18E7 seconds/y x 0.396 .
= 11 Cify
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Therefore, the total estimated Radon-222 release rate from the quarry is the sum of the reselts
of the four box models, or approximately 32 Cify.

G. Radiation Dose to Native Aquatic Organisms
The DOE guideline for dose to native aquatm organisms is 1 radfday (0.01 Gy/day). The

highest natural uranium concentration measured in-these organisms was detected in a-sample
* from Burgermeister Spring which contaimed 44.2 pCi/g. The following paragraphs explain the

= ":'_-.:' ? ___;::h"“'.... W

-

methodology and assumptions used for calculation of the shsorbed dose rate to the organism, |

Assuming a natural isotopic activity ratio of 40.1% U-234, 2.3% U-235, and 48.6% U-238,
contributions from each isotope to the total uranium concentration were calculated to-be 21.7 -

pCifg, 1.0 pCi‘g, and 21,5 pCi/g, respectively. Average energy per disintegration (measired

in MeV per. disintegration} is 4.86 MeV/dis for U-234, 4.67 MeV/dis for U-233, ‘and 4,28
MeV/dis for U-238 (Ref. 56). The following equation was used to obtain the absorbed dose rate
in rad/day, given concentration in pCi/g:

# rad/iday = (.01 rmad/erg/g x 1.6021 B-6 erg/MeV x energy per dmmtegratmn
(MeV/dis) x concentration (pCifg) x 3196.8 dis/day/pCi

U-234:  # radiday = 0.01 rad/erg/g x 1.6021 E-6 erg/MeV x 4.86 MeVidis x 21.7 pCifg x
1196.8 dis/day/pCi

= 5.4 E-3 rad/day (5.4 E-5 Gy/day)

U-235:  # rad/day = 0.01 radferg/g x 1.6021 B-6 erg/MeV x 4.67 MeV/dis x 1.0 pCJIg X

© 3196.8 dis/day/pCi
= 2.4 B-4 rad/day (2.4 E-6 Gy/day)

U-238:  # radiday = (.01 md/erg/g x 1.6021 E-6 ergME:V X 4.28 MeV/dis x 21.5 pCifgx
- 3196.8 dis/day/pCi

= 4,7 B-3 rad/day (4.7 E-5 Gy/day)
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Thus, the total absorbed dose rate is the sum of the above results, or 0.01 rad/day {O.ﬂﬂljl._
Gylday). . . S
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