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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 (WSSRAP), The Weldon Spring site is
Iocated 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.8. Route 40/61. :

The cbjectives 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 health protection standards and
requirements. The report also presents the stas of remedial activities and the results of
monitoring these activities to assess their impacts on the public and environment,

This report includes monitoting -data-from routine mudiological and nonradiofogical
sampling activities. These data include estimates of dose to the public from the Weldon Spring
site, estimates of effluent releases, and trends in groundwater contaminant levels. Additionally,
applicable compliance requirements, quality assurance programs, and special studies conducted
in 1994 to support environmenial protection 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 caleulated on the basis
of 1994 Naiional Pollutant Discharge Elimination System (NPDES} and air monitoring data,
Efftuent discharges from the site under routine NPDES and National Emigsion Standards for
Hazardous Air Pollutants (NESHAPSs) monitoring were below permitted levels.

MONITORING OVERVIEW

WSSRAP environmenial management programs aze 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
- ~¢leamup programs under U.S. Bnvironmental Protection Agency (EPA) enforcement of. the
Comprehensive Environmental Response, Compensation and Liability 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 Federal
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 Control Act (TSCA), and, because the U.S. Department
- of Bnergy (DOE) is the lead agency for the site, the requirements of the National Environmental
Pakcy Act (NEPA).

Accomplishments under the CERCLA -in 1994 were the finalization of the Quan‘y_ _
Residuals Work Plan (Ref. 10) and Ouarry Residuals Sampling Plan (Ref. 11) in Jamaary 1994,
A Draft Work Plan and Sampling Plan for the Gmwuﬁmer Opm:bie Unit were also submitted
to DOE-HQ during 1994

Notable compliance activities included treatment and discharge of water from the quarry
and site water treatment plants, development of the Draft Sire Treatment Plan required by the
Federal Facility Complionce Act, and a clay cap was placed over th& pond and south dumyp area
of Ash Pond to reduce the spread of contamination. -

MONITORING SUMMARY

Environmental monitoring data showed that dose estimates were below the U. 8.
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. Thé 1994 air particulate release.
estimate was 0.00037 Ci (1.4E7 Bq)andw&sassumedtubamﬂu&lur&mum ’l‘hxscarresponda
to a mass release of 0.54 kg. ' : :
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Release estimates (which m{:lude storm water and water from the treatment plmts)
decreased fmmmelgﬂmham&ﬁnmmnfﬂlﬂm(ﬁSEQBq)m{}ﬂ?l Ci (2.6HYBg) in
1994. Fffluent releases were below permitted complisnce units. Data from groundwater and
surface watet monitoring ‘indicated no measurzble impact on drinking water sources from
Weldon Spring site contaminants.

Dose Estipates

-+ In 1994, the maximum committed effective dose:squivalent 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 maximum 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 § hoursfyear. The
committed effective dose equivalent to the maximally exposed individual at the vicinity property -

from consumption of fish tissue and inhalation of radioactive &ir particulates was 0,010 mrem:

(0.00010 mSv). This scenario assumed an individual fishing 4 the slough and cating 6.5 g/day
of fish. This estimate is below the U.S. Depariment of Eaergy (DOE) guideline of 100 mrem
(1 mSv) annwal total effective dose equivalent for all exposure pathways. By comparison, the
annual effective dose equivalent in the United States due to naturally 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-8v).
The Katy Trail estimate was based on an affected population of 72,000 individnals-and the Busch
Conservation Area was based on an affected population of 165,895 persons assumdmhave _

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

During 1994, aithorne releases from the Weldon Spring Chemical Plant (WSCF) area
inclnded only radioactive particulates as measured by low volume gross alpha samplers.
Airhormne releases from the Weldon Spring Quarry included boih 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 ammual concentrations greater than the comparative 1992 and 1993 anaval
concentrations. This was anticipated due to the progress of hulh:lmg dismantlement at the WSCP.
area and guarry bulk waste removal activities. "

TheavmgeintegmedmdoﬂgasmncmhmfnnatﬂwquanypeﬂmaﬂwasﬂTpﬂiﬂ _
above 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 raffinate pits and two
stations at the quarry were greater than background levels. Among the monitoring stations that
were statistically greater than background measnrements, six indicated 1994 annpat
concentrations greater than the comparstive 1992 and 1993 annual 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 .0 mrem (.01 mSv) per year. This
dose is below the NESHAPs standard of 10 mrem (0.! mSv) per year. Critical receptor
locations upon which this dose was estimated included the Missouri Highway Maintenance
Facility, Francis Howell High School, the WSSRAP administration building, the nearest quarry
residence, and the Depantment 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 abatement 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 Moitori
In 1994, intermitient surface runoff at the Weldon Spring Chemical Plant transported

wranivm from the site through seven major discharge routes as identified in Section 7 of this
~ report, Radiomiclide release estimates were calculated on the basis of the activity of uranium,
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The -estimate of wranium released to- water was 0.035 Ci (1.26B9 Bg) (50 Kg) for U-234
0.002 Ci (7.4E7 Bq) (2.9 Kg) for U335, and 0.034 Ci (1.3E9 Bq) (51,5 Kg) for U-238.

Annnal average uranium concentrations increased at an abandoned process sewer outfall .-
(NP-0001) and at Qutfali NP-0005. The increase at Outfall NP-0001 is attributed 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 Ash 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 retum of normal precipitation rites
during 1994,

The Missouri River was monitored during 1994 in support of guarry and site waler
treatment plant operations. Both the site and quarry water treatment plants operated during
1994. Surface water and sediment samples were taken from the river &nd 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 sediments. '

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
SW-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 uranipm 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 runoff associated with building demolition. This water was diverted for treatment until
subsequent sampling showed that uraninm concentrations had retarned to historic levels in both
thesuumewateraudthewﬂeratthenmfall :

Groundwater

The groundwater monitoring program included extensive monitoring for radiological and
chemical compounds. Radiological results for the St. Charles County well field remained within
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background levels. No datectable mﬁnmtm_ﬁma of the six nitroaromatic compounds of corcam
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 bedgock of
the quarry rim and in the alluvial materials and bedrock north of the Femme Osage Slough.

' The St. Charles County Well-Field was: imundated by the Missouri River during.the
spring; therefore, nine monitoring 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, uranivm, sulfate, nitrate, and nitroaromatic compounds in
groundwater and springs remained near historic ranges. High concemtrations of uramium .
typically occur in groundwater wells near Raffinate Pit 4 and at the southeast corner of the
chemical plant. Contaminant transport 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 pCifg (1.85 X 107 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 (0.0} mSv/yr) and therefore does not pose a threat to human health,

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

miussraljoanneitacumentieserd execeum 3]
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ABSTRACT

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

objectives of these programs are to assess actual 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 summarize irends
- andfor changes in contaminant concentrations from environmental monitoring program. - - .-

In 1994, the maximum efféctive dose equivalent to a hypothetical individual who

frequented the Busch 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 mSv). These estimates are
below the U.S. Department of Energy requirement of 100 mrem (I mSv} annual committed
affective dose equivalent for ail exposure pathways.

The collective population dose equivalent for populations assumed to froquent the Busch
Memorial Conservation Area (165,895 individuals) and the Missouri Department of Natural
Resources’ Katy Trail (72,000 individuals) was 0.072 person-rem (0.00072 person-Sv). Results
from radiological air monitoring -for the National Emission Standards for Hazardous Air
Pollutants (NESHAPs) program indicated that all estimated effective dose equivalents were less

than 1 mrem (0.01 mSv), which is below the U.S. Bnvironmental Protection Agency (EPA)

standard of 10 mrem per year.

Comprehensive monitoring indicated that emissions of mdidlogical compounds in airborne
and surface water discharges from the Weldon Spring site consisted primarily of natural uramium
and were estimated to be 116 Ci (4.3E12 Bg) and 0.071 Ci (2.69E9 Bq), 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 ate monitored under these National Pollutamt
Discharge Elimination System (NPDES) permits, Permit levels were maintained during 1994
except for one occasion when the administration building sewage treatment plant exceeded the
-biochemical oxygen demand in April.

DOE/ORIZISE-51Z, Rev. O - i
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1 mﬂDUCTIﬂN

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

- .- monitoring Tesults obtained in 1994. and the status of Federal and State compliance activities. ...

DOR requirements for environmental menitoring and protection of the pablic, as well as
" the mandate for this docament, are designated in DOE Order 5400.1, General Environmental
Protection Program, DOR Order 5400.5, Radiarion Protection, and its implemerting guide:
Environmenial Regulatory Guide for Radiclogical Effiuent Monitoring and Emironmental '
Surveillance (Ref. 1).

In 1994, environmental monitoring activities were conducted to support remexdial action
under the Comprehensive Envirommental Response, Compensation and Liability Act (CERCLA),
. the Clean Alr Act (CAA), the Narional Environmenital 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 cument 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
surveillance 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. Louis (Figure 1-1). The site consists of two main
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argas, the Weldon Spring Chemical Plant and raffinateptts and the Weldon Spring Quarry,; ‘both
“located along Missouri State Route 94 Accesambmhlhcmteandqtmnymrestnctedbyhcked
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 (WSUFMFP) uniil 1966. Buildings were

contaminated with asbestos; hazardous cheprical-substances, and small quantities of uraniainand -

thotium. (Building dismantlement was completed in- 1994.) Radiological and -chemical
(polychlorinated biphenyls, nitroaromatic compounds, metals and inorganic jons) 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 thoxivum
residues and chemical contaminants inchuding 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 imto a sump. The amount of waler
in the sump varies in response to operations. The quarry bulk wastes contain radiological and
chernical contaminants including -urdnium, radiom, thorium, metals, nitrates, PCBs,
semivolatiles, nitroaromatics, and asbestos.

1.2  Site History

From 1941 to 1945, the U.8. Depariment of the ‘Army produced trinitrotoluene (TNT)
and dinitrotoluene (DNT) at the Weldon Spring Ordnance Works, which covered 6,974 ha
(17,233 acres) of land that now includes the Weldon Spring site. By 1949, all but about 809 ha
(2,000 acres) had been transferred o the State of Missouri (Avgust A. Busch Memorial
Conservation Area) and to the University of Missouri (agricultural 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

DOE/ORS21545-512, Rev. 0 : 3
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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 Chesnicsl Plant, - Considerable explosives
decontamination was performed by the Atlas Powder Company and the Army prior to WSUFMP
construction, From 1958 until 1966, the WSUFMP converted processed uranium . ore
concentrates to pure uranivm trioxide, intermediate compounds, and uranivm metal, A small
amount of thorinm was also processed. - Wasles gemmed during these operationy were stored
- in the four raffinate pits. ' . - -

In 1958, the AEC acquired title to-the Weldon Spring Quarry from the- Army. The Army
had used it since 1942 for burning wastes from the 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 ordsance works: The
AEC used the quarry from 1963 to 1969 as a disposal areafnrummummmduesandasmaﬂ
amount of thorium residue. Material disposed of in the quarry during this time consisted of
building rubble and soils from the demolition of a uranium ore processing facility in Saint Louis, .

. These materials were comtaminated with uranium and radium. -Other radicactive materials inthe -
quarry include drummed wastes, uncontained wastes, and contaminated process equipment. .

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 started 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 responsibifity for the land and facilities of the chemical plant, but the 20,6 ha
(51 acre) tract encompassing the Weldon Spring raffinate pits was transferred back to the AEC.

The Weldon Spring site was placed in caretaker status from 1981 through 1985, when
custody was transferred from the Army to the Department of Energy. In 1985, the DOE
proposed designating control and decontamination of the chemnical plant, raffinate pits, and
quarry as a major pmjeét. A Project Management Contractor (PMC) for the Weldon Spring Site
Remedial Action Project was selected in Febnsary 1986, In July 1986, a DOE project office -
‘was established on site, and the PMC, MK-Ferguson aad 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 a Major System Acquisition in May- 1988 The chenncal pl.am and raffinate pits were added
fo the NPL in March 1989, -

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

e

1.3  Geology and Hydrogeology

The Weldon Spring sits is situated near the boundary between the Central Lowland and
the Ozark Plateau physiographic provinces. This boundary nearly coincides with the southern
edge of Pleistocene glaciation that covered the northern half of Missouri over 14,00} years ago o
(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 1o the northeast.at a gradient of 11 m/lni.
to 15 m/km (38 f/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 comgists of the Kimmswick
Limestone. The deep agquifer consists of formations from the top of the St. Peter Sandstone to
the base of the Potosi Dn]nmlte Alluvial aquifers are present near the Missouri and Misahmppl
Rivers.

1.4  Surface Water System and Use
The chernical plant and raffinate pits area is located on the Missouri-Mississippt 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 northem 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 areas, typicat of the Central Lowlands physiographic province. South
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ofth_e site, the topography cﬁaﬂges-tq the narrow tidges and va]léjrs and short, steep sfr_&&nis
common to the Ozark Plateau physiographic province (Ref. 4).

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

- flows to the Missouri-River. -

. In the. surrounding areas, man-made lakes in the Angust 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 irmigation or as a
public drinking water supply. The northern and western portions of the site, inclhuding Frog
Pond and Ash Pond areas, deain 10 tributaries for Busch Lakes and Schote Creek, which in tum
enter Dardenne Creek, which ultimately drains to the Mississippi River. These drainages,
Burgermeister Spring, and. I.akﬂs 34, 35, and 36 are comtaminated as a result of previous plant.
Gperations.

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 quarty and the groundwater., Recent dewatering activities in the quarry
sugpest that the sump interacts directly and rapidly with the local groundwater, Tlie sump is
contaminated with mdiclogical and chemical compounds. The quatry pond is not used for any

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

resulctedarea

The Fm'ume Osage Slough, located approximately 213 m (700 ft) south of the quarry is
a2.4 km {1.5 mi) section of the criginal 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 fars (Ref, 5).
The slough receives contaminated groundwater migrating from. the quarry, causing increased
uranium concentrations in the slough, The slough is used for recreational fishing,
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1.5 Ecology

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 acre_s} .

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

wildlife habitat, and recreation. Fishing comprises a relatively large portion of the recreational
use. Seventeen percent of the area is open fields that are leased to sharecroppers for agricaltural
productionr. In these areas, a percentage of the crop is left for wildlife use. ‘The main
agricultural products are corn, soybeans, mile, 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 [534 acres]) is relatively natural and contains forest
habitat typically found in the upland areas of eastern Missour,

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 gquarry 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 cottonweod, sycamore, and
oak (Ref. 5). '

1.6 Climate

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

moderately cold winters. Alternating warm/cold, wet/dry air masses converging anl passing
through the area cause frequent changes in the weather. Although winters are generally cold and
summers hot, prolonged -periods of very cold or very warm to hot weather are unnsual,
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Occasional mild periods with temperatures above freezing occur almost every winter-and cool
weather imterrupts periods of heat and humidity in the summer (Ref. 7).

The average annual temperature is 12.8° C (§5.1° F). The average daily maximum amnd
minimum - termperaiures are 19° C (66.2° F) and 6.5° C (43.8° F), respectively. On the
average, there are 49 days a year when maximum temperatures are above 32.2° C (90° F),

-« Minimum daily -temperatures-below 02 :C - (32%F) ~occur-about. 111.. days . of .the..year. -+

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

Wind data recorded at St. Lounis for the peded 1941 to 1970 indicate that prevailing
winds are from the south during sommer and fall, and from the northwest and west-northivest
during winter and early spring, Theave;ageannualwmﬂspwdisabnutlﬁiikph{gimph]
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 charactetistics
which help determine possible impacts of airbome releases. In addition, precipitation data are
used to correlate water level fluctrations and contaminant concentrations in surface water 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 Intemational Airport for Janvary
threngh Aupnst, and WSSRAP meteorological station data for September through December.
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TABLE 1-1 Monthly Metanmlﬁgichl Monitaring Results for 1994

Total Precip (in.}

- Average Tamp

Avarage Barometric

" Average YWind

Speed {rm/esc)

Fradominant Wind |
Dhraction

July 1.42 26.4 995 3,62 sSW
August .76 24.8 aa7 3.80 g
Saptesmbar 1.58 13.4 q943 2.28 asw
Dotober 3.37 147 993 2,37 s

Novsmnbar

December

Arrual
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, approximaiely 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 Department
are both within 1 km (0.6 mi) of the site (Pigure 1-4). Prancis Howell High School is about
1 km (0.6 mi) northeast of the site along Missouri State Route 94. The school employs
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. -approximately 150 faculty and staff, and about 2,175 students sttend school there (Appendix A).
Students and wtaff 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 acres) of land east and
southeast of the high schoot is owned by the University of Missouri. The notthern third of this
- fand is being developed into a high-technology: rescarch park. - The.conservation areas, operated -
by the Missouri Department of Conservation, employ 25 full-time employees supplemented by
two to [0 workers during the summer months (Appendix A), '
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2 ENVIRONMENTAL PROTECTION/RESTORATION PROGRAM OVERVIEW

2.1  Project Purpose

The U.8. Department of Bnergy (DOE) is responsible for the remedial action activities
at the Weldon Spring site. The program is known as the Welden Spring Site Remedial Action -
- -Project (WSSRAP). The major goals-of the WSSRAP ave 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.

Remedial actions are subject to U.S. Environmental Protection Agency (EPA) oversight
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
of 1980, as amended by the 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 Bavironmental Priorities List (NPL). The DOE is also responsible for

- complying with the various Federal compliance acts including the National Environmenial 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 operabile 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 quarry and their removal. The Weldon Spring Chemical Plant Operable Unit includes the
buildings, soils, raffinate pits, quarry butk 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 includes the groundwater at the chemical plant and
vicinity areas. The Quarry Residuals Operable Unit includes the guarry proper (post bulk waste
removal}, surmounding areas, surface waters and groundwaters.
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2.3  Environmental Monitoring Program Overview

The overall goal of the WSSRAP is different from that of most operating and production
facilities for which DOE Order 5400.1, General Environmental Protection Program, was
developed. At the WSSRAP, environmental mommnng 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
CHRCLA, DOE orders, and other telovant Federal and State regulations. -

The WSSRAP also complies with DOE Order 5400.1 requirements for preparation and
maintenance of an Environmental Protection Program Implementation Plan (EPPIP) (Ref. 8) and
an Environmenral Monitoring Plan (EMP) (Ref, 42). The EPPIP details the programs in place
at the WSSRAP to provide management direction, environmental protection goals and obiectives,
the remedial status of the project, and the overall frimewiork of the environmental protection
program 2t the WSSRAP. The EMP details the schedule and analyses for effluent moniforing .
and environmental surveillance activities that are performed.- L

The WSSRAP environmental protection program involves radiological and eherical
environmental monitoring and is separated into two distinet fanctions: effluent monitoring and
environmentat surveillance. Effluent monitoring assesses the quantities of substances at the
facility houndary, 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 levels and requirements (e.g., National Pollutant Discharge Elimination
System [NPDES]). Environmental surveillance consists of analyzing environmental conditions -
within or outside the facility boundary for the presence and concentrations of site contantinaats.
The purpose of this surveillance is to detect and/or track the migration of contamimimts,
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 radihlegical
elements, primarily U-234, U-238, Ra-226, Ra-228, Th-228, Th-230, and Th-232. These
radionuclides are the primary contaminams of concern at the Weldon Spring site. Radiological
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monitering is conducted routinely at the perimeters and at off-site locations near the chemical
plant and guarry 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
occutred. The nonradiological compounds included in the routine 1994 monitoring program 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 geochemicsl parameters 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. All four operable units are currently active, and major accomplishments for all uniis are
detailed below. '

2.4.1 Weldon Spring Chemical Plant Operable Unit

A significant 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 effluent standards set forth in the
conditions of the chemical plant’s NPDES permit, During 1994, 114 million liters (30 million
gallons) of contaminated water was treated and discharged. The site water treatmeni 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 quarier of calendar year 1995,
Train 2 is designed to trsat 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-237) was
completed in first quarter 1995,

2.4.1.3 RCRA/TSCA Storage. The Resource Conservation and Recovery Act
(RCRA) and Toxic Substance Control Act (TSCA) storage facility, Building 434, is currently -
- being vpgraded to support waste. storage and -operation needs. .. Improvements will include.
- rercofing; upgrading the fire extinguishing system; adding-arn emergency shower, and adding
a covered area outside the building for expanded storage. Completion of the upgrade is
currently scheduled for second quarter of 1995. '

2.4.1.4 Disposal Cell/Cell Support. The borrow area work package has been
negotiating real estate issues for the proposed borrow soil with the Missouri Department of
Conservation. Approximately, 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 haul road underpass has been seat to the Missouri Highway and |
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 Berms. 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 maimain 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 1694, -
theAshPandandSuutthnpamaswamcappedw:thclaytﬂmdunathaspmadnf
cnntammanon via surface water munoff.
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' 2.4.2 Weldon Spring Quarry Bulk Wastes Operable Unit

2.4.2.1 Quarry Water Treatment Plant. Due to lack of water in the quarry -
pond, the quarry water treatment plant (QWTP) shuts down periodically. During 1994, the
QWTP has treated and discharged approximately 42 million liters (11 million galkins) of
contaminated water., AH discharges have been within the effluent standards set forth in the
conditions of the NPDES Permit for the Weldon Spring Quany

2.4.2.2 Bulk Wastes Removal. Due to continued problems with the haul vehicles,
a direct hauling method was proposed and approved by the DOR during 1994, The new method
allows 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 IT overburden activities were completed in 1994, The materials removed incladed
the overburden, which consisted of s0il, rock, brush, and trees. Phase III sump materials gre
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 Quarry Residuals Sampling Plm
(Ref. 11} were finalized in January 1994. The characterization investigation includes sampling
gronndwater, surface water, soils, and sediment to determine the effect quarry bulk waste is
having on the surrounding areas, I.aterphaws of sampling will concentrate on the qum‘ry pmper
after the bulk waste has been removed,,

The sampling, originally scheduled for October 1993, began in January 1994, and
proceeded throughout 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,
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2.4.4 Groumdwater Operable Unit

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

' to DOE-HQ 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
Weéldon Spring Chemical Plant.

2.5 Incident Reporting -Emimmnental Occurrences- in- 1994

In accordance with DOR Order 540[11, Chapter II, 2.(b), field organizations are required
to prepare annual summary reports on eénvironmental cccurrence activities and report this
information in the annual Site Emironmental Report.

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

Occutrence 1994-0004 was a severe hydranlic leak from a subcontractor trackhoe that
developed while sizing and plaging 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 cause analysis determined that a defective or failed part
wag respongible for the spill. Prior to operations, the trackhoe was thoroughly inspected and
approved by the Project Management Contracter (PMC) in accordance with WSSRAP policy,
The subcontractor also performed routitie inspections and found no indications of poiential 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-0001 in CY1993. This occorrence
{Occurrence 1994-0010) resulted in monthly rather than quarterly monitoring at the ontfall to
help determine measures for decreasing the concentration of nmnium, DCGs are not release
fimits, but are screening values for considering best available techmology (BAT) solutions. A
root cause analysis was performed and it was found that weather and/or ambient condifions were
Tesponsible for the occurmence, Upstream sampling was conducted by the ES&H staff in an
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TABLE 2-1 Environmental Qcourrences CY 1994

finil il
Cccurrance ' : |

Gncurrenca Rapurt Number Date Euhjm ﬂf Uunurranuu ] -i .
1534-0004(a) 01/26M4 Hydraulc fuid spill. |
1354-0005ake} 012704 OH retomss in Roffinate Fit 4 lwos Sectdon 3.2.2.1). :
1994-00101a) o2/14/84 . Arnnunl sverags dervad coneantiation gulde for oraniom soesaded ut ’

Outfalt HP-OD0Y En 1983, 1
1954-0017(a) . Q4/12184 | § Settlsabls eolide sampls rasults excesde NFDES patrit lirnita. for Quital

-NP-CO38,
183400248} OBf27 184 Wiatar sampls from a OWTP manhota sump showad an slayated granlomn

aoncantration.
1984-0026t0Ne) a5/a1/494 Raleace of PCH oll by sccigdental punciure of an intact barrel at the -

QUALTY UMD Zone.

f 1994-0041i4) Daf29a49 Equalization besin liner at tha SWTF weae danmnaged during pump
rapslug e,

le}  DH-normal coourrencs,

b Unusual occurmrence.

e} Se_m Secticgn 122,71 for data'rl_a.

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

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

Occurrence 1994-0017 involved a settleable solids reading in excess of the NPDES pennit
reporting levels for Cutfall NP-0039, Outfall NP-0039 is located in the site ‘water treatrment
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-¢cm (6-7 in.) rainfalls in a short period of time caused the
erosion and subsequently caused 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 required, In addition, diversion dikes were
installed to slow the flow down the hill. Cunstmmmnnfthepipahmhassmﬁebaenmmpmd
and the disturbed arcas have been stabilized. :
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Occurrence 1994-0024 involved an elevated uranium contamination leve] 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 equalization basin for:.
treatrnent. Al pumping of water from the quarry pond sump to the equalization:basin was -
restricied. Neartby 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 procadure by persoanel.
Personnel were instructed not to deviate from procedures. *The DOE 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 punp
replacement. When workers were replacing a pump at the basin, the pump was dropped from
a height of about 0.9 m (3 ft) through standing water onto the bottom of the basin. The pump
struck the liner cansing three punctures, In accordance with the Leachate Production Action
Response Plan (Ref. 12), the DOE was notified that Action Level III 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 order to complete repairs on the liner. Groundwater
samples collected from monitoring wells 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 root canse was determined to be an inadequate work environment.
There were no anti-fall devices in place to prevent damage/falls. A shore- mounted prmp wd_s
installed to allow easier access to the pump for maintenance. Workers discassed the occurrence
at the weekly safety meetings 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 3400.1, the DOE order specifically requests that other programs be presented in the Sife
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Environmental Reporf, including the groundwater protection management program, the
meteorological monitoring program, and the waste minimization and pollution prevention
program. This section alse addresses other progeams, including the madiological control

B

TR

program, self assessments under DOE Order 5482.1B, and the surface water managemwent .

progeam 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 Growndwater Protection Program Managememi

Pign (Ref, 13). The plan outlines how monitoring programs will be developed to assess tlie.
nature and extent of contaminants in the groundwater, to evaluate potential impacis on pablic -

health, and to gather data for remedial decisions. All policies perfaining to grosndwaive
monitoting, including well installation, decontamination, construction, sampling methods, and
abandorment methods,  are detailed -in- this plan. The-Pign also outlines the hydrogeological
characterization program conducted as part of CERCLA activities, These inclnde fundaments]
methods such as groundwater sampling, water level monitoring, slug tests, tracer. tests, and
geologic logging, - |

2.6.2 Meteorological Meniioring Pragram

A meteorclogical 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 accumulation.

Data from this station are used to assess mateorological conditions and air transport and diffusion
characteristics, which determine possible:impacts of airborme releases. In addition, precipitation

data are vsed to correlate water level flucivations 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 units and computerized
enhancements designed to improve data retrieval and archival. In addition, an off-site
meteorologist now provides monthly data reviews and semianmmal 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 54005 and docameited in the Surfisce Water
Management Plan (Ref. 14). This program alseo incorporates the as-low-as-reasonably-
achievable (ALARA) concept in the execution of the program. An ALARA evaluation is being.
conducted during 1995.

. 'This plan identifies existing.and potential water sourcés, water quality categories, and
also provides the requirements and methadologies 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. Department of Energy Radiological 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 835 (Occupational Radiarion Protection), which was issued in December 1993 in the
Federal Register and sets the minimiim acceptable 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 amd equipment, instrumentation and calibration, worker training,
warnings and sign postings, survey procedures, waste management, environmental surveillance,
and shipping and receiving. The DOE’s objective ia 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 21% 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 offsite; therefore, the WS&RAF]I&&M been.required to.comply with.

RCRA manifest or biennial report requirements.

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

2.6.5 ‘Self-Assessment Program

The WSSRAP has attempted to comply with the guidelines and requirements presented
in DOE Order 5482.1B and the Secretary of Bnergy 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 cause 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 progrmm as _
noted during the performance of the 1993 and the 1994 Fuactional Appraisals. In response to-

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

¢ The program will be evaluated to determine its feasibility and to simplify tlw seli-
assessment PIOCess, '

*  WESRAP Procedurss SQP-24a, Administration and Conduct of Self-Assessments, and
MGT-6a, Swrveillances and Wallahroughs will be combined mw one procedure i.e.,
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MGT-9a, Guidance for Conducting Se{f " Assessments,  Survelllances, 'ami
Walkthroughs.

* Training will be conducted to fully implement MGT-%a.
. The Self-Assessment Program Implementation Pin'n {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

T&'ainingisakeyelamentofﬂleehﬁmmnmﬂpmtecﬁmpmgmm Through training,
each employee is instructed mthepulwles andproceduresmlmdto enmnnmcntalpmtecmﬂ

Thetrajmngpmgmmcaneswaﬁa]brbehmlmnmmﬂmemamms {l)requljred :
reading (2) special courses taught on site {0 convey specific policies or issnes and, (3) off-site -
courses designed to provide instruction for specific areas. Department managers establish -
training matrixes for each employee to ensure a comprehensive understanding of position
requirements and overall policies and program requirements.

DOBMRIZLSE-512, Rev. O 25




WELDQN SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 7984 . 061686

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
Environmemal Response, Compensation and Liability Act {CERCLA} process. Under the
CERCLA, the WSSRAP is subject to meeting or.exceeding the applicable or relevant and
appropriate requitements of Federal, State, and local laws and statutes, such as the Resource
Conservarion and Recovery Act (RCRAY), the Clean Water Act (CWA), the Clean Afr Act (CAA),
the Toxic Subsiance Conirgl Act (TSCA), the National Histpric Preservation Act (NHPA), the
Safe Drinking Water Act (SDWA), and Missouri regulations. Because the DOR is. the lead
agency for the site, the procedural and documentition requirements of the National
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 summary.of the WSSRAP compliance with:
major DOE Orders. ' '

3.1.1 Regulatory Compliance Status

The WSSRAP has integrated the procedural and documentation requirements of the
CERCLA, as amended by the Superfing Arendments and Reauthorization Act (SARA), and the
NEPA, as required by the policy stated in DOE Order 54004, For example, Engineering
Evaluation/Cost Analyses (EB/CAs) and Remedial Investigation/Feasibility Study (RUFS) .
documents including (RIfFS) 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 supposting 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
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for the chemical plant area of the Weldon Spring site. - The preferred remedy for the-chemical
plant area of the Weldon Spring site is removal, chemical stabilization/solidification of seleeted
sitc wastes, and disposal on site.

On June 13, 1994, a memordndum from Hazel R. {0 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 values and public mvolvemem procedures within the

CERCLA documents,

Resource Conservafion and Recovery Act

. Hazardous wastes at the Weldon. Spring site are managed as required by the RCRA (as
substantive applicable or relevant and appropriate requirements [ARARs]). This inctades
characterization, consolidation, inventory, storage, treatment, and transportation of hazardous:
wasies 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 ynder the CERCLA.

Section 121{(e) of the CERCLA states that no Federal, State, or local permit shall be roquired .

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 penalties 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 cepacity and treatment

technologies for mixed wastes. FEach plan must be approved by the Siate or the U.S.
Environmenial Protection Agency (HPA), after consultation with other affected States and
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-consideration of public comment, and an order zssued by the regulator, requiring compliance
with the plan. :

The Weldon Spring site submitted its Conceptual Site Trearment Plgn to the Missouri’

Department of Natural Resources and the. Environmental Protection Agency in October-1993.-
The Draft Site Treamment Flan was submitted in August 1994. The Proposed Site ﬂea!ment
Plan will be sabmitted 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 regulated vnits is discussed in detail in Chapter 8.

Toxic Subgtances Control Act -

Polychlorinated biphenyls (PCBs) that have been removed from service are stored on site..

Regolation 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 longer than | year as waived mn

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 T -Nonattainments,
Title III - Hazardous Air Pollutants {(including Mational Emission Siandards for Hazardous Air

Pollutants [NESHAPs]) and Title VI - Stratospheric Qzone Profection, NESHAPs dose

calculations for 1994 indicate the highest receptor location was below the NESHAPs standard
nf 10 mrem {0.1 mSvy).

St. Charles County is classified in the Federal Register of November 6, 1991, 56 FR 215
ad 2 moderate nonattainment area for ozone. As a moderale ozone popaitainment -area, the
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-tequitemnents would affect sources emmmg nitrogen oxide (NO,) and volatile organic compounds
(VOCs). At present, these sources do not exist at the WSSRAP,

Under Title III, asbestos and radionuctides are hazardous air pollutants. The standards
establish criteria for the control of radionuclide and asbestos emissions. WSSRAP monitoring
programs for radionuclides and asbestos are deseribed in detail in Sections 5 and 6, along with
the 1994 status of the monitoring.

Currently, the potential major source categories existing at the WSSRAP do not exceed
the threshold limits of 9.07 metric tons per year (mtpy) (10 tpy) of any single hazardous air
pollutant or 22.7 mipy (235 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 not 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 radionuclide emitters are not yet fisted 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 mational 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 systemn
(old or new) or air conditioning system (old or new). Section 609 specifies requirements that.
pertain to servicing motor vehicle air conditioners and applies to-all WSSRAP vehicles. The
WSSRAP is'complying with Sections 608 and 609 of Title VI of the 1990 CAA amendments by
(1) implementing a phase-out policy of czone-depleting substances by institating controls in the
purchasing and use of these substances; and (2) obtaining copies of the persomnel training
certifications and eqﬁipmmlt approval records for personne] and subeontractors that service any -
WSSRAP czone-containing equipment (i.e., refrigerators, heating, ventilating, and air
conditioning [HV AC) units, abandoned refrigeration units, etc.} or any WSSRAP vehicle cooling
system, '
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Water Act

Eifluents discharged to waters of the United States are regulated under the CWA through
regulations promulgated and implemented by the State of Missouri, The Federal government
. has granted regulatory authority for implementation of CWA provisions to those states with a
regulatory program that is at least a5 stringent as the Federal program.

Compliance with the CWA at the WSSRAP includes meeting parameter limits sei in five
. National Pollutant Pischarge Elimination System (NPDES) permtits. 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 NFDES outfall. In the same
pericd, 114 million liters (30 million gallons) of water was treated through the site water
treaunantplantanddmchargedﬂlrﬂughthesmmmmtfaﬂ

Rivers and Harbors Act

On Febroary I, 1994, the WSSRAP made applications to the U.S. Army Corps of
Engineers (COE) under Nationwide permit (NWP) 26, Section 404 of the Cleam Water Act for
the elimination of 0.9 ha (2.2 acre) of wetlands in the bortow area. The acreage would be
mitigated by the creation of 2 ba {5 acres) of wetland as part of a 21 ha (52 acre) waterfowl
habitat prospect on Missouri Department of Conservation (MDC) lands. On March H, 199§,
the Kansas City COE authorized the requested activities, contingent upon & 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 occurred during 1994. The site currently has one person
certified as an applicator and is in the process of training and centifying another individual.
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Department of Transportagion

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

Safe Drifkine 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 umits,

The Emergency Planning and Community Right-to-Enow Act (EPCRA) Tier I neimﬁ was
completed and provided to the local emergency planning commitiee (LEPC) and to the Missouri
State Emergency Response Commission (MERC).

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

The WSSRAP continued to identify the full EPCRA requirements and developed a plan
of action to assist in preparing EPCRA reports for chemical storage and use. The plan included
purchasing an off-the-shelf software pregram 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 Mitigaion Action Plan for the Remedial Action at the Chemical Plant Area of the
Weidon Spring Site (Ref. 18) area specifies that any sites éligible for nomination to the National
Register will be preserved through data. secovery or aveidance if impacted by the borrow. area
or haul road development. This work is ongoing and will extend into 1995. '

The. Phase I archeological study for the proposed bommow 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 II 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 to allow for-proper sloping of the area. A Fhase I archeological
-survey ‘concluded that there was no effect to cultural resources in the potentially affected area,:.
Endangered Specjes 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 U.S. Department of Energy-
Weldon Spring (DOE-WS) was approved in November 1994, This agreement provides partial
funding of a wetland creations project on MDOC property in exchange for the creation credits -
and is a condition of the Nationwide Permit Number 26 received by the site. This permit aflows
_ fnrthatﬁmpnmryluss nfthﬂﬂgha(ZZacr&s)nfwethndsmthebﬂrmwareadevelnpmem

Awetlands sarvey for the construction material stagmgamawascunductedbyANLﬁn
December 16, 1994. One jurisdicttonal wetland was noted and is being addressed .in the
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wetlands Mitigation Agreement with MDC. One other wetland area was identified outside the

proposed feaceline expansion, but no action is anticipated.
3.1.2 DOE Order Complignce

3.1.2.1 DOE Order 5400.5, Radiation Protection of the Public and the
Environment. IDOE 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 DOE operates its facilities and conduets its activities so that radiation exposures
to members of the public are maintained within established limits. '

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

excloding- radon- and- its respective decay products as specified in 40 CFR Part 61, Nasional

. Emission Standards for Hazardous Alr Pollutents, was not exceeded in 1994, The appropriste
dose evaluation technigques were used to assess 1994 environmental monitoring and surveiliance
data in compliance with. this requirerent.

Storm water munoff exceeded the derived concentration guideline (DCG) of an ananal
average of 600 pCi/l for uranium at Cutfali NP-0001 with an annual average concentration of

1,226 pCi/t. Outfall NP-0001 was eliminated by removing the outfall pipe during May 1994 and

15 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.

3122  DOE Order 5820.2A, Radioactive Weaste Management. DOE

Order 5820.2A establishes policies, gaidelines, and minimum requirements by which the DOE
manages its mdioactive and mixed waste-and contaminated facilities, The Weldon Spring site -

was in compliance with the applicable portions of Chapter IT (low-level waste), Chapter V
{decommissioning of radioactively contaminated facilities), and Chapter VI (administrative
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activities related to the Waste Management Plan [Ref. 201). The types of wastes addressed in
Chapters I, II, and IV were not present at the site, '

3.1,.2.3 DOE Order 5400.1, General Envirenmental Protection Program. The

" WSSRAP conducted both radiological and.nonradiologica] 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 WSSRAT was in compliance with Order 5400.1 requirements for preparation of an
Environmental Protection Program Implemeniation Plan (EPPIP) (Ref. 8). The EPPIP details
programs in place at the WSSRAP to provide management direction, environmenta protection
goals and objectives, and the overall framework for the environmental protection program at the
WSSRAP. The project has prepared #n Envirommental Monitoring Plan (Ref, 42) that is
reviewed annually and revised-as necessary. :

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

3.2  Corrent Issues and Actions

3.2.1 Current Issnes

3.2.1.1 National Emission Standards for Hazardous Alr Pollutants Complinnce,

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 Orher Than Radon at Weldon Spring Site

- Critical Receptors (Ref. 21), which has been approved by the UJ.S. Environmental 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 anmual site
environmental report.

3.2.2 Cuorrent Actions

3.2.2.1 Release Reporting. On January 27, 1994, approximately 57 liters (15.gal).
(4,000-3,000 parts per million PCRs) of polychlorinated biphenyl (PCE) contaminated oit wag
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 bamrels. The release was contained and efforts to absorb the oil were mitiated. 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 dmms were placed in an environment that led to their
degradation), The DOE and the EPA (Region VII) were notified. Corrective actions includad:
the containment and control of contaminated oils in Raffinate Pit 4, as stated above; debris and-
barrels near the water’s edge wer¢ moved to- higher ground where practical, barrels that
contained oil were pumped and moved to appropriate storage where practical; and the condition
of Raffinate Pit 4 was monitored daily during the work week. '

On April 27, 1994, approximately 1.4 kg t0 1,8 kg (3 1bs to 4 1bs) 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 reponted 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 t0 2.7 kg (5 Ibs 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 possible.

On May 25, 1994, PCB contaminated oil was released at the gquany swmp zone due to
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, ong of the droms was found to be leaking. This
accurred 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 lignid 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 resnlts showed positive resnlts for chlorine greater than
- 50 parts per million {ppm) and PCB concentration of 120,000 ppm. The PCB volume released
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 vatil May 31, 1994, because the PCE 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 concemtration than
500 ppm originally assumed. Although there was a delay in reporting, due to the itacturate
concentration estimate, immediate- actions were takesr to clean up the spilf, The spill was
. cleaned up and wastss placed in a 321 liter (85-gallon) overpack. Root cause 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
drume to deteriorate. Once the material was moved to decommission the quarry sump zone, the
deteriorated drums released their contents to the emviropment. The leaking drum and the
surrounding soil were overpacked by subcontractor personnel. The PMC has instructed the
subcontracior to proceed with caution as the remedial action continues. |

On October 26, 1994, approximately 7.3 kg (16.1bs) 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 0.45 kg {1 ), 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 under 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 Findinga Chasd Fredlous Andings.Open |
Water Polluian Contral & 2 10 |
Emvirpnmantal Quality Aseurance 4 0 2 |
. ;l Groundwatsr Progreme 3 [+ 3
Ashn'l;tou Managemeant 3 2 1
Radiological Maonitorng 7 Q L
- .de-l.:h and Hazardous Substanos 1 1 a
Contral
Cuality hamruncu. 5 3 7
Healtth Fhysios 2 Q 2
lrwhrtel sl Hyplatus z 2 2
Industrial end Conetruction Saf'qh!r 0 2 a
Trangportation Safaty o o 1
Fire Prolaction 4 E o :
Faciity Safaty {Safaty Anslysts 3 0. o i
Progesas) |
Total - 48 17 50 |

assurance programs was conducted by the DOE Qak Ridge Operations Office from July 12 to
July 21, 1954 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 revised the
Project Managemens Contractor Quality Assurance Program (QAP) (Ref. 22), by applying the
quality assurance criteria specified in paragraph (¢} Quality Assurance Criteria, of 13 CFR
830.120. The PMC QAP includes discussion of how the criteria in paragraph (c) will be
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TABLE 3-2 Sum'rnar\_r of WSSRAP NPDES and Construction Permits

Date Aenawal or

Date lesued Drate Expired Extension Requeet Due Scope and Commente

MO-3f07701 e 03Mm39e Q304199 Y 09048 Covers gtonm water, sanitary, and SWTFP dischargee.* |
; MO-01 02987 a | osnemd o511 0/a9 ¥ 1 0me Covare DWTP discharga_ ‘
i MO-GBATINIE O 08ra1ad 1041337 N | Car109Y K Operating permit covers hydroatatic tagting for newly conatructed
: 1 pipalinue at the SWTP Traln 2 Facllittas and tha trastimsnt plant. ‘
I MO-RI100BES - Q| 0801554 QB 1Y N 12711136 F Storm water diacharges from the borrew arem s haul road |
! : o oparations. i

1

i MO-RTOTSES o 1207152 | 1212/98 K | Terminotad O2/2E/04 | Coversd Jand digturbance starm watar diechargss fram tha SWTP |
| : pipoiine axcavatien. : i
i 22.4870 C | 04419754 04/18/35 N | 93M18/25 SWTP Trair: 1 nitrats ramoval aystsm.
| 22-4711 ¢ | osi2a/94 Q6/28/35 % | os/zsms SWTP Train 2 appurtenancas. i
| 27.4750 © | oseasme ;
: . T o -
e} Permit type, 0 = Operating, © .= Congtruction
Ibd Pormit extardedfrenewad? N = No, ¥ = Yar

WTP  Quaerry watar tragtment plant
SWIYF  Site water reatment plant
* See Secton 3.6
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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 Contractor Quq?frji Assurance Program
Implementation Plan (QAPIP) (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
Consiructon Permits. Three active NFDES permiis covered discharges from the site watet
treatment plant (MO-01077701), 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 issued during 1994, but
activities had not progressed to the point where discharges occurred. Three NPDES construction
permits (22-4670, 22-4711, and 22-4750) were also issued during 1994.

3.4 _ Site Remedial Mitigation Action Plan

The wetland mitigation program was delayed pending final signatures. The Missouri
Department of Conservation (MIDC) 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 proceed with the project as described,

_ The MDC anticipates construction of the wetland to begin in the spring of 1996, as their
1993 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 Endamgered
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 planned remedial action activities corrently underway at the Weldon Spring
Quarry, CERCLA centains provisions requiring notification to the governmeut 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
DQE headguarters 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, 1993, at approximately
1415 hours. This initial telephone notification was made in accordance with the provisions of
40 CFR 302.8 entitled Continuous Releases. Section 103¢f)(2) of CERCLA provides relief from
the immediate reporting requirements of CERCLA Section 103(a) for telease of hazardous
substances that are continuous and stable in quantity and rate. A follow-up written net:lﬁcatmn
was submitted within 30 days, as required by 40 CFR 302.8.

Per discussions with EPA Region VII representatives, the PMC reccived 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 release. The
PMC agrees and will minimize the time spent qualifying chemical concentrations in any future
releases

| On Jamuary 17, 1995, at approximately 0720 hours, ethylene glycol {~ 8 pounds) was
discovered leaking from & Grove 850 crane. The absorbant gravel and soils were placed in a
comtainer. The National Response Centar (NRC) was contacted.
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On Jasuary 26, 1995, at approximately 1400 hours, ethylene 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. Thefmehqmdwasahwhadandthesmlsandabmrbantpads
placed in a container.

On February 8, 1995, at approximately 1020 hours, etkylene glycol (~ 12 pounds) was
discovered overflowing from a heavy equipment truck at the quarry buffer arca, 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 liquid was absorbed into the pads and placed into a container.

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

regeneration of the activated alurtina at the site water treatment plant (SWTP) and approximately
- 150 gallons of sodium hydroxide solution (pH-13) spilled. A small portion 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.

Price Anderson Act

The WSSRAP has received approval of the QAP and QAPIP for compliance with
10 CFR 830.120 from DOE on January 27, 1995,

The PMC submitied the Propased Site Treaiment Plan to MDNR on March 31, 19'95
as required by FFCA,
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4 RADIATION DOSE ANALYSIS

Envirgnmental monitoring is performed at the Weldon Spring site to demonstrate that
public health and safety and the environment are protected, to document and quantify potential
public exposure, and to demonstrate .compliance with applicable legal and regulatory.
requirements,  This section evaluates atmospheric monitoring results and surface. and
groundwater discharges of radiological  contamyinaats.. The: evaluations presented include

. potential caleulated .dose equivalents to-the general public. and doses :to .aguatic biota.. These.

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

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

Dose calculations related to ajrborne emissions as required by 40 CFR 61, Subpart B
(National Emission Standards for Emission of Radionuclides Other Thari 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
(WSSRAP) environmental monitoring program, potential exposure pathways and health effects
of the radioactive and- chemical materials present ou-site are reviewed annually to determine
which pathways are complete. Required by DOE Order 5400.1, evaluation of each exposure
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
receptors. 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. Complste pathways are used in assessing radiological and
nonradiological 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 estimates of dose.

Table 4-1 lists the six compléte pathways for exposure from contaminants evaleated 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),

. Liguid (C), Airbome {A), Airborne {B), .and External. '

TABLE 4-1 Exposure Pathways for the Weldon Spring Site

—

' Appliosble to 1994 |
Fathway Degoription Core Eatimate

Liguid{A} Ingestion of groundwater from local wallé dowrigradiont from the site.

Hyuldi B} Ingastion of gaina and flah inkabiting wildlife Brom,

LiquidiCl Ingsstion of eutface watat snd ssdimants.

:_ AirbornmiAd Inhaiation of particulatads ;diapamﬁ through wind erosion and remadial
i action,

Alrbarna{B! Inhelgtion af radon smitted frem contaminated sofs/wastes,

Extarnal Direct gamma radistion from oontaminated woils/wastes,

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 wels
near the Weldon Spring Quarry ate currently comparable to background concentrations (see
Section 8.4). In addition, no drinking water wells are located in the vicinity of the chemicat .
plant/raffinate pits area. :
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The applicable radiological public dose guidelines for the WSSRAP are as follows:

* NESHAPs standard of 14 mrem (0. lﬂmSv]totaleffem‘redmeeqmva]cntmaﬂy
fmmrhumeenussmnsoﬁerthanmdnnatcnﬂcalr&ceptorlacm:ms

¢ DOE guideline of 100 mrem (1. mSv) mtal-effectlve-duseﬁquivalent for all exposure
pathways on an annual basis.

4.2  Radiological Release Estimates

Estimates of radiotogical releases to air and surface water were calcvlated for radioactive
particulates 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 amoust of mdmactmty 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 contaminant is natural uranium. The isotopic release
estimates for the chemical plant assyme a natural uranium 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
asmnatmg airborne releases are shown in Appendix B. Complste NESHAPs results are pm\ﬂded
in Section 6 of this report. :

Based on alpha-track mdon 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 radon release rate from the quarry for the year. In 1994, the estimated Rn-222 release was
32 Ci (1.2E12 Bq). The estimated Rn-220 release was 84 Ci (3.1B12 Bg). Calculations and

assumptions are provided in Appendix B.

During 1994, intermittent surface water runoff transported uraniuvm 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 Emigsions 1o tha Environment

Activity of Radlonuclide ' Activity of Radionuolide Masgn of Radicrclice Reloased

Radionualide Reteausd to Watar {Ci) igramsl Hedi-Lita (¥ra)
[u-238 1,80E-04 : 0.034 102,778 447609
fu-235 8.51E-08 ' ' 0.002 748 704808 |
b 254 1,82E-04 0.085 . E.5 2.34E05 |
[Th-232 - MiA . NiA 1 .4051'0.' . j
Th-230 - MNiA HiA 7 .40E04
Th-228 - NiA - MiA 1810
fa-228 - © NiA. N/ . 578 -
NA NiA 1,600
NA : . N/A 3,82 days -
NIA NEA B8 saconds
 eom 108,500 grame NIA
R N .

WA Mot analyzed for thie redionuclide
i) Total uranium value sbiained from Table 8-4
—  Hot.distinguigheble from hackground .

- Multply by 3. 7E1D to comvvert Gl te By

runoff water, as required under the site National Pollutant Discharge Elimination System
(NPDES) permit (see Section 7). Using NFDES natural uranium values in conjunction with the
activity ratios listed above, the U-234, 1U-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 calcnlations were performed for the maximally exposed individual, collective.
population, and NESHAPs critical receptors for applicable exposure pathways (Table 4-1) to
assess dose from the Weldon Spring site, First, conditions were set to determine the total '
effective dose equivalent to a maximally exposed individual at each of the main site areas: the
chemical plant/raffinate pits area, the quarry, and vicinity properties, A second dose equivalent
for a collective population was calculated for vsers of the Katy Trail and the Avgust A. Busch
Memozial Conservation Area. A third set of dose equivalent catenlations was performed to meet
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NESHAPs requirements {(see Section 6). Resolts of these estimates were then cmnpamd to
applicable standards in order to evaluate the impact on membarsnfthapubhcmdth&
environment.

Statistical analysis of the annual results indicated that 10 perimeter low volume particulate
sampling locations averaged greater than background in 1994, no concentrations greater than
background were detected by high volame NESHAPs monitoring devices at critical receptor
locations other than the total yranium concentration measured at Station AP-2001 (see Figare
5-1). Calculations using perimeter and off-site monitoring data determined the milt_:ctiw..re
population dose equivalent to be less than 1 parson-rem per year (0.0f person-Sv) from all
pathways combined, Since all off-site low volume air particulate samplers and radon gas
detectors (other than the background station) are within a 13 km (8.1 mi) radius of the site, and
all resufts measured within this radius are well below NESHAPs and DOR 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 populations where complete
exposure pathways were found to exist.

The scenarios and models used {0 evaluate these radiological exposures are consgrvative
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 using the methods described.
Estimates of health risks are based on statistical data: collected from large groups of people
exposed to radiation under various circumstances; therefore, statistical models are not applicable
to single individuals. Dose equivalents to a single individual are estimated by hypothesizing a )
maximally exposed individual and placing this individual in a reasonable but conservative
scenario. This method is acceptable when the magnitude of the dose to a hypothetical maximally .
exposed individual is small, as is the case at the WSSRAP. The scenarios and resulting
estimated doses used in the calculations are outlined in Table 4-3. In addition, the pmenmge
of the DOE guideling of 100 mrem (1.0 mSy) is provided. '

The collective population dose equivalent estimate, pmwdad in gnits of perm—mm
(person-8v), is the product of the effective dose equivalent estimate at the exposure point and
the number of persons exposed. Exposure points are locations where members of the public are
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TABLE 4-3 Exposure Scenarios for Weldon Spring Site Radiological Dose Estimates

= e e -
i Estimated :
I Exposure! Effactive Dosa Pargant of §
| Exposure _ Inhatationf Eqpuivalent DOE
Soenario Pathway Activity Madia Expaayra Duraticn Ingaetion Rate Concantratian imram) Guidance
. WECPMVYSRP LiguidiB) Ceonsurnprien of fish from Fish 365 days 2,500 gfv 0.:}:{!5 pCHg 00064 £,0064%
Hypothetical Busch Lake 36 .
Indbvicuet g
Liguid &) Swirnming at Busoh Sedimants 2.85 hours 200 rmgfday 1.1 pCilg 0.0008 Q.0008%  §
Laka 36 |
YWter 2.85 houre 0.05 literafhour 87.& pGil D.0027 Q002 7% i
. Airbornsidl - [Visiting Busch Lakes Area A 119.5 houta 086 mithou!™ | S.0E-18 yCifml 0.008 0.008% |
Alboma(B) . N/A N/A Ni& NiA NIA N Nia !
| wsa Liquid(B) N7A N/A NIA NiA, NiA NIA Nit i
| Hypothstical |
i Incividual Liquid{c) N/, NiA N/A WA N/A NJA A |
E External Walking naar WS4 Ajr 5 hours 4.4 mrsmiyr N/A 0.0102 0.0102% i
I parimster !
f AtrbomeiA) Walking near WSQ Air - % houre 1.25 m¥ mour™ 1.6E-16 4Cifml | 00013 o.0013%
: parlrmatsr . '
AirbormedBl YWalking rear WSO Air & hours 1.25 m*housi® Tr%.4 pcint 0.720 0.72%
paKmatar Rir0.E pCit
WEVP Lepul J(E) Consurnption of fiah from Figh MiA .6 giday 0.005 ptilg 0034 CLOo034%
Hypothetical slough '
Individual
: Liguid (] A, M7A N{A MrA NiA MiA MiA
Externaf MiA NiA M/A NiA N{A N/A NiA
; Airboraali) Fishing at slaugh Air 82.5 houre 0.98 m*hour™ 8.6E-16 pCifml 0,007 0.007% ]
AitbomolB) rA N7A N/A N N/A N/A NiA
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TABLE 4-3 Exposure Scenarios for Weldon Spring Site Radiological Dose Estimates {Continued)

Collactive
Expoeurs/ Population: Doaa | Percent of
Expasure Inhalationf Equivalant DOE
Seanatia Fathweay Activity Modia osure Duration Imgaston Aata Concentration {persan-rem)
Collactive LiguidtBa} Finhingt at Buach Laka 38 Fiah NiA, Z00 glperaon 0.008 pCifg 0.041 N/A
Papulation {napuiation = B,9%5)
Swirnining at Buech Sedimenis Q.285 hripereon 200 mgiday at.1 pCilg 0.0004 MiA
LiquidiC} Laks 36 -
{popuiation = 5985} Watar 0.285 hr.fihqrmn 0.05 Hisrafhour 87 5 pCifl 00018 MiA
AirbarnalA} FAshing/Boating at Busch Adr 2.5 hra/5.7 kra 0,98 m3hour™ 5.0E-18 gCifmt cO28 Hia .
(pepulaton = ' '
160, G006, BEE)
Hiking at Katy Trai Air B minutesfyoar | 1.28 mhour™ | 6.8E-18 uCifmi 0.0008 NiA
{population = 72,000}
AlrbornsiBl - MN/A MiA N/ NiA MH/A " NiA
! R
Nia Irddicates measuremenis for radicactivity for a mediafexpoaurs pathway at background lavale. -
WECP  Weldon Spring Chemioal Plant
WSRP  Waldon Spring raffinate pita
W=0 Waldon Spring Ouarry
WSVFE  Weldon Sgring violnity propartios
Multiphy by 9.037 to convert pCi to B -
Multizhy by 0.01 to conver? mrem to mSy
Multiply by 2.1 t¢ conwvert person-rem o parsen-Sv o
[a} A braathing rate of .98 mAfhour ie yeed for an individual engaged in light activity, while 1.28 mfhour ia for an individual epgaged in strenucus activity [Ref. 251
{b) = Rn Radon-222
= Tn Radon-Z20
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potentially exposed to airbome radicactive particulate concentrations, radon gas concentrations,
external gamma radiation, or radionuclide concentrations in water or food at above-bacikground -
levels. The effective dose equivalent is calculated by estimating radionuctide concentrations in
the air, water, food, and external gamma pathways at a given exposurs point and applying
standard breathing rates and dose equivalent conversion factors. Thess concentrations and
reasonable exposure scenarios are used to estimate the amount of radioactivity ingested. or
inhaled and the amount of external gamma radiation received by the potentizlly exposed
population.

All ingestion and inhalation (internal radiation exposure romtes) calculations were
performed using the methodology described in Internarional Conunission 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 anmugl
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 exposure pathways. In comparison, the armual average exposure to natural
background radiation in the area of the site resuits in a TEDE of approximately 300 mrem
3 'mSv). The collective population dose equivalent is 0.072 person-rem (0.00072 person-Sv)
for recreational users of the Busch Memorial Conservation Area and the Katy Trail. -
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4.4.1 RamahnnDnﬁeEquwalentFmtheChmumlPlantmnfﬁmtePits tnaH}'Pﬂﬂletical
Maximally Exposed Individual

This sectiun discusses the estimated TEDE to a hypothetical individual assumed io .
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 airbome radiﬂ;ucl;ivé particulati
inhalation assume a realistic residence time that is less than 100%. Revreational use .of the.
Busch Memorial Conservation Area is considered in the assessment of the exposure o a
maximally exposed individual from chemical plant/raffinate pits area effluents, since some of
the lakes in the area receive effluent from the site. None of these lakes are used as sources of
drinking water, but recreational uge of the conservation area includes fighing and boating. Thus,
the Liquid (B) pathway (fish ingestion) and the Liquid (C) pathway (incidental water and
sediment ingestion) are potential pathways for exposure. The low volume and high volume
radioactive airborne particulate smnpl&rs at the Busch-Memorial Conservation Area indicated-no .
above background concentrations of radionuclides,

Although the low and high volume samplers at the Busch Memorial Conservation Area
indicated no above-backeround 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 assumes
the primary contaminant is uranium, which is the only above background mdionuclide. detected
by the NESHAPs program from stations located at the WSSRAP perimeter.

The exposure scenario assumptions are as follows:

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

» Net aitborne particulate concentrations of 5.0E-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 hours/trip.
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* The average uraninm concentration in fish was 0,009 pCi/g (0.0003 Bq/g), collected
from Busch Lake 36, wheré 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 .

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

¢ The concentration of uraniumin surface water was 67.5 pCi/l (2,500 Bg/m’®) frem |

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

concentration of the three ]alms receiving runoff.

¢ The average uranium conceniration of mrface sediments was 91.1 pCi/g (3.37 By/g)
- 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 airborne particulates, ingestion of water and sediment, and ingestion of fish
from contarminated 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 io the
quarry site is monitored as a critical receptor, and all 1994 monitoring results indicated no above
background exposure pathways. Therefore, all calculations of dose -equivalent due to the
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applicable pathways of aithorne radioactive particulate inhalation (Airborne A), radon progeny
inhalation {Airborne B), and direct external gamima exposure assume a realistic residence time
of § hours/year, based on a hypothetical individual who hikes along the southeastern 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 a 1994
DOE functional appraisal. The 5 hours/year assumption represents twice the value. estimated
for hikers at the Weldon Spnng Conservation Area (Ref 3. -

Exposure scenario assumptmns patticular to this dose- caleniation are as follows;

No contribution from pathways Liqaid(B) or Liquid(C) in Table 4-1 was assumed
because access to the quamry was controtled E}* 24-hour secority and a 2.4 m (8 ft)
chain link fence topped with barbed wire. Fishing, swimmnting, and drinking water
from the quarry pond were not considered to be realistic exposure pathways. -

Ttmhldiﬁduﬂhiked&mundthesmthmﬂempeﬁmeternfmequmﬁhaumfyﬁr.

The net gamma radlatmn exposure {measured at TD-1003) was 17.8 mmmfy&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
annval average concentration of thoron gas, at RD-1002, was 5.4 pCifl (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 mSv/WLM) (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 individoal at.the
quarry was 0.731 mrem (0.00731 mSv) from inhalation of radon progeny, inhalation of airbome
particulates, and direct gamma exposare. :

4.4.3 Radiation Dose From Vicivity Properties to a Hypothetical Maximally Exposed
Individual :

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 to 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 equivalent
due to the applicable pathways of fish and ingestion (Liguid 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 assumplions particular to this dose caleulation include the following:

¢ An annual average radioactive air particulate concentration of 8.6E-16 pCi/ml
{3.2E-11 Bg/mI} 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 yraninm concentration in fish samples taken from the Ferme Osage
Slough was (.005 pCi/g (1.85E-4 Byg/g) (see Section 9.3.1.1).

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

* No contribution from pathway Liquid (C) was included because the stagnant water
conditions made it unlikely that the slough would be used for recreational swimming,
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The committed- effective dose equivalent to ihe maximafly exposed individat at the
vicinity properties from consumption of fish tissue and inhalation of radicactive air particulates -
at the Femme Osage Slough as discussed above was 0.010 mrem (0.00010 mSv).

4.4.4 Collective Population Dase |

This section discusses the estimated collective TEDE to the populations assumed to
frequent the Katy Tmil south of the quarry and the Busch Memorial Conservation Areaz. This
scemario provides a conservative but plausible exposure assessment. Results of NESHAPs
critical receptor 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 concentrations 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 Area were considered in estimating. the collective population dose
equivalent due to remediation activities at the WSSRAP. Dose contributions from radon gas and
gamma radiation at these locations were not considered in the collective population dose
estimates 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 {raverse the portion of the trail near the quarry. This portion is 260 m
(853 ft) in length, and at a waltking speed of 3.2 km/hr (2 mifhr) results in an exposure time of -
approximately 5 minutes. The scenario used for the Busch Memorial Conservation Area ig
based on recreational use for fishing and boating activities. ' '

Exposure scenario assumptions particnlar to this duse'cﬁlculaﬁan are as follows:

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

+  Approximately 72,000 individuals use the Katy Trail each year (Ref. 54).
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The MDC estimates that approximately 160,000 persons pet 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 165,895 persons was assumed {0 have potential for exposure thmugh
ingestion of fish, water, and sediment from these lakes.

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

be 30,000 pexrsons,

Thehighestavmgemmlumnnlmmncemamnmtheﬁshmﬂectedfmmhlr:esﬁ -

35, and 36 was 0.009 pCi/g (0.0003 Bq/g) (Section 8.3.1.1).

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

The average time per fishing trip was 2.5 hours.

Each of 5,393 visitors made only one visit to the area and spent 5% of the time
swimming.

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

Net radioactive air particulate concentrations at the -Katy Trail and Basch -
Conservation Area were 8.8E-4 pCim® (3.3E-5 By/m’) and 5.0B-4 pCi/m’
(1.9B-5 Bg/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-§v) for ingestion of fish, 0.0016 person- -
rem {0.000016 person-Sv} for ingestion of water, and 0.0004 person-rem (4E-6 person-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-5v).

4.5  Radiation Dose to Native Aquatic Organisms

Benthic invertebrates were coliected from off-site locations {see Section 9.3.1.2) to
calculate dose to native aquatic organmisms as required in DOE Order 5400.5. The dose
calculation was made using the highest concentration detected in & benthic invertebrate 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 to these organisms was found i be
€,01 rad/day (0.0001 Gy/day). '

4.6  Highlights

¢ The largest commitied effective dose equivalent 10 a 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 calcnlated. to be
0.072 person-rem (0.00072 person-Sv).

* " The absorbed dose maie (0 native benthic invertebrates was estimated to 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 Sitz Remedial Action Project (WSSRAP) operates its environmental
monitoring and surveillance program in accordance with the U.S. Department of Energy (DOE)
Orders in the 5400 series and with the Envirommental Mordtoring Plan (Ref, 42). This section
describes monitoring resulis for radon, exiernal gamma radiation, aithorng radioactive
particulates and asbestos at various rite perimeter and off-site locations. A program overview,

.summary of applicable standards, actual monitoring results, and an assessment of any asseciated
environmentat 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 occerring radionuctides.in soil and rock. Radon
. gases {i.e., Rn-222 and Rn-220) are naturally occurring radioactive gases found in the uranium -
and thorium decay series, respectively. A fraction of the radon produced from the radioactive:
decay of natarally occurring 17-238 and Th-232 diffuses from soil and rock into the atmosphere,
accounting for natural background airborne radon concentrations. Radon is produced at the

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

present at the site.

Awnborne tadon concentrations fluctuate with both soil conditions and meteorological
conditions, The amount of radon that actvally enters the atmosphere varies depending on a
nomber of parameters, including radium concentrations in soil, soil moisture comtent, soil
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 radon
concentrations.

The environmental radon monitoring program includes deployment of a pair of atpha-
track radon detectors at each of 37 permanent monitoring locations: seven at the Weldon 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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amdistﬂhumdamundthapeﬂmetmwensureadequétedetecﬁonofmdnndissipmhlgﬁnmthe'
gite under various atmospheric conditions. Locations RD-4001, RD-4004, RD-4005, RI>-4000,
and RD-4009 monitor background radon concentrations. Alpha track detectors are sensitive to
all isotopes of radon and are deployed quarterly. :

The environmental radon monitoring. program also - vsed continuous radon . MORItors.

Continuous radon monitors were placed at locations AP-4012, AP-3004, AP-1009, and AP-4606,
- as shown in Figures 5-1, 5-2, and 5-4. “These monitors measure hourly. average . radon

concentrations and the data are collected and-analyzed weekljr The monitors are calibrated once
peryearataDDEmdnnchamharfacmq

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 filier out Bn-220 (thoron), are placed alongside normal alpha-track monitors. This
method allows the discrimination:of radon from thoron. At focations 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-3010, and RD-1006. These defectors 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. Electret monitors provide the means to measure both radon
and thoron gas concenttations 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

"BT" prefix, are shown in Figures 5-1 through 5-6. These monitors: were being evalaated in .
1994 and reportable results are not anticipated unotil 1995,
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5.1.2 Applicable Standards

The derived concentration guide (DCG) is a limiting airborne concentration of a specified

radionuctide, The DCGs are based on a committed effective dose equivalent of 100 mrem/year -

{1.0 mSv/year) and assume contimuous exposuvre. - DOE Order 5400.5 specifies a DCG for both
radon and thoron in unrestricted (off-site) areas of 3 pCifl {111 Bg/m?) above the background

- concentration. These DCGs assume. 100% equilibrium for both radon and:thoron. . The DCG .
is not an appropriate -indicator-at the WSSRAP due t0- the. less than 100%. equilibrium and

residence time at arcas 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 naturally occurring, concentrations measured at each ~

monitoring location were compared to measared background concentrations to determine whether

any significant differences exisied at the 95% -confidéace level. Only locations with radon:

concentrations slaumca]ly greater than background were compared to the DCG for radon by
subtracting the average annual background concentration from the pross annual average
conceniration measured at sach location.

The results obtained from the pair of alpha track detectors for each location were
averaged to determine the quarterly average radon conceniration. These averages were then
used to calculate the anmual avmgé radon gas concentration. The anmual standard deviation
reported reflects theemrprﬂpagawdbymkingthestamdarddsviaﬁmafﬂwmmnfthe
quarterly results.

The ammwal alpha track background concentration was calculated using the arithmetic
average of the five background locations. The data yielded an anmral background average radon
concentration in 1994 of 0.2 pCi/1 (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 mdon and thoron was suspected, thoron concentrations at these stations were
estimated for third and fourth quarter 1994 using Pearson’s method (Ref, 49). The
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TABLE 5-1 1994 Alpha Track Radon Resutts'®

Lovemtlam Quartar Cluartar Cuartar Ouartar
1.D. poial™ pCiate pCiate peiAt!

Avera
_ pcm‘sﬁ

RD-1002

RO-1003 0.2 0.5

RD-1004 o1 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

RD-1003 0.2 0.2

. e T TR

RD-2001 0.1 0.1

RD-2002 1 0.3 0.1 . 0.4 02 2.13 -
RD-2003 o1 03 o1 0.4 c.2 c.12 -
RD-2004 a1 0.3 02 0.5 0.3 2.15 -

RD-2005 a1 0.1 © 02 0.4

RD-Z006 0.1 0.2 041 0.5

RD-2007 0.2

RD-3001

RO-3002

RO-3003

RC-3004

RD-300%

RBD-3007

RD-3008

RD-30KY3 0.2 0.3, 0.3 0.5 0.2 211 -

RD-3010) 0.4 0.8 . 0.4 0.8 0.5 010 1a

Rb-3011 a2z 0.2 e.2 0.4 0.3 009 -

RD-3012 o7 0.9 0.5 0.8 0.7 Q.16 17

RO-3013 0.8 o8 .5 0.7 0.7 a1z 17

RD-3014 0.2 oE 0.8 0.8 c.8 0.26 13

AD-3016 0.2 0.4 0.9 0.4 03 | 013 - :
- —c—— —— - T T i ———
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TABLE 5-1

1994 Alpha Track Radon Results'® {Continued)

Annual
Standart
Daviatan

Paroant of
Guideline
Ib]n

'FID 4001 . ] 0.2
RE-4002 .1 0.4 B | 4.4 0.3 .15 --
RP-4003 .1 0.2 0.1 0:3 0.2 .10 -
*AD-4004 0.1 0.1 0.t 0.4 0.2 0.13
*AD-4008 o1 0.4 0.1 0.5 0.2 218 -
*RD-4006 0.1 0.3 0.7 g .3 0.11 -—
RO-400 7 .1 0.3 0.2 o Q.3 011 3
RD-4008 0.5 HiA 0.5 0.5 0.5 0.15 10
*RE-4009 0.1 o7 G 0.2 0.2 0.03 anm
mm
'."“'_ Regults include natural backgraund (svale.
e Parcent of guldeline ie caloulated by taking the year-to-dats wverage rinus the average of the background statians
: -divided by tha DOE concentration quu:lalim for-Rn-222 of 3 plid (100 Bg/m™3} annwal averaga above backgrourst for
unconirolled mraae.
-— Annusl svarage conoentration lssa than ar uqud 1o hankgmum:l
* Backgrourd station.
MNrA Mizeing alpha wack radon motor.

=)

To corvart from pCifl to Bq.frna, multiply by 37.

TABLE 5-2 Thoron and Radon Concentrations as Determined Using Modified Alpha-

Track Detactors

Third Quarter 1934

Fourth Quartar 788

F

{ rRD-1002

fadan Thorat Aadon -
Concantratlon Concantmtion Concentration
Station I i ipcim™

Thoron

RD-1006 - - D4
RE=-2005 - - >3
- AR 3003 0.6 2.1 0.4

RD-2010 - - 0.4
RO-4008* 05 Q 0.3

* Rackground station !

{a! To gonvart frarm pCif to Bq!m3. pritiply by 37,

- 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 (quazry) and several
monitoring locations around: the raffinate pits and temporary storage area (TSA) indicated
-increased concentrations as compared to previons 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 guarry 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 number 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
contime throughout bulk waste removal.

Table 53 summarizes the comtinuous radon monditoring results, 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 results at AP-1008 indicated a;
notably elevated radon concentration as compared to the remaining quarters. This phenomenon .
is explained in the previous discussion of the first quarter alpha-track radon results.

The continuous radon gas monitors require annual off-site calibration, extensive
maintenance, and have historically had significant downtime. . Therefore, the continuous radon
gas monitors will be eliminated from the environmentat monitoring network and be used instead
for periodic work 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, |
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TABLE 5-3 1994 Continuous Radon Monitoring Results®®

1ot Quartar Znd Quarter © L rd Qumrtar . dth Querter

. a}
Looation pCifi . ‘.'F'-?:l-ﬂi a pCH) IpCLAy Anrwst {pﬁm .
D . .Fm_ ont of
Standard Standard Standard Stendard Stapdard | Guidaline
Avaragel Daviation| Average] Deviation | Average Devistion | Avarage| Deviation | Average | Devation] (g} I

AP-3004]| .44 Q. . . .83 0.3 . . 1 Q.84 .44
AF-4006| 0.36 | 0.06 | 0.34 | 007 [ 0.a6 [ 0.10 031 | 013 | b4 | o9
- 046 | 006 | 035 | 0O5 | BAE | &ib | 0.48 | O.1 6AT { 0.1% [ -
yAP1G08| 337 | 222 | 1.0 | 107 | 1567 | 0.2 148 | G.88 | &.71 170 | ©8

el Reeults inolude natural backgrotnd, ’

et Paroent of guideline calculated by taking the year-to-date average minua the average of the background station divided .
by the DOE concentration guidsline for Rn-222 of 3 pGCifl [100 Ba/m™3} annual wverage above hankamurld far

uncontrallsd arsss.

Bocauss soms quarters had more data peints than others, the annual average sonodntration may not squal tha avarage

of quartedy resulte for a given etatlop. Individual data pointe were sveraged to obtain annual rasults.

. Denotea background siation

— Anrual avarage conoantration lage 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.
Purthermore, the analysis indicated that measurements from five of the 14 raffinate pit locations
were greater than the background station results. The analysis indicates that the results for all
other stations are not distinguishable from background levels.

'5.1.4.1 Chemical Plant and Raffinate Pits. Statistical analysis of locations
RD-3003, RD-3010, RD-3012, RD-3013, and RD-3014 indicated measured 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 pCifl
(11,1 Bg/m®) to 0.5 pCi/l (18.5 Bg/m?). The quarterly measured radon concentrations 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-1(03 indicated
measured results greater than background levels. These results were not unexpected, because
the quarry contains' significant radium contamination, 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 stagnate the air inside it. This inhibits dispersion and results in an increased concentration
at the quarry perimeter. The impact of the above background radon concentrations to a
hypothetical maximally exposed individual was assessed as described in Section 4.4.2. The
quarterly measured results ranged from 0.1 pCi/l (3.7 Ba/m®) to 9.2 pCi/l (340 Bg/m’). .

5143 Off Site. Statistical analysis of monitoring resnits from off-site locations
-indicated that there was -no Teason t0 -suspect at-the i95% ~confidence:lovel - 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 Bq/m®). These results are similar to results obtained during pervious years.

5.1.4.4 Five Year Trend Analysis of Redon 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 inciude natural background radon

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

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

5.2 Gamma Radiation Monitoring
5.2.1 Program Overview

Gamma radiation is emitied from natural cosmic, and manmade sources. The earth
naturally contains gamma radiation-emitting substances, such as uranium, thorinm, and
potassium (K-40). Cosmic radiation originates in outer space and filters through the atmosphere
to the earth. Together, these two sources comprise nataral 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 mffinate
pits, eight along the quarry perimeter, and nine off-site. The locations are denoted by a "TD"
prefix on Figures 5-1, 5-2, 5-3, and 5-4. Stations TD-4001, TD-40(4, TD-4003, 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 in the DOE orders; however, DOE
Order 5400.5 spemﬁmthatmmnhemnfthepublmsha]lmcmvelessthanlﬂﬂmmﬂyw
{1.0 mSv/year) from DOE operations for all exposure pathways.

5.2.3 Monitoring Resulis

~Table 5-4 summarizes quarterty and annual average gamma- radiation monitoring results.
The table includes quarterly averages, anmual totals, and the annual standard deviation for each
station, Theamualsmndarddmuauunrepurtedmﬂmﬂmemrpmpagamdhytakmgﬂm
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
wags 57 mrem/year {0.57 mSv) with a standard deviation of 6 mrem/year (0.06 mSv), This
average backeround is comparable to the UNSCEAR 1982 estimate of 65 mrem/year
(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 results was considered in dose estithates for the gquarry.
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TABLE 5-4 1994 Environmental TLD Results'®

To-1005H
TD-1004
TD-1006

TD-1008 14 12 11 16 b3
TD-10G7 18 18 16 20 Ga
TD-10038 17 13 16 17 62

TC-1003

TC-2001

TD-2002 15 12 2
TO-2003 18 o1 | 14 17 81 1
TD-2004 18 13 14 17 &0 2
TD-2005 15 P2 T 1 1% E8 2
TD-2008 17 14 14 18 83 2

]

TD-3001
TE-3002

TO-3003
TR-3004
TO-3005

¥TD-4001 A7
TD-4002 12 11 ' o 12 45

TD-4003 12 ER| 9 13 45
+TO-4004 18 15 16 19 68
*TR-4005 1B 11 11 14 B1
+TD-4008 14 14 14 16 3
TD-4007 14 14 ' 12 15 B5
TD-4008 1B 10 15 ' 8 &1

* Deanotes background locatdon.
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TABLE 5-4 1994 Environmental TLD Results® (Continued)

ia} Fasulta includs natural background gamma radiation,

13} To caleutats the annusl total gamma radietion rate, the missing data and the firet quarter dota wars raplaced with the
avarags of the remaining quarterly TLD resuita for those statione.

Laj To convart fram mresmfyaar to mSviyear, divide by 100,

- Dancien lost or damagsd TLD.

52.4.1 Chemical/Raffinate Pits. The annualtotal gammamdinﬁonmea:mmmﬁus-
from TLDs at the chemical plant and maffinate 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 mS8v) t0 75 mrem (0.75 mSv)., These results are
comparable to previous years for this area

5.2.4.3 Off-Site. The annual tofal gamma radiation measurements from TLDs at ™
off-site locations ranged from 45 mrem (0.45 mSv) to 68 mrem (0.68 mSv). These resuits m
comparable to previous years for these areas.

5.2.4.4 Five Year Trend Amalysis of TLDs. Gamma radiation -exposure
monitoring resuits from the last five years are shown graphically in Figure 5-8. The griaph-
shows yearly monitoring result averages for the chentical piant, raffinate pits, quarry, il off
site locations. The resuits include the natural hﬂckgrcmnd 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 confain radiocactive
contaminants., Background concentrations of radicactive air particulates are affecied 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 airhborne radioactive particulate concentrations. -Increased airbome radioactive
particulate emissions from the site can result from wind exosion or remedial work activities, such
as moving equipment and vehicles in contaminated areas,

The WSSRAP monitors radioactive air particulates using 17 comntinuous permanent low
volume air samplers: seven at the site perimeter, five at the guarry, 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-moniioting stations are-deployed-around the cherirical -
plant perimeter. These portable air particulate samplers are deployed only ak temporary stations
when current activities warrant their use.' In order to monitor alpha particles, Jow volume air
sampler filters are analyzed for lﬂn'g-livedz gross alpha activity, These samplers collect airborne
particulates by drawing ambient air through mixed cellulose ester filters with a 0. 80 micron pore
s1ze. Thcﬁhemmmenmﬂymdﬂnagasﬂuwpmnﬂcmmﬁwdﬂmnethﬂmmm :
of gross alpha activity in the particulates present on the filter surface.

53.2 Applicahle Standards

The PCGs for inhalation of various radioactive air -particulates are spmfiad 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. Annmal
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 DORE Environmental Regulatory Guide for Radiological Effluent Moniioring and
Environmemal Surveillance (Ref. 1) mquirés the use of vncensored data {0 minimize any bias
in arithmetic averages and standargd deviation calculations.

The typical MDC for low volume air patticulate sampling at the WSSRAP is
3.3 x'10°1% xCi/ml (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 105 xCi/ml (2.65-10 Bg/ml) (DOE 5400.5). If
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TABLE B-5 1994 Radioactive Air Particulate Gross Alpha Results

Monitoring Station

ldanﬂficaﬂan Numl:mr

Annuel Averags Long-Lived
3roee Alphe Cancantration
{x1E-15 £Climn't

Standard Devistion
tx1E-15 LCliml)

Humber of Sampls
Valuae Above -

MDCE Total Numbsr of |
Samplas

AP-2008

1,33 -

0.5

AP-4008

1.38

3.12

AP-4007

1.22

0.212

AP-4008

1.1%

0120

AP-1003 2.6k E.81
AP-1010 1.4 1.63
AP-4011 1.28 . ] BO/EG
AP-4012' 1.08 0.178 B1/52
AP-2013 1.84 3.16 5Z/52
AP-3014 1.15 0.216 B1/62 k
AP-1016 1.65 1.30 B2/52Z .
AP-1016 1.33 Q.40 E1/52
AP-1017 1.30 015-39. 51/52
AP-2020 1,04 0.9235 1418
AP-2024 1.G8 0.274 13416
{al Indipates background manitoring station. Background ooncentration ie & 2-year average.
{b) Tha arrwal evarage grose alphe scnosntratione wers oatoulated using uncensored data, whichinciudes regults lase than
reported minimwm datactable sonoantrations.
& MDC - minimum detectable cancentration,

Multiply by 37,000 to convert 2Clind to Bgfiml

mm&vﬂuﬂmhﬂmmmnnwmnmmmnmﬂmemﬁfmmyﬁr theresulﬂngmmmltted _

effective dose equivalent iz 100 mrem (1 mSv).
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5.3.4 Data Analysis

Statistical analysis of the annual results from the low volume airborme particulate
samplers indicated that the concentrations of airborne radioactive particulates were greater than
background levels at the chemical plast/raffinate pits stations AP-2001, AP-2002, AP-3004, and
AP-2013, at quarry monitoring stal.ions AP-1009, AP-1010, AP-1015, AP-1016, and AP-1017,
and at off-site location AP-4011, Ths statistical anatysis indicated that for all other stations there .

- Wa8 No reason to suspect that the results were greater-than-background; . Background:monitoming
station AP-4012 had a 1994 annual average of 1.15E-15 xCi/ml (4.26E-11 Ba/mi) and a 1993
annual average of 1.02B-15 uCifm! (3.77E-11 Bg/ml) for a 2-year average of 1.08E-15 pCi/mi.
(4.0B-11 Bq/ml). The 2-year avetage background concentration was used as a baseline for
comparisons to the other measurements. '

5.3.4.1 Chemical Plant/Rafflnate Pits. The average concentrations at the
chemical plant/raffinate pits perimeter ranged from 1.04E-15 uCi/ml (3.85E-11 Bg/ml} to
1.84E-15 uCi/ml (6.81E-11 Bg/mi). These results are sllghﬂj,r higher than those measured
during previous yeats.

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

5.3.4.3 Off-8ite. The average concentrations at off-site locations ranged from
1.19B-15 uCi/ml (4.40E-11 Bg/ml) to 1.38E-15 xCi/ml (5.11B-11 Bg/ml), These results are -
similar to those measured during previous years, '
. 5.4  Radioactive Contamination Control Monitoring
5.4.1 Program Overview

The unrestricted area radioactive contamination control monitoring program ensures that
areas used by the general public are not contaminated by radioactive materials migrating from
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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 contre! monitoring 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 to 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
haul road. These surveys continue to confirm that radioactive contamination has not been.
carried into unrestricted areas.

Direct survey in sitn measurements are made with a beta-gamma detector or alpha
scintillation detector. One minute measarements 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 cm?) for
the radioactive constituents present on-site, then a swipe is taken at that location, The swipe is
wiped over an approximate area of 100 cm? (15.5 in.), using a dry cloth or paper swige. The
swipe is analyzed using an alpha scintillation detector. The count rates are corrected to acoount
for detector efficiency and background measurmnts ‘and the removahle radioactivity. is
reported in dpm/100 cm?, :

5.4.2 Monitoring Results

The site roadway surveys indicated an annual removable average alpha radiuaotivily level
for all monitering locations of 1,67 dpm/100 cm?. The highest Ievel was 5 dpm/100 cm?. The
average minimum detectable activity (MDA) for alpha radioactivity was 5 dpm/100 cm?. The
roadway surveys indicated an annual average total alpha 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 madiactivity was 15 dpm/100 cm?. '

The fourth quarter haat road survajrsindis:atedarangenf temovable alpha radinactivitf'
of 0 dpm/100 cm? to 5.46 dpm/100 cm?2, with an average of 0.91 dpm/100 cm?. The range of
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beta-gamma radicactivity was 0 dpm/100 cm? to, 1100 dpm/100 cm?, with an average of
171 dpm/E00 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 Analysis

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

- levels well below the 11,8, 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 contamination' levels has been measured since the
monitoring program was initiated.

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

5.5 Airborne Ashestos Monitoring

During 1994, environmental monitoring for asbestos was conducted full time at Francis
Howell High School (AP-4006), at the Weldon Spring site petimeter (AP-2002, AP-2005,
AP-2013, and AP-3014), and at the Weldon Spring quarry pertmeter (AP-1009, AP-101), and
AP-1016). These locations are identified in Figures 5-1 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 microseopy (TEM).
measures actual asbestos fiber concentrations. TEM was used for primary asbestos analysis until
December 1993, when all asbestos samples began to be analyzed using the PCM methed.
However, if a PCM measurement indicates a concentration above the site environmental action
level (0.01 fibers per milliliter of air), the sample is then resubmitted to the off-site laboratory
for TEM analysis,
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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 total of 363 samples were collected
with 156 samples indicating results above the detection limits. The range of samples above the
detection. limit was 0.001 fibers per milliliter of air (f/ml) to 0.015. fmi All samples
resubmitted for TEM analysis were determined to have asbestos concentrations below detection
limits,

TABLE 5-6 Summary of Asbastos Air Monitoring Rasults

| - S ———————— I
. Murmibar of [
_ Sarrgl e fSamphes Alove t . - |
Location Detwetion Limkt Ranpa FAT T
AP-2002 B2{23 | 0.0 - G012 0.003
AP-Z006 . . 2613 o 0.00 - 00130 Q.0022
AP-Z013 5222 0.001 - 0.006 0.002 |
AP-Z201% 114 0016 - 0.0016 - 00018
AP-2020 14183 .0.‘-'301 - D005 c.o01k6
AP-3003 2848 0.001 - 0002 20013 .
AP-2C1T4 . - 28015 0.001 - 0,005 . D.Dl‘:ﬁﬂ' _. O ;
AP-1009 B2/26 0.001 - 0,005 0.0017 5
AP-1010 . 52/25 0001 - D010 0.6019 :
AP-101E B2/20 0.001 - G006 o.0is .
AP-4008 53/23 0.001 - 0.015* 0.0019
. Atisont ‘f..'-nn earmple resubmitted for TEM analyals: TEM rosulte showed ashestos conosntrations balow datwetlon limite.
tal Ingludes only samples above detection limite.
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PCM resalts of the envirommental air samples collected from the site and quarry
perimeters and Francis Howell High Schoot are all below the fiber concentration limits defined
by the BPA'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 | o

*  Siatistical 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 infegrated 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 petimeter, quarry perimeter, and
off-site locations ranged from 45 mrem (0.45 mSv) o 75 mrem (0.75 mSv),
Statistical analyris of monioring results indicate at the 95 % confidence level that two
quarry stations measured results that were greater than background levels.

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

* Statistical analysis indicated that four gross atpha airborne particulate monitors at the
chemical plant and raffinate pits perimeter, five locations ax 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 comaminant at the site. o
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6 NESHAPS PROGRAM

This section provides information on 1994 annval atmospheric emissions of radioructides,
in accordance with the requivements of 40 CFR 61, Subpart H, National Emission Standards for
Emissions qf Radionuclides Other Than Radorn From Department of Energy Factiities.
Evaluations presented here include aitborne emissions data and dose assessment/compliance
information related to sources of radioactive particulate emissions at the Weldon Spring ‘Site
- Remedial Action Project {WSSRAP}. This section is prepared in. fulfillment of the. required
annnal National Emission Standards for Hazardous Air Pollutants (NESHAPs) monitoring report
for the Weldon Spring site.

6.1  Facility Information
§.1.1 Site Description

Specific information about the Weldon Spring site can-be found in Section 1 of this
report. -

6.1.2 Source Description

The Weldon Spring site is being remediated in accordance with the Comprehensive
Environmenial Response, Compensation, and Liability Act (CERCLA) and the National
Environmenial Policy Act (NEPA), It no longer operates as a uranfum and thorium processing
plant and has been in mothball status since about 1966. Therefors, radionuclides are no longer
emitted from the original uranium processing plant -sources (i.e., stacks, vents, or pipes):
described in 40 CFR 61, Subpart H.

Most airhorne emissions of radionuclides at the Weldon Spring site resalt from wind
dispersion of surface soils or dast and dirt from building debris and fugitive dust generated
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 airbome emissions of radionuclides at the Weldon Spring site result from wind
dispersion of surface soils and fugitive dust generated during remediat actions. Modeling such
emission sources is not practical because of the inability to adequately characterize the emission

inventory. The amount of entrainment can be estimated from fugitive dust emission factors :

developed by the U.8. Environmental Protection Agency (EPA) for various materials handling

- agtivities, "but it is genmerally: recognized. that: those ~estimates. contain:gooss. uncettainties... -

Measurement of the enfrainment and emissions invemtory is also extremely difficult and results
are uncertain at best, because the emissions are highly variahle both over time and location.

Accurate measurements of area or volumetric fugitive emissions can only be made with complete -

knowledge of the micro-meteorology in and around the source and the use of many (usualty.
greater than 10) measurement locations. Therefore, modeling of downwind dispersion and

subsequent dose calculations using either assumed or measured emission rates leads to extremely

pocertain results.

After evalnating 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 VI,

621 Point Sources

The WSSRAP Plan for Moniioring Radionuclide Emissions Other Than 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 1o the public during 1994 was approximately 1,0B-2 mrem (t 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 Subpart H and DOE Order 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 8-1 WSSRAP Paint Sources -

Efflusnt Cantrol Maarest Haaapt&r

Foint Source 1D, Dasaription Efficiency Dmacription Dietanca

Sits Viatar Trastrmant Plant | High EFflcienay Alr 89.87% for Adrninietration 400 m

Fartloutats HEPA) 0.3 micron DOP Building
Filtored
Cuarry Weatsr Traatmant High Efﬂelnnw Air 33.97% for Rasidanoe
Plant Particulate (HEPA] 0.3 miaron DOP

Filterad
OU— -

6.2.2 Group Sources
The WSSRAFP has not defined any grouped sources.

6.2.3 Non-Point Sources

The WSSRAP primary sources for emissions are diffuse sources that at the most basic
level consist of two areas, a chemical plant avea 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, radium, and thorium 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,
Missousi. Airbome emissions from the quarry result from the wind blown resuspension of
radicactive particulates from quarry s0ils 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 sonrce encompasses 87 ba

. - {217 acres)-on which-approximately 45-building foundations; foursaffinate-pits, thedemporagy

storage area (TSA), and the material staging area (MSA) are located. Airborne 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 does
not attempt to determine emissions from specific diffuse sources within the chenvical plant and
quarry areas, it is impossible to provide & 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 asitborne radionuclide emissions
- resulting from radioactive sources at the Weldon Spring site, the WSSRAP has chosen a more
reliable method of critical receptor monitoring, Critical receptor locations are places where

. members of the public sbide or reside and have a potential to encounter off-site concentrations -

of radionuctides other than radon during WSSRAP remediation &ctivities. The critical receptor
monitoring methodology is described in the WSSRAP Plan for Mowitoring Radionuclide
Emissions Other Than Radon at Weldon Spring Site Critical Receptors (Ref. 21), which has been
approved by EPA Region V. |

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
NESHAPs 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 ai east
8 hours per day near them. The six critical receptor locations and the background monitoring
Iocation 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 Department of the Army property (AP-4008); and 150 m (0.1 mi) from
- the residence rnearest to the quarry. (AP-4011);- Daniel Boore lementary -School -is.she-
designated background monitoring location (AP-4012). '

Each critical receptor location includes a low volume air sampler (~40 Ipm) and a high' .
volume air sampler (—950 Ipm). 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 coliected 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 WSSRAR. -

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 composited 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

eritical receptor sample, a negative value is reported.

6.3.2 Compliance Assessment

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

» Breathing rate of 1,25 m’/h (44.1 f/h);

¢ 50-year committed effective dose equivalent conversion factors provided in HPA
Federal Guidance Report No. 11 (Ref. 28);
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TABLE 62 Exposure Scenarios and NESHAPs Dose Estimates for 1994

Estimatad Dose

Equivalant
Ctitical Recaptor Sample ID Tatal individuals Exposura Duration {miram)
H Mhieeouri Highway Maintenanae Faoility ;) 2 000 hirfyr O.1185+0.3422
| WsSAAP administration buikling " AP-2008 230 2,500 hriyr 0.2047 £0.4247

fal Onw Indhddual reciding full-tire on schonl propartiss.
[[31] Orm smployse working fulHiime on Army propity.
e One indiidual living at resicsnces,

Multiply by .01 1o convert mrem to mSy
hriyr Heirs per yaar

AP-4011

Francie Howell High School - Aazassment 1 AP-4006 2,300 2,250 hriyt C.0604£0.2533
Francis Howall High School - Assesement 2 AP-3006 1o 8,780 hriyr 098221278
Buach Memorial Conservation Area AP-4007. - 26 2,500 heiyr 0.0133+0.3017
Wetdan Spring Training Area AP-4008 1L 2,000 hriyr 0.0883 +0.3060
Nearest quary residencs 1kt 8,760 hrtyr 0,177 £1.366 :
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* Exposure duration listed in Table 6-2.

The dose calculations for each critical receptor are listed in Table 6-3. The maximem
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 feside

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. AUl doses for critical receptor locations are-Jess.
than 1 mrem (0.01 mSv) for the entire year, and are similar to those calculsted for 1993, These - -

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

Based on the results of one-tailed Stadent’s t-tests at the 93% confidence level, total
uranium concentiations at one critical receptor location (AP-2001) remained at above backgrouad

levels during 1994, These resulis are probably due to building dismantlement activities that -
occurrex throughout the year. Analysis of total uranium measrrements at all other critical

receptor locations, however, indicated no annval average concentrations 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
Teceptors,

6.4  Additional Information
No unplanned releases to the atmosphere occurred in 1994,
Releases from the WSSRAP are primarily due to diffuse sources. The dese equivalent

estimates listed in Table 6-3 are based on critical receptor moniforing, and therefore estimate
the dose due to diffuse spurce emissions.

Data quality review of precision and accuracy for the NESHAPs high volume samples. :

. established in the Plan for Monitoring Radionuclides Other Than Rodon ot Weldon Spring Site
Critical Receptors (Ref. 21) indicated that the data quality objectives (DQOg) Tor accuracy were
. not met for the second, third, and fourth quarters of 1994. Accuracy tests indicated failure of
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TABLE 6-3 NESHAPs Isotopic Air Monitoring Resuits With Effective Dose Equivalent Contributions, 1994
APL.2DDT 1at Quarter 20d Cruarter 3rd Cuarter 4th Quarter Annual i

! Mt Coneatitration Effeotive Doss Met Cotuantration Effsctive Dews Net Cotvotndration Effzotive Dowe Mot Conasntratdon Effactive Dowe Effoctive Doss

| Rockoruokdnl .. [Ciie) Equivalant irmee ifm” quivalent {ream G Equivaiant jmes peim | Equivelent (meprol | Equiealane frrora) |
Totsl U 5.5E-10+h/A 0.0331 :MNA 2.92E-10 £MfA D.3T T HfA 3.BE-10 LNFA LD 209 = MA 2. 3E-10£NA 00138 EN/A 00847 +MNA I
Foa=2 26 21611 £2.22E-10 00,0009 0572610 00,0024 -3, 16124137610 00,0008 2.21E11 +1.08E-8 0.0001 +0.0042 . 1 00007 £0.0050
Ra- 228 1.7E-10 +5.93E-10 . 00,0014 51E-11 £6.1E-10- 0:+0.0014 8.05E-12 +6.07E-10 00,0014 2,08210 £5.496-10 | 0.000540.0012 | 5.000540.0028
Th-228 <3 AE-12141.72E-10 6 3+0.0283 0£1.23E-10 . 00,0300 235617 #1 AYE10 | 0055 £0.0314 S3TE12+2 82510 { 0.000910.0428 § .0084 ;:0.0BT3

l Th-230 -7 8E-11 + 2. 2E-10 ﬂ.d:0.0EED 285E-114202F10{ 000421200310 | 5.48E-11%2.13E1D D.ﬂﬁ&& * 0333 -3 5E-11+2.73P-10 O 0,082 0.0‘i 28+00717
The232 23611 18610 00,7415 0+ ..82510 5'10.1431 1.53E-11£1.4E10] o0120+0.1R808 -g.1 Ee12:t:2.1.'ﬂE-10 a .d:ﬂ.21Tﬂ ¢.o0120 £0.3577

00231 £0.148%5

0.047 £0,1471

0.1185 £0.3423

- BB N

Nt I:nnulnn

LElinn

175612 £Nik -

QIE7 NfA

Total ) 20E92NA 30010 =N/ 0.022% = Nik 191E-10% M, 0.0F39 £ N/A 0,0007 £N/A
Ra-228 -1,26-11 £2.2E10 0.£0.0011 117E1047.556-10 | 0.0006£0.0099 | -2.151221.526-10 D4 0.0008 7AI1E11£1.06E9 | 0.00042G.0055 | 0.0010+0.0089 |
Ra-228 3.1E—t‘i +5.95E-10 O +0.0017 -12E-10 :l:SI-B.‘SE—“) Q+£0.0017 5. BF-114-8.22F-10 o+0.0018 Z2.09E-10+5.54E-10 U.Oﬂ'ﬂ&:l:'h-.léﬂ'lﬁ 0.0008 :I:ﬂji.:l_ﬂM . E
B oz B5E12£1.79E10 0+0.0387. | 2776134143610 | 0.0001+0.0374 | 7.65612+1.95510| 0.0016+0.0400 0255610 0+0.0522 0.0017 £0.084%
Th-230 -9 4E11:£2.2610 020.0420 | 4555112205610 | 0.008920.0400 2.82E11 2211510 | 0.0065200415 | -2.051142.84E10 0+ 0 0555 0,044 +0.0904
Th-232 -2 2E12 41 ..B’E-'Iﬂ 1] ::.0.1!3? +1 0| .31E~1Q Qxd 1733 0x1.7E-10 DO 1678 -E.DE-11 % 2. 84E-10 a0 2801 0 +0.4053
oF - - B e S0 s
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TABLE 6-3 NESHAPs Isotopic Air Monitoring Results With Effective Dose Equivalent Contributions, 1994 {Continued)

E AP-4G03 1t Quarter Znd Querter Ird Qurarter 4th Cuartar Arvaal
| Met Concemtration EHective Dows Het Concentration ] - Effsotive Dose st Concantration. .Eftective Diowe Het Concantration Effective Dowe Effectivs Doas |
Radinucida e Arlvalant fmrem) | T Eniivalany g {ryw sl L i) i it By i {a Ry it {trrn = mont [rorern} |
e = e L |

B.03E-11 =H/A

Q0039 £ HiA

8.18E-11 =HfA

00053 +MN/A

1OE-11T £K/A

O EHA

2. 78E-11 =NfA

Q.0013 L N/A

0.07111 =NFA

-2.36-11 £2.3E-10

Q04011

0 +F.31E-10

0 x0.0034

-3 1B 12+ 228610

G20.0011

1.02E-10+1.08E-0

00006 20,0045

2.0008 + 00082

~1.0E-10+5.8E 10

G x0.0015

-4.0E-11 848810

Qx0.0017

2451125 MME10

‘0£0.0015

2.0SE-T1 £5.67E-10

0.0002 20 0015

2.0003 00031

353513+ 1.69510

Q.00 £0,0231

041.2898-10

000348

1.9E-11 £1.02E-10

L0026 £0.0189.

'u;tz.uE-!n

0200454

00037 00870

A.7E11 2. 12611

010.0873

1538112201610

00073 10.0354

2:5E-11 £1.57610

Q.0048 £0,0178

BB 228510

0 20.0457

000087 200741 ;

C2AMET1 2181810

0.0187 £0,1598

0+ 1.EGE-10

2.976-13+1.02E-10

20080 £0.0803

5. EE-13+2.863E-10

00000 =0.2325

0.0281 10,3286

HNat Concentration -
el e

| Totd U 1.3E-11£N/A 0.0008 =N/A 1.84E11 £N/A 0011 =NIA 15611 =N~ . 0.0008 M/A " -B0E11£N/A O 2N/A 0.0028 +NiA

' Ra-228 AE11£2.27E.10 0+0.0008 0 +7.09E10 | Bx0:0033 1.13E-1% £ 2.986-10 0200010 1.21810 4168 | 0.000820.0045 | 00005200087
fler-228 2BE11£6.77E-10 0£0.0013  [-6.4611+6.736E-10] 0.0002 £0.0015 | €.21E-11£8.40E10 0.0001%D.0015 | 6.52E-1116.70E40 | 0.0002240.0013 | ©.0006=0,0028

] Th2zz 1526124181610 | 0.000820.0247 01 7EE-10 60,0291 141E-1121.08E-10 | 0.0023+00178 | 5.8E1242.45810 | ©.001020.0384 | 00039400677 |
Th-230 58611212610 0+0.0330 111E11 20510 | 00017200812 ] 102611 21.48610 | - 0.0018+0.0291 | -2.5E-11 = 2.57E-10 0+:0.0401 £.0033 40,0848
Th-232 AAE112£1.81E6-10 00,1284 27E12£2.0610 | 0.002120.1673 |2.72613+9.856-11 | 0.0002£0.0780 { -1.0E-11+244E-10 0£0.1923 0.0023 02884

EDE 0.0014.£0.1329 0.0081 £0.1930 00051 00814 - 0.0017 £0.2004) 0.0133:0.9017 |
L— .l it Medanbvbrletel riidvfele —_
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TABLE 6-3 NESHAPs isotopic Air Muﬁitnring Resuits With Effective Dose Equivalent Contributions, 1994 {Continuad)

| AP-4008 1wt Quarter 2nd Querter 3rd Quarter Ath Quprter Anausl

l Net Cnl;nmtrﬂlnn Fffactiva Coas Mot Conoatitystion Effactive Dose Wt Conomartration Effectiva Doea Mut Coromntration Effactive Dooe Effactive Dose

| Total U L.02E-11 £MN/A 0.0048 £ N/A 1SE1ZENA Q£ NiA 2.39E-11 TNJA B.0014 £NIA AETD ENA QN 0.0082 £ N/A

I Ra-226 37EN 2217610 010.0008 D£7.64E-10 0400032 8.1E1221.34610 | 0+0.0008 | 208112972610 00,0040 0:£0,0052

| o 8.07E-11£5.72E10 . | 0.0002:£0.0013 | -6.68-11 2718610 0100010 {-21E11£0.35610|  0+0.0015 1. 70E-10£5.75E-10 | 0.0004:0.0012 | 0.0008x0.0029
The228 4.00E11£1.79E10 | 0.0081+0.0284 0£1.92E10 0£00316 | 2876112139610 0.047+00186 | 1056122235610 | 00002400385 | 0.0553+0.0830
Th-230 S6E12:Z.31E10 | 0.000920.0382 | -9.951241.95810 | 0000100905 {2.43E-1141.55610| 0.003810.0242 | -6.6E11 237610 0£0.0371 ‘00048 £0.0648 ,
Th-232 881E1241.75-10 0.0070:1:5.1340 0£1.95E-1D 0.1+0.1631 184611 2171510 | 0.0134£0.0877 | -2.7E1222.41E10 0+0.1807 | o.z1ax0.2017 i

G 0.0210 0.1 a1 0.000% £0.1692 0.0888 £0.0830 0.000020.1971 o0.0mga<0.3050 |

AP-4011 Tut Quacter 2nd Quarter 3rd Quarter 4th Quarter Annuat

I Net Conortrations |  EffectiveDoss | Mot Conventration |  EffectiveDoss | Het Conosmtretion |  Sifective Dose | Met Conconradon |  Effactive Doss { * Effective Doae |

| Aadioouckdn | teCifdi 1 Equivalent imrsm) il 2 am) | it Eaquivalent (cem i tuivaloat oweiny 1 Bovalart mwerr)

| Totalu 108E112A | 0.0027:Nm 1.8E11 2NfR DENfA -2 1E-11 £NA DEH/A AT 2N  0.0027 £NA

| fa-228 AAEI1£235610 | 0+0.0030 02724510 00,0133 BAE1ZE138E16|  0£0.0024 ZFE 1110159 0200183 0.£0.0230

| fe-228 ASE112581E10 | 000066 | -1.2E10%6.19E10 0:£0,0062 33E1148.28610]  0:0.0008 2.28E10+5.92610 | 0.002620.0058 | 0.0026+0.0120

! ™78 30612+ 1.51E5-90 0301084 | 5.23612:1.84E-10] a.0038£0.1318 [1.17811:1.03E610| 0008400740 02 A0E-10 0101788 | 0.012220.2668

‘ Th-230 28BN 22,2610, 0401513 | 382811 £1.896-10 ] 00280401382 |303E12:1.41610| 0.0021 200088 | 275114 27610 9101848 | D.0287£0.2914
Th 212 1.05E-11 21 8E-10 0.0872+0.0047 0£1.72E-10 0505012 1.8E17=1.08E10 | 0.082210.a718 | 4.28E-1322,69E-10 | 0.001520.9288 | 0.1309:1.3088

l . 0.0304 :I:ﬂ.‘l i ﬂ?? .3912 00040 0. 933 2 U.? _ .
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TABLE 6-3 NESHAPs Isotopic Air Monitoring Results With Effective Dose Equivalent Contributions, 1994 {Continued)

Ind Querter Annual
Concentreticn Effactiva Dioan
wtiim?) . ) Equivalant (rmrem)
1 ATE- 10 £NfA 1.28E-10 =H/A 1.45E-19 xHfA 2.48E-10NfA

3.87E-11 +1.75E-10 Q15 48E10 3N4E1220.73817 2.839E-11 +1.6E-10

2BZE-10 24 ZAE-10 ZHBE10 4. 21E-TQ 1.136-11 :l':4.3Er1'D; 8. E11 £3.64E-10
Th-228 27611 2t 14E-10 Q113151 . ¢ 2.85E-13x8.76E11 0+9.78E-11 -
Th-230 | 1.28E-10%1.7E-10 . 214611 21,3561 9.51E-11 £9.97E-1 'l 8.13E-11 £ 1.48E-10
Th-232 2.87E11 =% :2EE-10 B+1.36E-10 o L8 TEE11 1.06E-11 +1.08E-10

Nia Not avelokda

- Background annusl doss not aalciletad
EDE Effactive Dose Equivalert

Muttiply by 0.07 (o comvart nirens to mSv.
Mutiply by 37.000 to convert uCifm? to Beym®.
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five of the six Th-230 spikes to meet the known values objective of £50% for B5% of the
samples. All uranium spikes met this objective.

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

¢ Obtain 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 io a second qualified laboratory to compare results.

¢ Perform a careful review of the sample 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 distribwied
over the filter. The laboratory was asked to anatyze the archived portion of the spiked fillers
for the second, third, and fourth quarters 1994, The results will be averaged with the initial
tesults 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 required by 40 CFR 61, this supplemental information is provided to assist
the DOE in guidance development and for futare interactions with the BEPA. Information
includes the following: collective population dose equivalent due to airbome releases of
radionuclides; status of compliance with 40 CFR 61 Subparts () and T; details of non-storsge
radon emissions; a discussion of radionuclide emission points; and the status of the site quality
assurance program for radionuclide emissions measuréments.
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6.5.1 Collective Population Dose Equiﬁm

The estimated 1994 collective population dose equivalent due only to radioactive airbome
releases from 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-Sv). These estimates.
were calculated for a combination of users of the Angust A. Busch Memorial Conservation Area
and the Katy Trail. The approximations were based on the annual 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 aad
AP-4011 are shown in Figures 5-3 and 3-2, mpectl\rely

652 SuhpartsQanﬁTnfdﬂCFRﬁl

The regulations contained in Subpart Q pertain to Rn-222 emissions from radiam-
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 regulations 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 Uraninm Mill Tailings Control Act of 1978."
Subpart T does not apply to the Weldon Spring site since it does not: fall into the apphcabla. -

categories,

6.5.3 Radon Emissions from WSSRAP Non-Storage Sources

6531  Rn-220 Enissions. The Weldon Spring Quarcy was used for disposal of
a variety of radiotogically and chemically contanvimated wastes from the early 1940s to 1569.

" 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 1939 and 1966, and an uaknown
quaantity of Th-232 contaminated residues, rubble, and equipment received: since the shatdown
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of the chemical plant in 1966, Radiological characterizations of the guarry were perforrised in
1984 and 1985. Ra-223 concentrations detected in the quarry wastes during characterization
activities ranged from 1.0 pCi/g (0.037 By/p) to 2,200 pCifg (81.4 By/g). Additional
information about Th-232 wastes in the quarry is contained in the Remedial Investigation for
Quarry Bulk Wasies (DOB/OR/21543-066).

To estimate the airbome Rn-220 -emissions from the quarry. during £994, the: above.
background modified alpha-track radon detector results-wers incorporated into-a series of box - .
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 to a committed effective
dose equivalent to the hypothetical maximally exposed individual of 0.7 mrem (0.007 mSv).
Caleulations and assumptions are provided in Appendix B.

Other potertial Rn-220 sources are. the temporary storage area (TSA), which is currenily
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 menitors are sensitive to all isciopes of
radon.  Statistical analysis at the 95% coufidence level of the alpha track detector results
indicated that perimeter radon concentrations during 1994 were not differest 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 radiologically 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 demolition rubble from the Destrehsin Street feed materials plant in St. Louis,
Missouri. ‘The waste contained less than 1 Ci (3,7E10 Bq) of Ra-226 and covered approximately
I acre of the quarry floor 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 uraniuvm 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
1985. Ra-226 concentrations detected in the waste during characterization ranged from
0.2 pCi/g (0.007 Bg/g) t 2,780 pCi/g (103 Bg/g). Additional information about Ra-226 waste
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in ‘the quarry is contained in the Remedial Investigation for (Quarry Bulk Wastes
(DOE/OR/21548-006).

As in the technique used for Rn-220 (see previous section), the airborne Rn-222
- emijssions from the quarry during 1994 were estimated by incorporating the above background
alpha track radon detector results 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 (1B-4 mSv) Calcnlations and
assympions are provided in Appendix B.

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

il B

were used for the storage of waste resulting from past uraninm refinery opemations. As stated

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

6.5.4 Effluvent Manitoring Regquirements

The site water treatment plant and the quarry water treatment plant were operaied in 1994
and were potential point sources of radivactive airborne particulates. The WSSRAP has
developed a plan to comtinuonsly monitor air concentrations of radicactive particulates at.
designated critical receptor locations resulting from remedial activities, in accordance with
40 CFR 61.93, Paragraph (b)(3). This approach is contained in the report Plan for Mordtoring

Radionuclide Emjssions Other Than Radon at Weldon Spring Site Crnitical Receptors

{(DOT/OR/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 requirements 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 outlined 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 National Polluiant Discharge Elimination System (NPDES) program and. monitoring
streams, ponds, -and-lakes under the surface water monitering program.

The effluent, or NPDES, monitoring program at the Weldon Spring site establishes
sampling requirements for discharge pointy (outfalls) at both the chemical plant and the quarry.
The goals of this program are to maintain compliance with NPDES permit requiremients and to
characterize water released. 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 demonstriting compliance with all
applicable regulations and Department of Energy Orders, providing sufficient data to determine
long term build up of contaminants, and the detection and quantification of unplanned releases.

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 to be -
sampled under each permit. Fach parameter is assigned effluent limits or a "monitoring only"
status, which means the concentrations are reported but not limited by the permit. Sampling” .
frequencies and reporting requirements for the two 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 19, 1994, respectively, :
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TABLE 7-1 Weldon Spring Chemical Plant Storm and Sanitary Water {(NPDES Permit
MO-0107701}) Monitoring Requirements

Loeatlon

NP-DD0O2, NP-O003,

NP-DOCE, NP-001 0k NP-0001, NP-0C04%! NP-0008
Eamp_i'rng Fraguaney onoaimonth oncefquarter L OneB/UATar
f;iPIJ {manitor onkyl GPD {mm;itar only) GPD tmanitor onlyt™
Sotthspble Sclide 1.0 mif/hr 1.0 mitfhr -—
158 gl {monitor oriyl' mafl imonitar onky)'®) 16 { 20 mpn'®
Mitrate as N® g dmonlter only) mg irmanitar anly} -
Lithium!® mg/l imoniter anly} mgf {menitor only) =

Uranium, total

mpg! imanitor oy *

mg imenitor enly}®

LR R

Grose 4 pCil l_rnunltﬁr oniy) pCif imonitor oniy) -
pH E-9 standu& unite-. 6 - 9 standard units 8 - 9 standard unite
Facal coliform - - ARDM 000 oolordaef
100 mi
BoD 10415 mgat

WOTE: Heforto Figura 7-1 fir. NPDES monitoring Incatiors.
* Parrmlt requires repording in both mgd and pCifl.
Il NP-0010 was addad and outfall NP-0O04 deleted with the raiseuance of NPDES permit MO-0T07701.
L Fraguancy is ohcaimanth.
&) Lirmit iz B9 g il sroslon contrel ie not designed for o 1 in 10 year, 24-hour storm.
] Manthiy wvarages and weekly avarage.
{a) Changed to nitrats and nittita iaa M| on relesuanoe of NPDES Permit MO-O107701.
[f) Lithium deleted on reinsyanea of NPDES permit MO-O107701.

g Monthiy avarage/daily maximum.
--- Mot Appllcabls.
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TABLE 7-2 Treatad Effluent Parameter Limits and Monitering Requirements for
Quarry Water Treatment Plant (NPDES Permit MO-0108387) and Site
Water Treatment Plant {NPDES Parmit MD-0107701) '

Lacatton ‘ Location
5W-1011 w10t
NP-0007 SW-10160 | NP-0007 SW-1016% |
NP0 OISR erameter oipt001 | swiore® |
Groag & piii el L 5 Pb, total D.10 mgl NR
Groee B pcintbl peinte Mn, total 0,10 mgA NR
Urandurn, tatat pGiibde (el L Hag, total 0.004 mall MR
Ra-22El pCintet poia® | S, total 0.02 mght MR ]
Ra-228%" pCi ! pCi:ll'I'H | Ag, total® 0.10 mgh NR !
Th-230'd peiatet pCia® ‘ Zr, total'® 5.00 mg NR
Th-232M - poite _.poia® _' .. Cyanids, et 0.0075 mgi KR
Flow GPo! NR | Acbegtash! fiberasi “NR
BoOD™ mgh®! NR 2,4DRT - 0.22 pg NR
Cab 90/80 mg '@ NR Fhacride, total 4.0 mah " NR
155 60730 mg/W NR Nitrate a K 20 mgnt! MR
pH -2 standard unite KA ! Sulfate as S0, 500 mgil MR
A, total 0.10 mgil R I Chioride mgi®! MR
Ba, total® 1.5 mgi MR I Priarity Polhutante! mpAti NR
cd, total!®! 0.02 mgh NR Whole Etfluent Toxicity | 10% Mortaliy™™ o
Cr, total 0.1 mg/! NR Fo-21000 pCinwHet NR
Cu, total P 1.00 mgh NR An-2270 pCintHel NR
Fe, total!® 0.66 mgfl NR Aadan!™ el - WF
| - — ey e ——E e ——— -
WOTE: HRefar to Fgure 7-2 for NFOES monitoring locations

NR

Not Requirsd

Fraquency = ance par batoh unisss otherwiss notad.

tal
i)
o}

100G pLifl,
(L])
ta}
I
g

River monitering lecations were deletsd on reissuance of NPDES permite.
Wonroring enly. ’ e o
VWatar treatment plante designad for an average concentration of 30 pGlA and rever to excesd concelitrations of
Monitoring chated to once par mionth with islasosnce of NFDES panmits,

Efiminatad with reisauence of NPOES parmits.
Changed te oyanide-arsenable with reiesuanoe of NFDES pammit.
Draily meaximummanthly sverage.,
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ih) Changad to nitrate and nitrits fas N} with reissuanca of NPDES permit,

fi¥ Litnit applies to chemical plant; mamitoring anly et quamy,

{i} Chenged to inoluda prcrity pollutant metals, total phenols, and total ayanide with reiesvanca of tha NPOES parrmtu

k) Annual monitering.

113 © Quartedy monltoring.

(i} Changed to "no atatlatics differencs batman atfuant and upatrasm results ot 95% confidence luyel™ with ralesance
of NPRES panmit.

in MP-T001 anly.

{a) Semiannual monitering, changed to annpal menitoring on reissuance of NPDES permit. -

{p] Cuarry only, with reisauanas of NPFDES parmite.
The site water treatment plant-effivent pipeline land disturbance permit (MO-R10138%)

required settleable solids to be misasured once per quarter. ‘Discharge monitoring repotts were '
not required for this permit, althongh MDNR notification was required if settleable solids
exceeded the reporting level of 2.5 ml/l/hr. This permit was terminated -doring 1994,

The borrow area and borrow area haul road land disturbance storm water permit,
MO-R100B69, issued Septernber 1, 1994, has no specified monitoring or reporting requirements,
A monitoring program will be developed in the Environmmental Monitoring Plan. Permit
MO-G679035, issued Angust 31, 1994, is for hydrostatic test water from site water treatiment
plant Trrin 2 plant and facilities construction. This permit requires sampling once per release
for total suspended solids (TSS), oil and grease, and flow and reporting analytical results within
30 days of discharge. There were no discharges under NFDES permits MO-R100B69 or
MO-G597035 during 1994.

Effluent discharges are also regulated by Department of Energy (DOE) Order. 54665,
which calls for a best available technology evaluation if the annual average urgmium
concentration at the outfall exceeds the derived comcentration guideline (DCG) for natural
uranium (600 pCifl). Measures are also taken to keep uranium concentrations as low as
reasonably achievable (ALARA). '

The main crteria used o develop the surface water monitoring program were the
Missouri Water Quality Standards established under the Missouri Clean Water Commission -
Regulation (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 'mtfaﬂs, i& also monitored under the rmjntremenﬁ of
DOE Order 5400.5, Radiation Protection of the Public and the Environment, which designates
- DCGs for ingestion of water (see Table §-2).

7.3  Hydrology

Separate surface water monitoring programs have been devaloped.ﬁt the chemical . planit
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 water
runoff to- off-site streams. - Surface drainage from the nerthern and western portions of the site .
drain to tributaries of Busch Lake 35 and then to Schote Creek, which in tum entets 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 temporary 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 quatry consist of the Femmme Osage
Slough, the Littls Femme Osage Creek, and the Femme Osage Croek (Figure 7-2). Thess water
bodies do not receive direct runoff from the quarry, but are sampled to momitor potential
changes due to the movement of contaminated groundwater from the fractured bedrock -of. the

quarry through the fine-grained alluvial materials.

The Feinme Osage Slough is located directly south of the 'quarrjr. and - receives
* contaminated groundwater from the quarry through subsurface recharge. The Little Femme
Osage Creek is located west of the gquarry and discharges imto the Femmne Osage Creek

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

of impact from 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 PoButant Discharge Elimination System FProgram

_ Basic physical, chemical, and radiclogical parameters were monitored at all storm water

ountfalls, 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, inchwding 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 menitor 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

7.4.2.1 Weldon Spring Chemical Plant and Weldon Spring Raffinate Pits.
Dardenne Creek, and Busch Lakes 34, 35, and 36 were sampled semiannually for total uranium.
analyses. The raffinate pits are now monitored under treatment plant operations sampling.. The

material staging area (MSA) and, Ash Pond, and Frog Pond are now sampled under the NPDES-

PrOgTAI,

7.4.2.2 Weldon Spring Quarry. Seven locations within the Femme Osage Slough

mmnﬂtaredtudatermimthaimpacta_fgrmﬂwatermigmﬁmfmm 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 gquarry.

Surface water locations SW-1003 through SW-1005 are monitored bimonthily for total
uranium due to the previous contaminant levels in these areas, fluxuations in concentrations as
.-a result of changes in the water levels in the slough and the groundwater. potentiometric surface,

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 throngh SW-1005. are also monitored quarterly for
nitroaromatic compounds becanse those locations are downgradient of the area of greatest
nitroaromatic groundwater contamination. The remainder of the locations were deleted based

on sufficient data 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 Poliutant Discharge Elimination System Program

7511  Radiochemical Analysis. The 1994 average uranium concentrations at the -

storm water discharge points ranged from 12 pCi/l (0.44 Bg/l), at NP-0004 to 1226 pCi/l
(45.4 Bg/) at NP-00(H, which are 2.0% and 204% of the DCG for natural uranium
~ respectively. Average annual gross alpha concentrations ranged from 18 pCifl (0.67 Bg/D) at
- NP-0004 to 864 pCifl (32 Bg/l) at NP-0001. The anmuzl average radionuclide concentrations
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‘TABLE 7-3 1994 Annual Average NPDES Results for the Weldon Spring Charmcat.

Plant Sturm Water Ouﬂalls

Hurnbar of Toral Hitrate Total '
Sample " Uranium aa N ithi Suspended Settisubie |
Locatian Evente ptife- (g K Solln:la {rn.gm Suﬁda il

MNP-COD3 12 {m 332 31E E.51E 0.01% 28,76 <0.1

(&) Alf pH resdings were in permitted range of 6.0 ta 5.0,
"t Flow propartional avarages. .
NS Not Sampled

Note: 1 pCit = 0.037 Sq0

. for all the permitted storm water omtfalls are shown in Table 7-3. Umnium concentration
averages were calculated on a flow proportional basis in Table 7-4. Flow weighted averages
were used for uranium to give 4 more accurate estimate of the total uranium that migrated off
site during 1994, The averages were flow weighted 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 ireatment plant (SWTP) and quarry 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 pCi/t (3.7 Bg/l). The

average uranium concentrations for both treatment plants were betow 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) semiannuaily, The river
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" TABLE 7-4 1994 Estimated Annual Release of Natural Uraniurm from NPDES Outfalls

Drainage Estimatad :
Areg % of Average Reinfall | Total Totat L)
Acres Fracipitation Coneantration Total U
{Hactaras) an Runaffe pCiA} Radense (Cifyr)
NP-0OM ta) 2 © 1224 (a) o872 405131072 5.957
NP-DODZ 75.1 i 182 70.72 36,308 24.328x109 35.760
{20.4)
NP-0003 74.5 ol . sE2 70.26 26389 | 33.123x10? 48.710
{30.2) )
NP-0004 6.5 o1 12t 5.27 . 4.270 0.194x10"3 0.286
' {Z2.3)
KP-0006 20.2 rat 347 19,03 £.288 8.259%1 09 12.148
18.17) ' ’
NF-0010 | 6.0 {Z2.02) 20 - 4.7 0,845 0.292w107 0.428
NP.0007 NiA LR 074 ] wma | 20575 | ooemao® |- o122
NP-1001 NiA W 1.50 N/A "B.¥34 | 00B3x102 6,078
TOTAL 180.5 HiA M/A 169.97 | 112347 | 7os7Ext0® 103.50 |
' 73.12) ) !
2y Included in HP-0005, .
{H) B eirve muriber saticaiad frorm 1.5, Deparimesst of Transpertation Darign of Kogdride Drainage Chapmels (Ref. 55).
ée) Erscharge only through May 1994, tote] U based on 5 monthe. ’
) Ofall removed Trom permit during Merch 1994,
=) Outfall added po permit during March 1994, Total U based on entire year.
i) Asmuming flow is one thind flow at NP-DODS.
1] Mot meguired to caiculwte toml runaff. Total pinof mken from fow ool

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

sediment was sampled for wranivim at locations SD-40%) (upstream) and SD-4091 (downstream).
The monitoring frequency was changed to once per year when the parmit was reissired. Aquatic
" 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
treatment 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 Plar Surface Water and Erosion Comtrol Report (Ref, 34). Total uranium
released from the treatment plants was calculated using flow meter and effluent data. The
estimated mass of uranivm 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-0001, and ALARA actions taken by the project’s
Surface Water Task Force (such ag-capping contaminsted.-areas, hlocking. storm water-inlets, etc..
See Section 11).

Annual average uramium concentrations for NPDES outfalls from 1990 to 1994 are shown
in Table 7-5. Concentrations in 1994 mcmased at Outfalls NP-0001 and NP-000S; decreased
at Qutfalls NP-0002 and NP-0003; and did not change appreciably at Qutfalls NP-0004, -
NP-0007, and NP-1001 compared to 1993 concentrations. 1994 was the first year for sampling
Outfall NP-0010, Bach outfall is discussed below individually.

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

= —— T L i
Annual Avarags Tatal Uranium (pCif}
Duifal

1890 18841 1832 1883
NP-0001 413 . &78 516 1003 *
NP-{XH)2 123 ) 164 228 230+
NP-D003 89 458 478 BO7*
HP-0004 g -] a8 a+
HP-000E 184 - B3 98 133+
HP-0Q10 - - - -
NP-0007 . - .- 0,383
NP-1001 - i - <0.0003 1.881

h _ Snnonoinnooi

Flow proparticnal aversgsa.
= Hot wpplicatis,
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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 wpsiream of the outfall and the contents of the
process sewer upstream of the manhole were pumped to the site water treatment plant. The only
water in the process sewer downsiream 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 Outfall NP-0005. This source water flows in a ditch that crosses over the process
--sewer, It was discovered that the flow. in the-ditch:was going undetground .and entesingthe
 process sewer. This source is a minor contributor to Outfall NP-0005, but when it was entering.
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 outfall 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 yeraining pipe is either removed or
grouted. - S

The average uranium concentration for Outfall NP-0002 in 1994 was reduced over the -
1993 average. Higher than normal uratium levels were detected late in 1993 and during January
of 1954, The source of the elevated levels was discovered to be storm water ranoff and dust
control water from the demolition of Building 201. The water was diverted to the site water
treatment plant until the source concentrations returned to normpal levels (see Section 7.5.2.1).

The average uraninm 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 .normial 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 greater than 600 pCi/l (22.2 Bg/l) was allowed
te discharge from the pond after the pond had dried up. The South Dumy area of the pond and
the pond bottom have been capped with soil to help reduce uranium levels in Ash Pond water,
The capping of the pond bottom has also eliminated the ponding of water.

Uranium levels at Outfall 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 vranium level at Outfall NP-O005 increased for 1994 over the 1993
average. The increase may be attritartable to the diversion of water from Outfall NP-0O01 to
_ Outfall NP-0005. The Project Management Contractor (PMC) has taken measures to reduce
levels at NP-0005 (e.g., plugging storm sewers, capping contaminated soil areas, etc,).

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

In addition to uranium and gross alpha, Outfalls 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 parameters were analyzed to establish baseline concentrations prior to foundation removal.
Radinm and thorium mmdﬂmﬁdﬂverylnwbvﬂsaudwmnﬁennmdﬂecwd Tharesz.ﬂm.
. through the end of 1994 are reported in Table 7-6.

" TABLE 7-6 Awverage Radiological Cuncanﬂaﬂuns ipCifl} for Storm Water Cuifalls

I
NP-QOOZ 0.62 0.76 0.82 B
NP-0003 0.8 0.42 0,41
NP-0OOS 0.43 1.01 0.32
SW-2010 0.22 1.27 0,82
SW-2015 NS NS NS

NE - Loaation not samrspled
MNota: 1 pCift = 0.037 By

The MSA pond {SW—ZUH) was sampled quarterly for gross alpha, and uranium to
monitor the effects of MSA discharges on NPDES OQutfail NP-0003. The uranium average was
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153 pCi/l (5.7 BTy, well below the release critetia of 600 pCil (the DCG for uranivm). The
average gross alpha result is reported in Table 7-6.

Ash Pond (SW-2010) was sampled quarterly, when water was in the pond, for gmss
alpha, uranium, 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 Qutfall

. NP-0003. Radivm and thorivm were detected at Jow levels or not detected. . The average results,

are reporied in Table 7-6.
7.5.1,2 Physical and Chemical Resulis.

7.5.1.2.1 Chemical Plant Storm Water. The annual averages for the physical and
chemical parameters for siorm water Outfalls NP-0001 through NP-0005 and NP-0810 ate
shown in Table 7-3. In addition to the permitted parameters, Outfails 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 distarbance storm water permit
required once-per-quarter sampling at three outfalls. A sample collected on April 11, 1994, at
Outfall NP-0039 exceeded the 2.5 mifl/br notification 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 mifl/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 Qutfall NP-GOO03.
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The Ash Pond outlet (§W-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 thess 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 Quifall NP-0003.

7.5.1.2.2 Administration Building Sewage Treatment Plant. . The parameters
required by the NPDES permit for the sewage treatinent plant are all physical and chemigal,
Monitoring results for sewage treatment plant Qutfall 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,

TABLE 7-7 NP-0006, Sewags Treatment Plant Dutfall Monthly Averages of
. Pennltted Parameters - . .

Pnrunaturh" {parmit limite) |
TSS 116720 mgn)* 800 {10415 mgM * FC™ ja00f
1000 culﬂﬂﬂ ml!"

Fabruary Tl 5 (1) oM 7.5 {1}
ftarch HE NS HE NS
April 14 (1) 185 (2} 261} 5.9 (2}
My HE M3 NS NS
Juna 21 B (1} 280 {1} 7.0 {1}
July X 9.76 {2) ' 01i2) 8.8 {2)
Auguat/Ssptambar NS ' NS . NS ' NS
Cetober 3 51} 1041} 7.CL1)
Novermker/Decamber NG NS NG N5

ia) - Number of gamples given in parenthesss aftar sverags.

b F.C - fecal colifom,

NS Mot Sampled

* Monthly svaragsfursskly svarags:

_ ¥ Manthly avaragafalty modmum
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7.5.1.2.3 Site apd Quarry .Water Treatment Plant Physical and C.hemwal
Parameters. Physical and chemical parameters were all within permitted Limits (where lmits
weie 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
texic constituents. Tests were conducted on both Ceriodaphnia 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 sitc and quarry water treatment plant effluent was not toxic to test organisms
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 test on-the next
available baich of treated water. In all cases, the second test passed. - Whole effluent toxicity
test results are summarized in Table 7-8.. A test of Basch 5048 was a followup to Batch S046
and passed during Jarmuary 1995, A wet test on Batch 8019, which was conducted 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 Welden Spring Chemical Plaut and Weldon Spring Raffinate Pits,

There were two historic high levels and two second highest historic tevels 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 350 pCi/l {14.4 Bg/) was recorded at the
lake inlet (SW-2002) on January 6, 1994, and a second highest historic level of 45 pCi/l
(1.7 Bg/l) 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
unvsual levels were noted at the inled (SW-2003), but a second highest historic level of
16.3 pCifl (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 histotic high of 7,79 p€ifl
(0.3 Bq/l) was recorded at location SW-2016 on Aprit 15, 1994. )
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The cause of the high levels at SW-2002 and SW-2005 was higher than normal uraniun
concentrations at Ontfall NP-0002. Uranium levels at OQuifall NP-0002 on November 15, 1993,

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

during the second half of November. The source of the increased wraniom concentration at

Outfall NP-D002 was confirmed by upstream sanmhngtohestormwaﬁeranddustmntmlwater-

runoff from the demolition of Building 201.

In response to the discovery of the source of elevated uranium concentrations at Qutfall
NP-{002, the runoff from the Building 201 demolition area was diverted to the site water
treatment plant until the demolition was completed and usanium concentrations. in the runoff
declined. Subsequent sampling at Qutfall NP-0002 on Feéhruary 22 ant March 8, 1984, showed

uratium concentrations of 67 pCi/l (2.5 Bqg/l) and 276'pCifl (10.2 Bg/1), respectively and at
locations SW-2002 on September 16, 1994, and SW-2005 on August 24, 1994, showed uraniom -
concenteations of 40.3 (1.5 :Bg/1) and 31.0 pCifl (1.1 Bg/l), repectlmly, indicating that the

implemented action was successful in reducing uranium kevels.

The uwranium levels at locations SW-2003, SW-2004 and SW-20{1 were all within historic
ranges, Average uranium results for all the chernical 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 surnmatized in Table 7-10. The wranium levels in the Femme Osage Slough are
within historical ranges. The total uranium levels in the Litlle Femme Osage Creek and -the
Femme Osage Creek remained at background levels.

The DCG for total uranium in drinking water systems is 24 pCifl, 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 1894 Whole Effluent. Tnxlclw Tost Hasults for the Site and Cuarry Water
Treatment Plants

Pinophates [Py | River Contrel B.F

% Mortality % Muortality
8619 02117/34 70 R 0.0 50 |
8020 Q301794 o L+ 0.0 o0
5030 06/20/94 50 15 40,0 0.0 l
5034 08/01/94 o o - I a0 0.0
10417194
121 EFH#
04718194
0210804
1(:!24!94
12! 1 4I34
NT °  Naot Tested
P Pirnephalas
D Daphnla {Cadodaphnla)

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

() Ondy ana uu'nph sollected,
Nata 1: 1 aCl1 = 0.037 Bgl.
Hote 2: Twno zemples ware collectad et all locations excapt SW-20112.

DORIOR/TLS4E-512, Rev. O 117




WELDON SPRING SITE ENVIRONMENTAL REFORT FOR CALENDAR YEAR 1984 BHB/SE

TABLE 7-10 Annual Averages for Total Uranium {pCi/t} at Weldon Spring Quarry
Surface Water Monitoring Locations

T T

SW-1001° ' .14

SW-1002* . 1.11

SW-1003

WL 1004

EW-1005

EW-1007

EW-1005

EW-1010

L1014

Hote: 1 pClfl = 0037 Bgll
L Craak [ocatlong

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 pC#1) for total
uranium was not exceeded at any of the creek monitoring locations.

i matic

Nitrearomatic compounds were analyzed at SW-1003 through SW-1005 in the Femme.

Osage Slough. No detectable levels for any of the six compounds 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 ohserved in the
Femme Oszage Slough.

* Total urantam levels in the Femme Osage Cmek aﬂd Little Femme Osage Creek were
at background.
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* Forty-three hatches of water were released from the site and quarry watsr treatment
plants during 1994 with no NPDES permit 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 Growndwater Protection. Program
Management Plan (Ref. 13) and the Environmental Monitoring Plan (Ref. 42).

8.2 Referenced Standards

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

Groundwater is aiso monitored under the requirements of Department of Energy
Crder 5400.5, Radiation Prorection 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 8-2). As specified in Deparimeni of Energy Order
5400.5, tiquid effluent from U.S. Department of Boergy (DOE) activities may not cause private
cor 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).

Upgradient-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 Faderal and State Water Standards

i 20 wgi
totall® 193.8 pCif
Grosa o 15 pCig - MDWS
ladjusted)

Racho-

chemfical Ra-226%

& pCifl

MDWS

Ra-2zalb B pCin

MOWVYE

Rn-222

200 pCif

1.0 mgfl

Standard

Referance

Fold! 300 pgf

0 i

Mpd £0 g

2,4-DNT 0.4 pght Mws Ni 104 prgh MEWS
M,
TDS 500 maft MDWS Se 0 pgh MOVYE
Sb 4.0 pgn MDWS Ag B0 pgd MDWS
Aele! 50 sgA MDWS Znfd 5.0 mg MDWS
_ pafet 1,0.mgf - MOWS cridh 250 g MOWS .
Metale Be 4.0 g8 MOWS . F 2.2 mgA MDWS
Ani ' -
calel 10 g MDWS L woe | 10ma MOWS
crlel 60 wgfl
Ia} ) Proposed.
b Standard for combined Ra-226 and Ra-228,
=] Primary maxdrnur contandnant level.
T Sacondury maximum contaminant leval,

EFA EFA Dvirking Water Standarde for Radionuckides.

MDWWS  Missouri Drinking Watar Standard.

TABLE 8-2 Derived Concentration Guidslines for Discharge Waters

Natural Urarium

Darived Gonosniratin Quidsing

Ra-2268
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divide (Ref. 37). Background values for uranium, nitrate, and sulfate were developed by the
U.S. Geological Survey ({JSGS) for the shallow agaifer (Ref. 37) and are used in Heu of these
COonmpAansons. ' '

83 Weldon Spring Chemical Planit
$.3.1 Hydrogeology

The chemical plant and quarry are located in the same general geologic environment but
are separated geographically. A generalized siratigraphic and hydrostratigraphic celumn is
presented in Pigure 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 mt0 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-Keokuk Limestone is composed of two different lithologic zones; a shallow weathered
zone underfain by an unweathered zone. The weathered portion of this formation is highly -
fractured and exhibits solution voids and enlarged fractures. Thess features may also be found
on a limited scale in the unweathered zone. The unweathered portion of the Burlington-Keokuk
Limestone is thinly to massively bedded. Fracture densities are significantly less in the
unweathered zone than in the weathered zone. Localized aquifer properties are controlled by
fracture spacing, solution voids, and preglacial weathering.

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 vnweathered zone. The wells
in the unweathered zone of the Rurlington-Keokuk Limestone are used to assess the vertical
migration of contaminants, Where possible, monitoring wells within the boundaries of the
chemical plant are located close to potential contaminant sources to assess migration into the
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groundwater system. Additional wells are located outside the chemical plant boundary fo detect
ard evaluate potential movement of contaminants off site (Figure 8-2).

Springs, a common feafure in carbonale terrains, are present in the vicinity of the Weldon
. Spring site. Four springs are 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-nitrate 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 groandwater monitoring program.

8.3.2 Moenitoring Program

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

(1)  Less than 5ix samples have been collected for that location.

(2)  Contaminant levels exceed water quality standards (10 mg/l for nitrate and -
13,6 pCi/t for uranium}, :

(3)  2,4-Dinitrotoluenie (DNT) or 2,6-DNT exceeded 0.11 ug/l or remaining
- nittoaromatic 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 uranium, nitrate or nitroaromatic
compounds were sampled seiniannmually. If an annually sampled well exceeded Condition 2 or

DOE/ORS1548.513, Rev, 0 124




'*@" LAKE 34

——

LEGEND

@ - SAMPLE LOCATION
(O - DELETED LOCATION

0 1 M
° 1.6 F2KM -
SCALE

COUNTY ROUTE K

U.5. ROQUTE 40/61

0. §P-5201
’ SP-5303

.‘1

e,
Fo

Mo, SOUTHEAST y

I.+" DRAINAGE .

SP-5304'9
i

MISSOURI RIVER

SPRING MONITORING LOCATIONS IN
THE WELDON SPRING SITE AREA

FIGURE 8-3
' _""*“"-‘ DOE/OR/21548-512 |™™7™ ANPOBO/ 183
N MGL [ GLN SR 11430/94




A MW-a015 ¢ & MW-3016
by
T e MW-4013 T
. - -"h""""'l--..
- e MW-Z008 * 0" T, & MW-5017*
: e . ” MW-2025 ¢ - '
° -~ MW-2024 @ MW-2023 7 .
MWA0IZ e MW-2032 ~
o MW-2004* 8 o « Mw.zoqe HTW-2006 T,
Lt x ™.
‘.f'# AOW.2029 + -zﬁu. MW.2026 ¢ __,.‘(:\ MW-4015 &
3\ MW.2010 @ AN
E o MA-2022 MWz e
%, . MW-2005 @ o N
! ' NIWY-2030 & MW-2833
\ . o MW-2007 MW-2011 ® MW-2027 © TN
\s MW-2001 77 MW-2013 % o
. MW.2002 MW-2014 )
-“ ™ 'L“r_.-""' . . !
"\ O MW-2027 f
0 N, . :
by A
MW Aa11Y 5 . MW.2034 ;
\_: MW-2003 A MW-2017 o _}
' 3\ n;w-auos X ek MW2015 @ 3
» MW-4010 ¢ ¢ @ MW-3003 @ Mw-2028 ;
LY : Fs
S oMpseas. s
-mw-a002 £ F Sy ™ o .
» ‘I "' H ; i -
' { ’
i\ _!
0 N, £
Mws009Y, g
1
R T i
MW-1007. &
: Q
.
MW-A001
0 MW-2003
. LEGEND _ GROUNDWATER MONITORING LOCATIONS
" ® WEATHERED ZON
O UNWEATHEHED ZONE AT THE WELDON SPRING CHEMICAL PLANT
AND RAFFINATE PITS AREA
* MW-4003 :
0 E0Y 1000 £T *IGURE 8-2
0 ; gifE 304.2 M TN DOE/OR/21548-512 |™MT™Y AJCPi0a7/0393
+ - ABONDONED iN Q195 T RC ™™™ GLN M 322095

W
0
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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 plant 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 evalnating the impacts of site remediation on the groundwater, to
establish a baseline for the Chamical Plant Groundwater Operable Unit, and to gather sufficient
. data m support contaminant transport medels.

T‘:m springs were sampled quarterly, one semiannually, and one anmually for total
uraninm. 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 Raffinate Pit Monitoring Results

8.3.3.1 Groundwater Monitoring Wells. In 1994, the measured concentrations
for uranium, nitrate, sulfate, and nitroaromatic compovads (the primary comtaminants of
concern) generally remained within Mistorical ranges at all moniioring 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
mﬂechadmmalvamﬂnnnthelucalaquersyﬂemmﬂ&rthanmgmﬁcamchangmm
groundwater conditions.

During 1994, conditions appear to have changed in four shallow 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 decreases
in nitrate, sulfate, and one or more mobile metals that are elevated in the raffinate pits (calcium,
magnesinm, stroptinm, lithinm, and sodium). It iz unclear whether the 1994 downturmas
represent a long-lived trend or are just part of the episodic variation at these locations. In
conirast, MW-4011, which is located just west of these wells, displayed significant increases in

DOE/OR2ZI545-512, Rev. 0 127




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1934 . 5/15/95

' these same parameters during 1994. These relationships may indicate a minor shift in the -

location of the plume. Additional characterization, which will be conducted in 1995 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 contaminamts of concern

“(uranium, radiological parameters, -nitrate; sulfate, and  nitroaromatics) -are -summarized. and.
compared with background levels and water quality standardy. in the following paragraphs.. e

Radiochemical Parameters. Total uranium, which is measured in all monimﬂﬁg wells,
continues to impact groundwater near the raffinate pits. * In 1994, groundwater from 21
monitoring well locations exceeded the average background ievel of 2.9 pCi/l (0.11 Bq/) as.

calculated by the USGS (Ref. 37). These values can be found in Table 8-3. Of these, only four '
locations exceeded the proposed MCL of 20 gg/l (13.6 pCift or 0.5 By/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 pCifl or 1.31 Bg/D), 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 during the latter part
of the year was below the limii of detection (0.667 pCi/l or 0.02 Bg/l) and was similar to
previous valoes measuored for this location, The high value caused the 1994 average
concentration 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 annnal
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 annually in the raffinate pit wells (MW-3000 series and
MW-2044), were below the water quality standards DCGs,  with only one exception, -These

results can be found in Table 84, 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 exceeded the reference levels at some locations. Average nitrate levels
exceeded the calculated background value (1.6 mg/l) at 24 locations and ﬂxcaedadthe drinking
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TABLE 8-3 Annual Averages for Total Uramurn {pcm} Abava Background at the
Waldon Spring Chemical Plant

c T e W T e Y

MW-2017 12.8 MW-2919
MW-2030 13.28 MW-20%52
MV-2002 14,5 MW-3023 8.85 MAL3024 3.18

hV-3028

M- 400%

MW-4012

Note 1:
MNata 2:

I'uMI'-WZ‘l .

EBankground uranium concentiationa squale 2.9 pCid.
1 pCidl = 0,037 Bgd.

Table 8-4

Radiological Isotope Results (pClA) at the Weldon Spring Chemical Plant

MW-2044 2503 (0.002) 10.242) 8.35 0.324) 3.74 .

MW-3024 047 0477 (0.520) ®.625) 0.138 .31 271

MW.2025 0.613 119 {0.248) 0.956 0.144 3.0 31--.5

MW-3024 112 10,535 (0.008) L23 {0062} 100 240 -
[ pew-2027 0.644 0.511) <0717 {0.435) {0119 0002 . Mlﬁ
Motz 11 Resul in parentheses wate lnsa than the deseclion limit,

Mete2: | pifl

= 0.037 BgA.
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* water standard (10 mg/D 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 standard
(250 mg/) (Table 8-6). '

© Trend analysis, which was conducted for the 1993 annual 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 suifate 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 coneentrations and a decrease in sulfate
concentrations over the past 2 years. Nitrate levels have not exceeded the drinking water
standards, but sulfate continues to exceed the secondary drinking water standard.

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

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

normal 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 g/l in 1993 to 15.0 ugfl in 1994,

Trend analysis conducted for the 1993 annual Size Emvironmental Report (Ref, 9) detected
upwarnd nitroaromatic. trends at six mounitoring 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 slightty 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 to
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 TNB 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, constraction activities in this

area may have disturbed surface so0ils and modified infiltration pathways, thus exposing new
nitroaromatic contaminated areas to groundswater leaching.
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TABLE B-5 Annual Averages for Nitrate {mg!l} ‘Above Background at the Weldon
Spring Chemical Plant

Lwnth:m

WW-Z001*

MWL2002 ¢

WV-2003

WRA-002

MW-4008

MW-2005+ 73 MW.2008 MW-2011 1,30

MVW-2014 2.13 MW-2032 " MW-2034 4.62
M- AG03 2988 T Lk MW-Z024* [
MW 3026+ 438.5 MW-3026° MW-3027* 83 52
MW-400 *

MWL MW-401 £

MW—4D! E

MW-4023

Mote 1: Baokground Mitrate Concantrations squala 1.6 mgh
. Excaeded the nitrate drinking water quality standard of 10 mgA at laawt ones during T804,

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

-Spring Chemical Plant

WA-Z2002

MAS2008

MW-2008 a0.4 MW-2010
MW-2012 81.35 MW-2015
MW-2017* 723 MW-2030
MW-2082 52 | Mw-2033 30.97 MW-2034*
M- 2044 1225 MW-3003 31.3 MW-3023* 277
MW-2024 61.13 MW-3025 £5.8 MAN-4001 B54.8
M40t 1 708 MW-4012 37 MV-4013 - 4a
| MW-4020 112 MW-4023
| -

Mote 1: Background sulfate concentretion sgquals 32 mol

*

Excaadad the pulfats sscondary denking watar quallty etandard of 260 mg/l at izeet onas during 1234,
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TABLE 87 Annual Averagss for Detectable Concentrations of Nitroaromiatic
Compounds (ag/l) at the Weldon Spring Chemical Plant

| Mw-2002 <0.030 <0.050 <0.030 0.076 0.56 <0,030
MW-2003 <0.030 <0.090 <0.030 0.118 0.315 <0.080
MW2005 | ©.0249) <0090 | <0030 0.056 0.094 <0.030
MW-2006 9.5 <0.090 <0030 0.165 1.45 0.039
MW-2008 0.80 <0.090 <0.030 0,091 0.55 <0.030
MW-2000 <0030 <0.090 <0.030 0.069 0.15° <0.030
MW-2010 0.16 <0.090 0.34 0.085 0.34 <0.030
MW-2011 0.36. <0090, | <o.om .12 L5 0.032
MW-2012 1.75 <0.090 0.52 0.11 1.11 <0.030
MW-2013 | 475 (0.068} 0.48 0.245 4.45 <0.050°

| MW-2014 2.8 <0.135 ©.04) 0.185 0.475 <0.030
MW-2030 8.23 (0.06) 223 0.213 12,93 <0.030
MW-2032 2.51 <0090 4.27 2.58 4.35 <0.030
MW-2033 4.67 <0.090 0.89 0.48 1.87 <0.030
MW-2044 <0,03 - <0.090 <0.030 _ (0.016) <0,010 <0.030
MW3003 | <0.030 <0.090 <0.030 0,067 0.12 <0030
MW-3023 <0,030 <0000 | <0080 5.28 43 . <0.060
MW-3024 <0,030 <0.090 <0.030 0.135 0.42 <0.030
MW-3025 <0.030 <0.090 <0.030 0.061 0.28 <0.030
MW-3026 0.133 <0.090 <0030 0.076 0.067 <0.050
MW-3027 0.065 <0.090 <0.030 0.045 0,035 <0.030
MW-4001 66.5 <0,090 1.8 0.8 3.7 @on
MW-3002 0.088 <0,090 0.258 ©.017) 0.084 <0.0%
MW-4006 15 <0.090 <0.030 0.115 2.8 (0.017)
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TABLE 8-7 Annual Averages for Detectable Concentrations of Nitroaromatic
Compounds {ug/) at the Weldon Spring Chemical Plant (Continuad}

MW-4013 38 <0.0%0 0.047 8.075 0.70 < 0.630
MW-4014 - 0.080 < 0.090 <0.030 ¢0.021) 0.10 <0.030
MW-4015 i.21 < {090 <0.030 0.126 . DB <0.030.

Metals, Melals were analyzed gquatterly, semiannnzally, or amiua]ljr in all monitoring.
wells. Although a number of metals have been identified as potential contaminants of concem
- inthe Remedial Investigation For The Chemical Plant (Ref. 3), only the following clemenits were

- detected at levels exceeding water quality -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 gualify
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 beryllium values that exceeded the water quality standards are believed
to be measurement emors. These analytes were detected in the labomatory blanks at-
approximately the same levels as the samples. Similar problems were also observed for copper
angd lithium 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.
Uranium, 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 continie 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 propenty.

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
raffinate pits. Conditions at shallow and- deep private water-wells monitored. by the Missouri
Department of Health remained vochanged during 1994 and conmtinpe .to indicate vicinity
domestic wells are not impacted by site-derived contaminants.

8.3.3.2 Springs. With the exception of yranium at S$P-6306, the four springs
included in the monitoring program remained within historic ranges for all contaminants of
concern. The proposed uranium water quality standard was exceeded at all four springs
(SP-5303, SP-5304, SP-6301, and SP-6306). Nitrate exceeded water quality standards at
SP-6301, whereas sulfate was below-these standards. Low lmrals of nitroaromatic cumpnunds :
were detected at SP—ESDI

Springs SP-5303 and SP-5304, both located within the Southeast Drainage, continue to
display similar elevated uranium levels, but remained within historic ranges during 1984, No
other parameters were measured at these locations, '

The Southeast Drainage springs have not displayed above-background values for nitrate,
suifate, calcium, lithinm, socdium, or strontium, which are all elevaied in one or more of the
raffinate pits. Thus, these heavily contaminated ponds are unbikely sources of uranium
contamination in the Southeast Draindge. The source of uramium is likely residual wraniom'
deposited in the drainage during chemicl plant operations, although off-site discharge through
NP-000L and NP-0005 also contributes to this drainage. NP-0001 was effectively eliminated
during the process sewer line removal in May 1994 {see Section 7.5.1.1). :

Dusing the first quarter, a new uranism high of 42.1 pCifl (1.56 Bq/l) was measured for
SP-6306, which lies below the outfall of Busch Lake 34, Urzntom 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 pCi/l (0.50 Bg/1). The cause of the high value, which was an isolated
event, is not knmown.
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Burgermeister Spring (SP-6301) results were within historic ranges for a1l contaminants
of concern (uranium, nitrate, sulfaie, and pitrogrematic compounds). Uranium values ranged
from 0,3 pCiAl (0.01 Bg/l) to 96 pCi/t- (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 atterapted to collect low-flow and high-flow
.. santiples From- Burgermeister Spring 10 evaluate the-influx.of contaminants from-groundwater 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 valaes in the local carbonate bedrock are typically higher

(> 150 mg/D) with a mean value of 344.7 mg/l and a standard deviation of 92.1 mg/l. Using.
. alkalinity as a tracer for surface and groundwater sources, recent data (from late 1991 to.the.
. ‘present) continue to indicate that nitrate and .uranium. levels are typicalky- 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 to0 9.2 m (30 ft) of silty clay soil and loess deposits and is not satwrated. (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,
siles, 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 at the erosional contact with the Ordovician bedrock bluff (Kimmswick,
Decorah, and Plattin formations) composing the rim wall of the guarry. The bedrock unit ..
" undertying the alluvial materials is the Decorah Group, Primary sediments between the bluff .
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and the Femme Osage Slough are intermixed and interlayered clays, siits, and sands with some
. OTganics. :

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

Af the guarry, 15 monitoring wells are.screened within either the Kimmswick-Decorsh

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

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

There are also 36 monitoring wells screeéned in. the aliuvial material between the quarry
and the Missouri River. The wells west of the quarry monitor the uppermost 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 contaminarnit migration south of the
quarry, while those south of the slough monitor for possible migration of contaminants toward
the well field. The St. Chardes 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 (0 be upgradient of the quarry for the assessment of groundwater quality in these
materials and provide background data. Tn 1992, eight groundwater monitoring wells were
ingtalled in the Darst Bottom area approximaiely 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
Missouri 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 vaiues used at
the quarry is provided in Table 8-8. This table includes the average background values followad
by the ranges 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 quarty 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 migration pathway and the level of
understanding of contaminant levels necessary to properly characterize the contaminantconelition.
Monitoring wells on the quarry rim ‘wene sampied 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 bulk waste-removal-
activities on the groundwater system. All locations were sampled at least annuvally for
radiochernical parameters and were qualitatively analyzed for nitroaromatic degradation products.

The second program monitors the 8t. Charles County well field and the associated water
treatment plant. Active production wells, the St. Charles County RMW-series monitoring wells,
and untreated and treated water from the water treatment plant were sampled quarterty and
semianmually for selected parameters. This portion of the monitoring program was developed
by representatives of the Departinent of Energy, several State and Federal regulatory agencies,
and St. Charles County.

The thitd progrm monitors the equalization basin and the two effluent ponds at the
quarry ‘water treatment plant (Figure 8-4), Monitoring wells MW-1035 through
. MW-1037, MW-1040, and MW-1041 were sampled quarterly and annually for sclected
parameters, The monitoring program was developed to meet the requirements of 40 CFR Part -

" 264, Sobpart F, and 10 CSR Part 25.7, which require the monitoring of contaminants of concem

in the groundwater beneath storage facilities. The contaminants of concern were derived from
- the Engineering Evaluation/ Cost Analysis for the Proposed Management.of Contaminated Water
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TABLE 8-8 Mean Background ‘u’alua-s for Quarry Groundwater Mahitoring Locations

il Klmmewiok/ ~ AHuipl!
Dacorak Formations!™ Unconaalideted Miasourl Rivar
Paramatar ’ I'I._I':.a.mrlula""" Aluium'™
Total Uranium (pCifl) Rean 2,356 0.67 2.0
gEXRCL” -1.18; 5.68 -0.83; 2.18 271878
Radiior-226 {pCiM Mean n1s 0.50 T.41
55% C.1° +0.78"" +0.77" PR
Radium-228 [pCin} Maan o7 048 1.68
95% C.)." 208" +2.08"" 131"
Therum-223 |pCifl) Mean 0.28 0,33 0.24
' ' 95% C.1." +0.84"" £1.08"" 172"
Thorium-230 {pCifE hean .93 0.32 0.69
' ag% c.i." +0.56"" +0.94"" 12.93""
Thorium-232 {pCiA} Whean 0.28 0.12 Q.20
36% C.I.° £092"" +0.86"" +1.68""
Gross o hisan 876 1 1.54
(e G . e . ‘e
BE& C.L +8.85 3.6 +18.6 .
Grass B Maan 877 N ] .0
tpCin} . . "
85% C.IL =5.08 2.5 +13.%
Nitraaramatic Mean Ne deteots Ho detects Mot wrakyzad
Compounde ' .
Araanic Mean . 1.38 1.67 408
s T N
a5% C.l. D.94; 370 £0.99; 4.04 -1.29; 8.45
Earium fhaan 144.9 2320 408 6
L)
8E% C.." 1190.0; 173.4 178.4; 2B5.6 187.1: 880.0
Hitrate Mean 1.08 .11 .85 .
(gl .
96% C.I. -0.62; 2.73 -0.08; 0.26 -2.3% 324 .
Sulfate Maap 823 8.3 ra
{mgAl .
85% €. 32.8; 132D 23.1; B4.6 B.31; 58.0
{a] MN-1034 {DOE)} * 95% Confldsnce Intwrval qb_-n;ut tha mean
{hy . MW-103E {DOE) ** Avarags radiological arror
{e) Darst Battam 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 ai the Weldon Spring Quarry, Weldon Spring, Missouri (Ref. 41). This is discussed in.
- Section 8.4.4.

The groundwater monitoring progtam at the quarry was dramatically impacted when the
Missouti 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 himonthly period. One of the county's production wells (MW-PW03) was
flooded and was not sampled during the second and third quarters, The remaining prodoction
wells were sampled during this period. The resulis indicated no detectable levels of total

uranium.

3.4.3 Weldon Spring Quarry Monitoring Resulis

8.4.3.1 .--Ra i Allgmundwatermnmiaermgweﬂs- '
at the quarry were sampled for the fa]lumng radmchetmcal parameters; total uranium, Ra-226,
Ra-228, isotopic thorium, gross alpha, and gross bota. The uranium values continue to indicate
that the highest levels above background occur in the bedrock downgradient from the quarry.and

in the altuvial matexial 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 ugfl (13,6 pCi/l) 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 noritb of the Femme Osage Slough and -
have no direct impact on the drinking water sources in the Missouri River alluvium, The DCG.
for total uranium in discharge water, 600 pCifl, was exceeded at MW-1004, MW-1005,
MW-1006, MW-1008, MW-1013, MW-1014, and MW-1032; however, these wells are not
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 allovial material north of the Femme ﬂsage Siough.
These annual averages are summarized in Table 8-10.
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TABLE 8-2 Annual Averages for Total Uranium {pCi/l) Above Average Background
at the Wealdon Spring Quarry

MW: 1002 3.46 _ 6.05
MW- 1004 ' 2801 3900 . 1870
MW-1005 ' 1898 2500 1280
MW 1008 2912 3990 1640
MW-1007 360.1 883.0 15.9° ¥
M- 1008 2394 3080 1760 |
MW-1310 28 BERER 0.2 |
MWE1013 748.7 . ' a888.0 B0 T ‘
- MWE1014 857.5 9gz0 7006
mw1o1s 0 1 aas4 2860 ' 286.0. i
MW-1518 172.0 . .188.0 . L . . 147.0 . . . .
MW-1027 341.2 ss50 . | 1320 [
MWE1 050 128.8 30§.0 _ a0 . " _
MWL1 031 228 313 0.5
MW-1032 542.3 : £75.0 1.7.

Note 1: 1 pGifl = 0.037 Bof.
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TABLE 8- 1{} Annual Averages for Grnss o {pCI.ﬂ] Ahnva Average Background at the
Waldon Spring Quarry

mm

Wivi/- 1004 24451 1630
M- 1008 1E25 1950 1120
MW-1 008 2320 270 2040
MW 07 21 2 L) .
MW-1008 . . 1700 1700 {al
MYY-1003 1.8 17.0 3.2
MA-1012 EBE . g95 {a)
MW-1014 ges 858 ta
WA 1031 233 23.9 ta}

ia} Cnly orm reault reported for location.

Mota 1: 1 pCiA = 0.037 Bg/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. If is suspected that the
elevated isotopic values 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 =
thorium in the runoff from waste removal operations and groundwater collected in the pond,
which is likely due to disturbance of butk 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 alluvium downgradient of the
quarry. It is screened directly above the bedrock and fracture flow may be occurring from the
quarry and being monitored by this location. The annual averages from above background
locations are summarized in Table 8-11.

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

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

analytical problems reganding isotopic thoriam analyses. These values are artificially biased
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TABLE 8-11 Annual Avarages of Isompm Radionuclides (pCifl} Above Avaraga
Background at the wﬁldun Spring Quarry :

——— " il ”
Looation Aa-22E Th-22E8

Masdrum Masdracim
Minirmum htininum

1.8 £ 1.3~ S 17.7 + 3.84"
0.27 £ 0.14 . 0.03 + RO6

29.4 £ 3.29 — - -
.21 £ 0.34 '

- . . . - a.22 £ 047 .
0.2} = 0.5

24.4 = 2.10 . 472 + 2.87
0.47) &+ 047 | . 0.43 + 0N

Note 1 Valuee reported in activity and radlological arror.
Mota 2: 1 pGift = 0.0237 Byl
. . Pocr chemical yield reportad by laboratory resylting in data which wara biaasd kigh.

values based on evidence of laboratory method blanks indicating isotopic thorium activity. This
problem continmed throughout most of 1994, and was identified in the quarterly environmental -
data sommaries 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 thorivm by
the off-site laboratory was the use of an excessive amount of Th-229 as a tracer by the
laboratory. Tracers are used to assess the chemical yield by the lsboratory. Use of too much
Th-229 can cause 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 prepasation
causing poor chemical yield, The values of activity, error, and minimum detectable activity
(MDA) vary inversely with the chemical yield. This problem was comrected 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 far 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 aresimatadintheaﬂuﬁalmataﬁals.arhadmckdnwngmdiem of the quarry and north of
the Femme Osage Slough. No detectable concentrations were obgerved 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 Datactable Concentrations of Nitroaromatic
Compounds {ug/h at the Waldon Spring Quarry

[ toen | soeme | voow | seenw | seowr | aeowr | we |

MAW-1002 0.52 8.3 0.17 17.2 < 0.08
MW.1004 8.80 " <o0.09 3.00 - 0.14 0.48 < 0.08
WY1 008 D e003 < 0.09 < 0.03 0.07 0.02 < 0,03
MW-1006 108 R E 109 0,33 1.98 < 0.0%
MW 1007 < 0.03 < 0.08 0.02 < 0.08 0.02 <003 n

_Mw1008 ooz | <009 | <003 | <oo03 6,01 <000

MW-1009 0.02 < 0.09 < 0.03 <003 < 0.01 <003
MW013 | € 0.08 - < 0,09 < 0.0 0.04 0.02 < 0,03
MW 1016 8.25 .47 3.43 0.04 0.21 < 0.03
MW-1018 106 - < D09 0.13 < 0.03 0.04 < 0.08
M- 1027 042 < 0.09 4.31 0.77 1.79 < 0.08
M- 1029 < 003 < 0,08 <003 | <o002 0.01 < 0.03
MW-1030 0.02 < 0.09 0.14 0.06 0.10. 0,03
MW-1032 < 0.02 < 0.09 0,02 0.08 0,03 < 0.08

The Missouri water quality standard for 2,4-DNT (0. 11 pg/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 nitroaromatic 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 uf&amnfgmateslgmundwatermpact The annual averages for these
wells are summarized in Table 8-14.

. TABLE 8-13 Annual Averages for Sulfate img/t} Above Average Background at ths

Woeldon Spring ﬂuarw

MW' i00s 429 . 2(!.5

MW-1006 365 398 348
MW-1007 562 4% go
NW-1008 240 263 23z E

MW-1008 187 198 176

| MW-1013 94.3 21.8 . 8$1.2
MWD 4 ; . 838 . B3 - !
MW-1016 121 128 117 . ‘
MW-1018 124 124 116 '

MW-1018 108 . 200 &1.0

MW-1032 202 . 256 110

8.4.3.2 5t. Charles County Wellfield. Radiochemical Parameters. The
St. Charles County production wells and the RMW-series monitoring wells were sampled for
the following radiochemical parameters: fotal vraninm, 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 background. 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 uzefl
(13.6 pCifl).

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

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

plant were also sampled quarterly for gross alpha, The annusl averages for these locations are
within the statistical variation of background ranges for the Missouri River alluvium.
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TABLE 8-14 Summary of Annuat Aﬁeragas of Radiochamical Paramaters (pCi/l} for the
St. Charles County Well Field

Laoaation Tnt_,ul

. Uranium
MW-1024 .41 2,24 0.95 0.51 042 034 | 0.4 !
RW-RIWA 1.90 292 1.00 1.02 0,23 0.44 021 |
I'M-.HMW‘E 5.08 7651 .70 054 1.20 0.594 0.79 |
MW-RWIWE 2.22 288 0.74 0.32 0.61 0.67 0.8 ‘
MW-RAA 1.28 2.88 0.8 0.B2 0.38 0.61 0.21 ‘
MW-PWGZ 0.22 2.82 0.75 0,68 0.44 0,29 0.09
M'l.l"lu.l'-PW'DS 0.36 .12 0.47 1.81 041 .38 'i].22 !
SAW-PWOS 0.26 2.99 0.58 0.40 0,21 0.27 o.18
WW-FWOE 0.27 1.54 0.97 1.17 0.26 0.38 .08
NW-PWDS 027 | 166 0,64 't 08 0,31 oas | oa2
MW-PWOT .28 4.21 .00 124 | o4 1,39 0.18
MY-PUWOE 0.42 2.23 2.03 0.54 0.08 Q.26 ' 'Dzﬁ ;
MW-PW03 0.37 275 0.74 1,22 0.84 099. | 035
MVERAWW 0.28 166 1.2 0.42 0.78 280 | 071
MW-FINVY 3.24 0.58 0,50 0.33 0,41 193 | o

Mote 1: 1 pCi¥ = C.037 Ba/l.

The Missoun 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
compliance with the gross alpha level of 15 pCifl as established in 40 CFR 141 and endorsed
in Department of Energy Order 5400.5. '

The Missouri Drinking Water Standard of 5 pCifl for combined Ra-226 amd Ra-228 was
not exceeded at any of the St. Charles County production well locations. No water quahty

- 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 ficld remained within background ranges for 1994, except for MW-PW(3 and
MW-PWO05, 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 ficld are
summarized 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. Charles County production wells were sampled semiznnualty and the
RMW-series monitoring wells were sampled quarterly for arsonic awd 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 arsenic, the concentrations for both-of -these .
metals in the well field area were within background ranges. The elevated arsenic. values 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. Trmdmg was
performed only on total uranium, nitroaromatic, and salfate data.

Trend analyses were performed at the following monitoring locations based on histori¢al
data or knowledge of the environmental system. Total uranium trends were anatyzed 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 wastg sources. -
Sulfate trend analysis was performed at locations. duwngtadlmt of butk waste sources and atall -
~ locations adjacent to the south side of the slough, duve to recent.changes in Jevels in su]fata in
this area.
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- TABLE 8-15 Annual Averages for Sulfate (mg/ll, Arsenic {ug/lt, and Barium (ug/l} in
tha 5t. Charles County Well Field.

MA-RIAWWA 18.4 a8.4 ) 260
Mw-PaDZ 64.8 1.38 asa

KWY-PNO3E Fr R R 1.48 286 .

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

The outcome of the statistical .analjrsis indicates the possible .influence of seasonal
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 trend
line, These values are to be interpreted as indicators and are not for the prediction of futute
concentrations, but to indicate areas that should be more closely monitored in the future.

Total Uraninm Statisti

Based on the above critesia, 19 of the 36 DOE monitoring locations were selected for
- .seasonality and trend analyses.. The majority of the locations are situated north of the Femme:
Osage Slongh. These monitoring wells, MW-1017, MW-1018, and MW-1023, are located south
of the slough, across from the area of greatest total uranium impact. Monitoring wells
MW-1034 and MW-1035 are backgrowml locations and statistical trending was performed at
these locations to determine the regional trend of tetal uranivm in the vicinity of the quarry.
The results of the trend analyses are presemted in Table 8-16.

- Based on the results- of the {rend 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. Chardes County Well Field. Total vranium levels showed dramatic
increases during those periods when the static water kevel 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 resuit of the
decreasing, and at times reversing, gradient from the bulk wasies toward the slough. No upward
trends were determined to be evident south of the Femme Ouage Slough. Seasonality was-not
indicated to be a factor for the trends in this area.

Trending analysis has been performed since 1992 for the nitroaromatic data at the quarry.
Twelve of the 36 DOE monitoring locations were selected for trend analysis 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 zampling at the quarry.
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TABLE 8-16 Quarry Groundwater Total Uranium Trend Analysis Summary and Comparison for 1994

Slope 26% Confidsnca [ntarvals |
Trand Dirsction i {pCiAfy) |
: Well ID Location 1982 1223 1994 12aZ 1882 1934 1892 13232 1894 |
I MYWY-1004 Badrook-rim u s D 435 i Fd3 233 - 63b b} -1053 - -2B86 1
i HW-1005 Badrock-rim u & S 274 {at {by 121 - 3 bi [
| MW-1006 Alkrvvium-North af Slough u u 3 407 233 C b -216 - BB | B4 - 422 bl .
| ww-1067 | Alluvium North of Stough s $ s b} ) b} o) ) ib) |
! A TO008 ;Nluul'ium-ﬂ'urth af Slough u u 13 10 - Bia -89 F11 - 1108 36 -939 -'[1.15 --352. :
| W] 09 AdluviameMorth of Slough La) ] - {a) k) b} I} ) 1] -
MWL 1013 Bedrock-North of Stough s D D tio} -36 52 {bj 76 -2 -80 - -20
| mwi01s Alluvivrm-North of Slough S 5 S ik} i) ) b {k) )
! MW-1015 Bedrock-North of Slough u 5 o 215 1Bl -257 a8 - 308 b -436--84  §
| MW-1016 ANuvium-North of Slaiigh U u N 152 53 13z 5@ - 224 25 - 93 -218--15__ |
i MW 1617 Alirdum-Soush of Slough {al W | s fa) ta) i) tal (al th} |
1 Mw-1018 Alivium-South of Slough al ta) S () fa) {it sl fal {b} i
MW-1023 Albrdumr-South of Slough {a) i} 8 fa) fa) {b) {a} ia} {5} |
MW- 1027 Badrock-rirn 5 s D M 1] -BC k) bl -186 - -2B !
M- 1030 Badraak-fim ta) u u {a 102 az fal 0.1 - 263 3-83 ;
MWY-1031 Badrock-North of Slough 5 D s {o} 5.4 tb) {b} -11--0.9 bl
MAW-1032 Bedrogk North of Slough u v 5 246, 348 i) as - 1202 28 - 748 b -
DOE/ORf21548-612, Rev. 0 150
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TABLE 8-16 Quarry Groundwater Total Uranium Trend Analysis Summary and Cumpar_isnn for 1994 {Continued)

Wall ID Looatien

Bedrook-baskgrownd

Trand Direstion

Slopa 8%5% Confldence Imtervals
IpCiffyed (pCiAfyr)

1992

1923

1994

1992

1593

19394

Allvrivene-baek gravnd

{a) Lecation not esected for rending

b Trend diraation statonary, therefore no slope to data

Hote: 1 pCifliyr = 0.037 Bafthyr.
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TABLE 8-17 Quarry Groundwater Nitroaromatic Compound Trend Analysis Summary and Comparison for 1984

86% Confidence Intervala (ugdiwi
Wall ID 1332 1393 1294
MW-1002 Bedrock-rim 2,4DNT 8 u u ib) Q.04 0.04 ib) 0.02, .07 | 0.01,0.08
2,6-DNT u u 5 2.7 5.2 ibl 18, 49 3.9, 8.2 b}
1,3.6-TNB y u s 62 233 w | 40,110 148, 350 b}
1,3-DNB s it U ib) a.1 0.15 b) 0.04, 02 | 009,017
2,46 TNT u 1] i 10 40 20 43,17 26, 81 7.7, 50
MW-1004 Bedrack-rim 2,4-DNT u u D 0.7 0.4 - 0.8 0.8, 0.9 0.1, 0.6 1,3, 0.4
2,6-DNT u s (1} 0.8 fa} -5 D.4,1.2 — 2.1, 0.9
1,3,6-TNS u 3] (1] 1.2 0.8 14 | 0718 0.4, 1.3 2.4, 0.3
1,3-0NB B o i) 0.02 0.0 ic) 0040 | 003 00 TR
2,4,6-TNT -y s D 0.8 i} 2.5 0.4, 1.2 - 4.9, 0.8
MW-100E Badrack-rim 2, 4ONT ta} (a) D ta) {a) 0.03 {a) ia) _—I:;ﬂ';;
2,8-ONT ta} fal b | o) 0.013 {a) fal 0.02,
-0.01
1,3,5-TNB ta} {al ] {al {a) (e {al {al {el
1,3-DNB e} {al fc) {a) {a) ic) {a) {m) {e)
| 2,4,6-TNT ta} {al i) tal {a) ie) a) fal {o)
DOEIORI21548.612, Rev. O 152
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TABLE 8-17 Quarry Groundwater Nitroaromatic Compound Trend Analysis Summary and Comparison for 1924
{Continued) '
E A5% Confldenas Intarvale [giiyri
Trand A sy
Well D Araa Compound 1982 1993 1384 1382 1982 1982 1393 1094
Allrvium-Morth | 2,4 DNT 5 5
of Slough - " R
2,8-DNT 5 5 D b} {b} 049 [ ibl 1.5, -0.58 |
1,3,5-TNB $ s b} tb} bl b b} tb)
1,3-DNE D B it | o4 0.03 iel .05, - 0.04, 0.0 iel
v 0.01 ’
2,4,6-THT s s = {E) bl ib| i) o} - b
Y- 1008 Alluviurm-Narth 2,.40NT {a} D =] is} -0.02 i<l La} D02, 00 {el
of Sleugh .
2,6-DNT la} D S &) -0.04 b} LAl -0.08, - (b}
. ' [T I 5
1368 | (e} s s W e fwm ] w B - b}
1,3-DNB fa} o o) {a) 003 | w | .04, - f}
. ’ ) 0.1
2,4,6-TNT () S s .4 fa {5} tb) {at b i
MW-1013 | Bedrock-Moth | Z.4DNT al la} . s ia} lay thyi ta} {a) b
of Sfough
2.6-DNT ) (a) 5 . {u} . la} . Ibl {a) {a} L]
1,3,5-THE {al ta) i | a) ic) 1a) ta} S et
1,3-DNB {al |al )] Ial {al [1=]] {al la} lo} |
2,4,6-TNT {a) @ - fe) fa) w | e 1a) e te)

DOE/OR/21548-512, Rav. O ' ' - 153
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TABLE 8-17 Quarry Groundwater Nitroaromatic Compound Trend Analysis Summary and Camparison tor 1994
: (Cantinued) '

1892

ARwiun-North | 2,4-DNT

of Slough
2,6-ONT
1,3,E-THE
1.2-DNB o {n} {o) {al I {a} {al Lo
2,4,6-TNT @ | i o) | &l | la} {o) {a} {a} 0)
MW-1015 | Bedrock-Horth |  2,4-DNT 5 5 s b it k) o) bl {b)
of Slough
2,6-DNT s 5 o (] ibi 018 ik iy -0.25, \
-0.08 N
. 1,3.5-TNB u 5 . b .| 28 ib} 34 | 8.7 100 b} 68, -6 %
1,5-DNE 5 5 s b} it ikl fb ik} - Ib}
2,4,6-TNT s 5 D ) by 4.5 b . iB} -5, 0.4

DOE/OR/21648-512, Rev. O 154
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TABLE 8-17

Quarry Groundwater Nitroaramatic Compound Trend Analysis Summary and Comparison for 1894
{Continued}

Abuvium-North
of Stoughk

HE% Confidance Intervale {pglfyT)

1662

1333

{al

1334

{a}

ta}

{a}

Badrogk-rim

{b}

b}

{b}

{b}

1o}

Bedrock-rim

0.01, 5.07

8.05, 0.38

1.3,6-TNB

Ia}

lat

th]

(a)

i

(=]

1,3-0NB

la}

(e}

b}

b

{a

L1

{b)

2,4,6-TNT

=l | Je | | o>
L4 I T B = I I

ta}

038

fh)

L

0.11, 1.04

{bl

CRE/ORZ1B4E-512, Raw. O
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TABLE 8-17 Quarry Groundwater Nitroaromatic Compound Trend Analysis Summary and Comparison for 1994

(Continued)
95% Confidance Intarvala pliyr

12932 19393 1994 i

Badrock-North 2,4-DNT

DOE/OR{21548-512, Ray, O 156

af Slough
2.5-DNT
1,3,6-TNB _ .
1,8-DNB '
I 248 TNT
: D Downuward
3 Statlorary
i Upward
I8} Location nat eslaoted far tranding.
1] Trand dirsction atatlonary, tharefors ne slopa to data.
{o} o detactabis coneantrations raportad for yaar, therefore no trending parformed.
4
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TABLE 8-18 Quarry Groundwater Sulfate Trend Analysis Summary for 1994

- B5% Confidance

Interval

{maAtyrn

MW-10002 Bedrogk - quarrry fm ) [£:1] al

KY-1004 Bedrack - quarry im 1] " -38 -§7, -8.5

MW- 1005 Bedrock - quarry rrn ) ta) La)

KW-1008 Alluvium - nurth of glotgh s la} (al

MW-1007 Alluvium - north of slotugh s ta} ta)

MW-1008 Alluvium - north of slough 5 (a} &)

MW-1003 | Allgvium - north of slough D -38 47,17
MW-1313 Eedroak - north of dough D -] =11, -6

MA-1014 Alluvium - north of glough 1] & 14, -1.E
MW-101E - Bedreak - north af eleygh o -1 30, 40

W-iﬁ B Alwvium - north of elough 1] -d44 -63, -17

MW7 | Alluvium - south of slough - D -1 -3.4, -0.2
MAS1018 Aludum - south of slough 5 (at fa}

MA-1018 Aluvium - gouth of alough 5 {a} (a}

hﬂﬁi—iﬂm Aluvium - sauth of slough 5 {a) ta}

MWE1021 Alluvium - gouth of sleugh | 8 {a} {al

ML T022 Alluvium - geuth of slough s {al {a}

WAL 023 Alluviurn - goyth of sleugh s {m (e}

MW 1027 Badrack - nurt.h of alough B - -10 -18.-1.4

MW 1028 Badrock - quarry fim - B . -8 21, -4

MWA-1030 Befrogk - guarry nim s {al {a)

MW- 1031 Bedrack - notth of slough 5 {nf {a]

MW 1032 Badrook - nerth of slough 5 (&) {m)

MA-1033 Badrook - south of slough D -2.2 -6, 0.3 !
MW-1 034 Bedrock - hank_gr;.':und 5 fal {u)

hW-1035 Allrum - packgrourd 5 fal {aj 1
MW-RIWH Allvium - eouth of alough 5 al {a}

MW-RRWL Alluvium - south of s]ou;.ph 5 . (al L] H

DOEFOR/Z1548-512, Rav. Q

157




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1984 051535

TABLE 8-18 Quarry Groundwater Sulfate Trend Analysis Summary for 189894
{Continued}

95% Confidancs
[rtsryal

Allulum - south of dough

Alluvlum - south of dﬂugh

D Downward
5 Stationary
2l Trond direction etationary, tharafors no slops to data.

Based on the results of the trending analysis, upward trends aro pressnt 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- removal-of a large portion:of-the-nitrosomatic comtaminated bulk wastes-and. the.changes:

in gradient as the resuit of dewatering of the bulk wastes, No locations south of the slough were
statistically trended due to historical data indicating no detectable concentrations of nitroatomatic
compounds in this area. Seasonality 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 vraniuvm in the groundwater at the quarry. Typically, sulfate has beéen used as a
pmdmrnftmalummumpmatthequarrybecause it is chemically 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
sumnmary of the selfate trend analysis is presented in Table 8-18. -

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

DOEJOR/21548-512, Rev, 0 I 1.
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yranium level or the direction of the total nranium trend at that location. The locations south
of the slough and background indicated stationary sulfate levels.

§.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 exiensive list of anions, -cations, 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, contaminant migration, and remediation alternatives, A
summary of the analyses of the data and conclusions drawn from this multi-year mvestlgatlon
will be provided in the next site environmental report.

3.5 Waste Treatment Facilities

8.5.1 Monitoring Program

Groundwater monitoring welis bave been placed around three waste management units;
the quarry and site water treatrment plant equalization basins, and the temporary storage area (see
Figures 8-2 and B-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, aad 10 CSR 264, Subpart F. The monitoring parameters derived
from previous evaluations performed and documented in the Engineering Evaluation/Cost
Analysis for the Proposed Managemen: of Contaminated Water in the Weldon Spring Quarry
(Ref. 40) and the Baseline Risk Evaluation for Exposure to Bulk Wastes at the Weldon Sprﬁig
Quarry, Weldon Spring, Missouri (Ref. 41).

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

DOE/OR/Z1648-512, Rev. O 159
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¢ Total uranium.

* Anions (nitrate, sulfate, chloride, and fluoiide).

s Metals (arsenic, barium, cadmiuvm, chromiym, lead, marcuty, selenium, and sibver),
¢ Nitroaromatic compounds. '

Annual monitoring is performed for the following parameters:

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

* Polynuclear sromatic hydrocarbons (PAH). '
» Pesticides (endrin, lindane, methoxychlor, toxaphene, 2,4-D, and 2,4,5-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
thres standard deviations), a program of increased monitoring and/or an evaluation of the liners.
of the basing or storage area was initiated,

3.5.2 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 arsa was completed in December of 1594, 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 ¢an be found in Table B-19,

‘Beginning in 1995, and until closure of these facilities, monitoring data will be companed with
the bascline data to identify significant chanpes 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 selenium
(MW-2041). Nitrate was above background in all wells, sulfate was above background in three
wells (MW-2037, MW-2038, and MW-2041), and uraninm was above background in one weil
(MW-2041). Nitroaromatics were detected at low levels in four wells (MW-2037, MW-2033,
MW-2041, and MW-2043),
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Contaminant levels remained relitively steady at most locations during the baseline
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 mgfl, and sclenium 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 groundwater beneath these facilities,

' 8.5.3 Quarry Water Treatment Plant Monitoring Results

Monitoting wells MW-1035 through MW-1039 were installed 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 comparison.
Data from MW-1036 and MW-1037 were used as 4 comparison until sufficient data was
available for comparison.. Data from 1994 will be used 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 deleted from this monitoring program because they were located . -

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

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 excéeded 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 returned 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 uting an on-site KPA indicates that levels in MW-1036 fluctuate, but - -
no reason has been determined for these values. Total nraniom levels for MW-1040 and
MW-1041 remain within baseline for these sampling events,
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TABLE 8-19 Baseline for the Detection Monitoring System at the Weldon Spring Site Water Treatment Plant and
Temparary Storage Area
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TABLE 8-19 Baseline for the Detection Monitoring System at the Weldon Spring Site Water Treatment Plant and

Temporary Storage Area {Continued)

t115.33

- —-——m—-

35108

9571

S Dhgviation 0.9%

626

.00 12.24 523

.96

36.12

1,3,5-INB Meen | 02

e

2.2 .23 R ixd

L LI

oz

Std Deviation .00

021

Q.03 0.4 .00

0.00

e -

THNT Meen 002

0.09

.o Q.02 o0z

4L

oo

)
(gl 5t Deviation 000

621

2.60 9.00 .00

.00

000

2,4DNT Mean 0.2

0.3

9.63 1.74 0.02

X1

0.2

i
bt - Std Deviation 0.00

[EX1 LS

ans 613 .| oo

L0

040

2,6.DNT Mean 801

oA

214 0.33 001

#A1

o

(g

Das

Q.01 2.03 .03

G.00

000

e e e e

Mote: 1 pCifdl = 0.037 Bgfl.
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TAEBELE 8-20 Baseline for the Datection Monitorlng System at the Weldon Spring
Quarry Water Treatment Plant

Uranium, total {pCify )
U-234 {pCid} : 12. t&} 4,95 12.0 5.98
\-238 (pCid) 13.2 ia) 3.25 © 603 3.11
Re-226 (pCifl 1.32 0.25 | 0.72 172 2.11
Ra-22E {pCim _ 0.81 1,00 188 1.0t 053
Th-2230 {pCif} 1.23 394 0.48 0.74 1.45
Th-232 ipCi/l) .36 0.34 0.40 . 0.8 0.20
Chieride {mgi} 5.82 102 TR 10.8 .3.48
Fluorkda fragh fa) tal is} ' 0.14 o.21
Nitrata imafl 0.37 - 0.32 0.682 0.22 0.22
Sulfate img/H _ 70.0 820« - 55.5 109 44,3 )
Arganle gl 56.09 4.7 | E..ED T.08 708
Bariurn {g/) 315 351 . 752 | aeo B67 -
Cadraium g _3.t8 a.s1 3,44 4.44 in
Chramium ipafl 4.81 157 .67 §.80 5.30 -
Laad {ug/ 1.68 2.08 z.08 2,15 2.06
Wercury {uall 0.8 0.20 0.17 0186 R
Selenium {ugh ' 7,81 .83 5.08 7.24 7.24
“ Sllvar (il 4,99 418 Y 47 707 7.07
{a) Ho data available for deterrmination of b.ﬂiﬂli!'lﬂ, .

Maote: 1 pCifl = 0037 BgA.
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TABLE 8-21 1994 Summary of the Detection Mnnitonng Data for the Waldon Spring
Quarry Water Treatment Plant

Uranlurn, total

avarage

0.23

&80

mm

1.57

B maxfmin 0.39/0.13 19.4/4.7 s.am.a 8847 5.6/3.3
234 average %.88 no dats 1.99 3.38 3.31
Gy s rmin 4.9/0.5 no date ia} B.4M1.2 34122
-238 average 2.75 no data 1.24 3.66 2.93
e me/min 5.2/0.3 no data ta} 4231 5.1/2.8
Ra-226 avarage 0.82 < 0.30 0.0} 0,78 0.92
i P rmaxmin la} {a} {a} (a} {al
" Ra-228 average < 077 {0.10) 0,80} {0.35) (0.50)
!p-Cia'I].' mEimin (al ln} ta} (a} {al
Th-zlﬂﬂ AVerags 087 1.60 0.20) < .87 0,38
e msimtn L {a} {m] (s} ia)
Th-232 avaragae 0.085} < 0,40 < 040 . = LG4 < 0.39 -
fpeim miaIin {n {m {al la] {a}
Chioride average 4,14 82.0 4.5 B8.13 .43
mofl tmaxfmin 5.02.9 88.6/72.0 74126 4.1/4.7 5.0/1.3
Flugride average ha data na data no dats 0.14 Q.21
imafl maximin no data no data no data {a] la}
Nitrata Avaraga < 030 < 010 = D'.‘HZ.I L4 0.10. < 0.10
imefl max/min < DL < DL G.18/0.03 < DL <0
Sulfats LT 37.8 83.8 177 80,1 a4 1
imafl meEximin 39.0/37 0 160/54.0 510/23.0 91.0/88.0 48.0M42.0
Arganic avarage 1.53 3.03 B. 70 < 2E0 < ZBO
o) mBx/min 2110 4.211.0 _ 7.4/3.5 < DL < DL
Banium AVATE{]N 247 . 282 54 242 280
bl maefratn 2597236 301/266 8531182 2671218 4551297
Cadmiumn averags <20 < 2.0 = 2.0 2.40 < 2.0
i maxfmin < DL 2311 <DL 3120 < DL
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| TABLE 8.21 1994 Summary of tha Detection Monitoring Data for the Waldon Sprmg
Quarry Water Treatment Plant {Continued}

m

Chramilum aVarags < 240 < 2B < 2.5 < 3.0 < 2.0
Al
raaxmin < DL < M = DL = DE < DL
Laad Bubtage < 2.0 < 1.0 < 1.0 < 1.0 < 1.0
{aM
maxtmin < DL < DL < DL < Dl < DL
Marcury Avarage = 0,18 < 0,10 < 0,10 < 010 = 010
oM
maxfrrin o, 13/0.05 C.13/0.06 GAZ0.068 < DL < DL
Eslonium average < 30 < 2.0 2,10 = 2B < 2.5
g :
POMBOLAIT Y 3.8/0.8 2410 3.71.0 « OL . = DL
Slhvar S/erage < 20 < 20 < 2.0 <= A0 =30
(g A} k-
raximin < DL < DL = D, < DL < DL ﬂ
&} Lueatlan aampled onoe duting 1994 theraford e rmadrmm or rminkmum reperted.

Kote: 1 pCIA = 0.037 Bgfl.

An investigation of possible sources for these excursions was initiated after review of the
second quarter data. Review of the data from the equalization basin 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 irench discharge line.
By the end of June, the tolal uraniui 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 had levels of 126 mg/]l and 510 mg/l 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
ocourred in 1993. Subsequent sulfate vaiues have réturned to within baseline for both wells.

The remainder of the monitoring 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

environmental monitoting program. Table 8-22. summarizes 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 constniction material (grout, bentonite seal, and filter pack) and
placing grout through the use of a trermis 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 Waeldon 3pring Chemical Plant Wells Abandoned during 1994

Resscn for Abandanment

BE ' Construction of Aaffinate Pit Piping

Bg Conetrustion of CSS Pilot Plant
B-18 Construction of Raffinate Pit Piping
B-21 Censtruation of Raffinate Plit #4 Tos Bemmn
B2z Conetruation of Raffinate Pit #3 Tos Bamn
Linknawn Conetruction of US55 Pilot Plant
.hﬂ\fﬁﬂﬂﬂﬂ- Conetruction of Raffinate Plt Plping
MW-301E Conetruotlon of Rafflnate Pt #3 Tows Bearm
Ly-2&04 Construotion of Raffinate Pit #3 Tos Barm
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TABLE 8-22 Weldon Spring Chemical Plant Wells Abandoned during 1994 {Continued)

feason for Abandonment

[ LY¥-3605 Construction of Fl,ufﬁnﬂto.ﬁt #3 Toe Berm’
LY-2605 Conatruction of Raffinate Fit #3 Toe Berm
LY¥-3807 Construaotion of Rafﬁ.nata Fit #3 Toe Berm .
LY-ag0a Construction of Raffinate Fit Piping S "_
L¥-3609 Construation of Ftafﬂt;ata Pit Piging
T Y3610 Construgtion of Raffimste Pit Piging

8.7 Highlights

s Contaminant levels géuamlly remained within historic ranges at all chemical plant -
locations. A new uranium high was measured at ong off-site location, but subsequent -
uranium measurements were within historic range.

Monitoring results for groundwate; and springs were generally within bﬁckgmund

ranges. Although some new highs and lows were recorded, they generally did not -

represent mgmﬁcant changes

Examination of the ralaﬁﬂnship between alkalinity and contaminant levels'wggésts.
that contaminant levels are typically higher when the grouadwater mmpnnent_
dominates flow 2t Burgermeister Spring. '

Flooding of the St. Charles County well field by the Missonri River inuadated all
groundwater monitoring locations in this area; nine of these wells were not sampled
during the second quarter of 1994, 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 mdmchennca.l and
nitroaromatic contamination is still present in the bedrock of the quarry 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 nitroaromatic compound were identified south of the slough or in
any of the St. Charles County production wells, '

Data for 1994 indicate that pulk waste removal activities havé caused some impact
unthegrmmdwatarnanhnftha skough. Thmmp&ctmm!atedm:lhkelyhnkedto
fracture flow from the quarry

Trending analyses for total wranivm and nitroaromatic data from the guarcy 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 quarry water treatment plant equalization basin showed
total uranium activity greater than baseliie. 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 BIEU}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) Orders, the National Environmental Policy Act
(NEPA), - the Comprehensive Environmental Respowse, Compensation and Liability Act
(CERCLA), and other appropriate Federal and Stats regulations, Many of the sampling
activities directed by DOB Orders 5400. 1 and 5400.5 such as preoperational monitoring, effluent
‘monitoring, and environmental surveillance are used to support the NEPA and CERCLA
biological menitoring. program and ma}' include the collection and analysis 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 Envirormnental Monitoring Plan (Ref. 42). Complete pathways are those that
show a link between one or more contaminant sources, through one or more environrnentat
transport processes, to a human or ecological exposure point. These exposure pathways are used
to direct biological sampling activities anddeﬁ‘tmnethetypenfdamﬂmtnﬂedsmbegalhemd
documented, and presented.

Results of biological monib:rrihg also provide data fnr 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 (HPA) repulations provide the
standards of compliance for the biological monitoring program. A surveillance level has been
determined based upon DOE guidelines for established annval effective dose equivalents for
humans consuming terrestrial foodstuffs.

DOE Order 5400.5 also addresses the protection of pative aquatic organisms from the
potential bicaccumulation of radionuclides. The Order states that the dose absorbed by such
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organisms shall not exceed 1 rad per day from exposure to the radioactive material in liquid
wastes discharged to natural waterways.

The biological monitoring program provides suppo:tmg data on the possible 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 oot 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 watex 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 & guidé -
in the surveillance of benthic invertebrates, waterfowl, and zooplankton. -

9.3 Monitoring Results

The biclogical monitoring program was divided into two study units: aquatic and.
tetrestrial. Studies were conducted as defailed in the Emvironmental 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.
Stadies have been conducted to determine the effects of contaminants on biota at on-site and off-
- site properties, The comtaminants of .concem for-off-site surface water and sediments. are
uranium, arsenic, lead, and mercury, Biouptake studies conducted on fish were based on human
consumption 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, inclnding Lakes 34, 35, and 36 at the Busch Memorial Conservation Area, and the
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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 conaection io
- the site, was used as a background sampling location.

Samples consisted primarily of game species such-as-largemouth bass, crappie, sunfish,
and catfish. Samples were prepared as fillets, and were analyzed for total uranium, arsenic,
lead, and mercury. Average uranivm and mefals 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 HPA guidance (Ref, 43) unless uncensored data were available. Subsequent to the
1994 metals analysis in fish tissues, it has been determined that elevated levels of arsenic, .

mercury, and lead in the Busch lakes are not attributable to former Weldon Spring Chemiecal - -

Plant operations. No further sampling will be conducted to determine metals concentrations in '
fish or surface waters at the Busch Conservation Arca (Ref. 50).

Uranium concentrations in edible portions of fish sampled from study locations in 1994
ranged from 0.0005 pCi/g (1.85 x 1™ By/g) to 0.05 pCi/g (0.002 Bq/g). The highest uranium
concentration was 0.1520 pCi/g (0.006 Bg/g) found in whole sunfish from Lake 35 at the Busch.
Memorial Conservation Area. Background levels ranged from undetectable to 0.0029 pCi/g (1.1
x 10* Bg/g). Total uraninm concentrations in fish sampled in 1994 were within historic ranges
and showed no increase in uranivm accumulation in fish tissues.

9.3.1.2 Benthic Invertcbrates and Zooplankton. Bentiic invertehrates 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 Monitorisg project (ASM) included surface water. and
sediment sampling as well as sampling of benthic inveriebrates amnd zooplankton, Sample
locations for the ASM project include Busch Lakes 33, 34, 35, and 36, Femme QOsage 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 sich as temperamre, pH, amd dissolved oxygen.
Sediment samples were analyzed for tofal uraniom, arsenic, barium, chromivm, cadmium, lead,

DOB/OR/1548-512, Rev. U - 172



Nuta: 1 pGijg = 0.037 pifg.
NS Mot Samplad _
i} Dnta rapartad ware balow the detsction lbmit.

WELDON SPRING SITE ENVIRONMEKTAL REFORT FOR CALENDAR YEAR 1334 061 526
TABLE 9-1 Average 1994 Uranium and Metal Concentrations in Fish
Taotal Ureniurn L Maroy ry
Location pCifg) Gfal (walat {xaig)
Laks 33 thackgroundl | Sunfish Whale 0.0020 .03 0.07 <082
Bawv Fllists {0.000088) 0.09 c.13 a.0e
Catfish Fillate = C.0002 203 .58 <002
_Crappis Whole 0.0028 0.10 0,84 -:UPZ
Lake 34 Sunfivh Cakes 0.0173 ;:1 0 [Q.091 {0.02)
Baes Filete 00007 <10 a8 |
Catfish Fillete Q.00TF3 =10 [0.27) iﬂ.‘.ﬂz‘l
Lake 35 Sunfieh Cakag 0.0583 0.09 0.13 c.0a-
Suanfieh Whale 0.1620 =002 ﬂ,ﬁ!' 04
Catfigh Filtete 0.0017 <0.02 0.28 0.04
Bara Allats 0.0005 0.03 012 o111
Crappie Cakes 0.0036 <002 . 0.26 Q.07 ﬂ
Crappis Whols 0.0288 {ﬂ..{;lz c.z8 0.06
Laka 38 Sunfish Filleta 0.018%F Q.02 =0.02 .O.DE '
Baxs Fillate 000286 <002 <0.02 018 -
Cutfish Fillats 0.00728 <602 <0.02 002 |
Crapgia Fillots 000486 <002 .04 .12 i |
Farmura Oeaga Slough | Sunfieh YWhola 0.0087 0.08 0.08 N3 '
Sunfish Cakes 0.00E7 <u.éz 0.25 MS . | .
Carp Filtata 00026 = 0.02 0.33 1] !
‘ .
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TABLE 9-2 Average 1994 Uranlum Coﬁcanu'atiuns. {pCi/g) in Benthic 1'nvertabratas

Banthio Fu'ﬁih.r Uranium Cencentration
Lake 28& (Background) Glﬁmmidi.
Other 71.8°
beke 33 (Rackground} Other 536
Leka 34 Corbicula L - G085 !
Other 3.52 1 |
| Loke 35 Chironormids ' 138 1 |
Other 9.28 1
Lake 38 Chironormide . . 4.77 1 i
Hexarmas 17.0 1 E
Farrime Caags Slough Oligochanstes 2.1 2
Little Farcme Osape Crask Other . 0575 1
Dardenna Gru.ak Phyeadae 5.47 1
Othar 12.21 2
Burgermsister Spring Crher 189,1" 2 L
SE Drainage Cther 7.632 3 !‘:
Background Spnnq 2

MNora 1: ! pCifg = Q.037 pClfg. :
Hota 2: "Other™ are samples not represantsd h!,.r at Iunt 75% of any one family.

Two data polit are being validetad.
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TABLE 8-3 Average 1994 Surface -Water Concenirations

Alkalinity
img/l)

‘Chiorephylla

Phuoaphiarus
{mgf} -

i Lake 32

Laka 24

Lake 35

Lake 35

Burgarnainter
Sprng

Dardenna
Craak

Famime
Ganaga Sloygh

Litte Famme
Geage Creak

Southeaet
Drainage

Background
Spring

Mote 1: 1 pCil = 0,037 BgA.

TES Total Suepended Sedimante
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TABLE 9-4 Average 1994 Sedimant Concentrations

Location Areonic | Barium | Cadmrium { Chromium | Lead ] Mercury| Selenium | Silver | Zire | Uranium _
iy i Hgg . Mg Aaig Hitg #ifg #gfg | #eig | pCitg”
Laks 25 580 143..53 0,52 25.87 18,51 G | .49 0.84 | 44.55 2.4
Luks 33 2.79 136.14 0.38 16,848 16,70 G0 0.80 0.67 § 40.78 .1 ]
Lako 34 5.28 182.03 1.58 1210 18,33 0.2 196 | 068 | 4383 | 962
Laks 35 6.14 | 222.00 1.44 | 2409 2483 | opE 118, | c.42 | 7097 | 20,85
Lake 36 ) 575 | 140.35 1.58 17.64 2226 | o.08 0,80 048 | 62.86 ] B35 .
Burgermeister 4,83 87.72 0. 66 18,33 1873 .05 042 .68 | 42.38) 2718
Spring
- - |
Dardenns 2.99 75.31 018 .25 8.18 | 004 0.4 065 | 21.81 222
Craak ’
Litle Fammae 490 ] 7660 0.79 8.70 9.40 | 008 | 0.80 t 1.40 | 22681 1.37
Oeapa Crask ’
Femma Cgage 12.25 259;?0 1.9¢ 23.22 1'?.9§ 0.10 5.EB 055 | B3. 74| 2.33
Slough .
Soythoast 2.7 13Z2.66 c.B4 1458 19,48 Q.07 .48 082 | 6203 12.03 .
Dirsdrsagye
Backgrouted 12.88 85.97 . 0.24 11.83 24.E8 .08 0.32 0.66 | 22.86 0,95
Spring : . .
M

Mote 1: 1 pCijlg = 0.027 Bg/g.

mercury, selenium, silver, and zinc. Benthic invertebrate biomass samples were analyzed for
total nraminm, Average uranium concentrations in benthic invertebrates are shown in Table 9-2.
Two data points (one from Lake 26 and one from Burgermeister Spring) are currently being
validated. These data were over 10 times higher than any previous data from the same
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 mqulred
under an agreement with the Missouri Department of Natural Resources. to conduct
preoperational and operational monitoring near the quarry water freatment plant discharge
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structure. To date, vegetation has not re-established itself a]mlg Ahis area of the river bank since
the floods of 1993 and 1994 extinguished growth of. mushng 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 County well field wounld be analyzed for Ra-226, Ra-228, and
isotopic thorium. Because of the floeded 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
» Uranium concentrations ranged from 0,0005 pCi/g (1.85 x 10° Bq/g) to 0.05 pCig

(0.002 Bq/g) in edible portions of fish sampled in 1994. These results temained -
within historical limits,
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10 ENVIRONMENTAL QUALITY ASSURANCE PROGRAM INFORMATION
10.1 Program Overview

Tﬁe environmental quality assurance program includes manapgement of the guality

* assurance/quality control programs, plans, and procedures goveming environmental monitoring. -

activities at the Weldon Spring Site Remedial Action Project (WSSRAP) and at the subcontracted

- off-site laboratories, This section discusses the environmental monitoring standards at the

WSSRAP and the goals for these programs, plans, and procedures.

The environmental quality mmm progran provides the WSSRAP with rcliable,

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 envirommental duality assurance program procedures,
personnel training, compliance audits, use-of quality control samples, complete documentation
of field activities and Iaboratory analyses; and feview of data documentation for precision,
acturacy, and completeness. :

10.1.1  Quality Assurance Program

The Project Managemery Contractor Quality Assurance Program (QAP) (Ref. 22)
gstablishes 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  Enpvironmental Quality Assurance Project Plan

Environmental compliance issues applicable to the WSSRAP are addressed in the
WSSRAP Environmental Quality Assurance Project Plan (EQAP{P) (Ref. 44) which outlines
the specific U.S. Environmental Protection Agency/Quality Assurance Management Staff
(FPA/QAMS) Quality Assurance requirements for characterization and rootine monitoring at the
WSSRAP. The EQAPJP does not supersede the QAP, but mather 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 comtplete and accurate framework
of information for assessing the amount and extent of hazardous constituents present at the site,
The BQAPJP is also supported by standard operating procedures (SOPs), the Environmental
Safety and Health Plan (Ref. 45}, the Environmental Monitoring Plan (EMP) (Ref. 42), and
sampling plans written for specific environmental tasks.,

10.1.3 Environmental Data Administration Plan

The- Environmental Data Administration Plan (EDAP) (Ref. 51) summarizes SOPs and
data quality requirements for collecting and analyzing environmental data. ‘The HDAP describes
administrative procedures for managing environmental 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 . Environmenta) Monitoring - and Quality Assurance..Standard Operating

Procedures

SOPs have been developed for routine activities at the WSSRAP. Eavironmental
monitoring SOPs are generally administered by the Environmental Safety and Health (ES&H)
Department, and Quality Assurance SCPs are administered by the Project Quality Departiment,
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 Conractor
Quality Assurance Program (QAP) (Ref. 22). All SOPs are reviewed at least annually and
revised as apprepriate. ' '

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 (nondetect) and instead
report an actual value. These 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 namber of samples
(e.g., 1:4) as required under the comective 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 generate andit reports to track deficiencies and corrective actions.
The WSSRAP is also audited routinely by external organizations including DOE Headquarters
and the DOE Oak Ridge Opemtions Office. The external audits assess compliance with
applicable regulations, DOE Orders, and site plans.and procedures. All audit reponts,
deficiencies, and corrective actions are tracked using the Site Wide Audit Tracking System
(SWATS). : :

10.1.7  Subcontracted Off-Site .Lahoratnﬂm Programs

Subcontracted off-site laboratories that performed analyses used in the preparation of this -
report use Confract Laberatory Program (CLP) methedologies when applicable. For certain
analyses (such as radiochemical and wet chemistry) the laboratories are using EPA 600 (drinking
water), EPA 900 (radiochemical analysis of drinking water), or methods that are reviewed and
approved by the Project Management Contractor {(PMC) prior to analysis of each sample. Each
of the subcontracied off-site laboratoriex has submitted a site-specific Quality Assurance Project
Plan (QAPJP) 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 protoeols or methodology are documented
in the controtled SOPs. All of the laboratories currently being used by the WSSRAP have lad
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 andits are performed
annually to inspect the laboratory facilities and operations, to ensure-that the laboratories are
performing analyses as specified in their contracts, 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) mse of the
appropriate 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 alf applmahle dommmnts and records pertineni to the
environmental monitoring programs.

16.2.1  Analytical and Field Measurement Methodologies
Analytical and field measurement methodologies used at the WSSRAP comply with

applicable standards required by the DOE, EPA, and the American Public Health Association.
Anglytical methodologies used by subeontracted Jaboratories for environmental monitoring fotlow

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 measwement methodologies typically follow the American. Puble,
Health Associarion Srandard Methodologies for the Examination of Water and Wastewater
(Ref. 47).

10.2.2  Quality Control Samples

Quality control samples for environmental monitoring-are collected in accordance with
WSSRAP SOPs that specify the frﬂmenmes of quality control sample collection, Quality control
samplesaretakenm&cmrdamawnhgmdehmsmtheEPACLP(Ref 29).

Descriptions of the QC samples colected at the WSSRAP are detailed 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 vahdmgn is
required under DOE Order 5400.1.
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TAELE 10-1 QC Sample Description

— ’
Type of Blank - Deowoription

1
Water Blank (W) Monitors the purity of distillsd water uesd for fisld blanke and
decontamination of aampling aquipmemt. Yatar blanka ars collacted !
diraztly from the distiled water rasarvoir in the WEERAP laboratory. |
i
|

Fiald Blank {FBI Moritors potantial contaminants, such ae duat or volatile compounds, that
may be introduced at tha aite of aamples collactlon, Fisld blanke are
eollactad in the field at tha same time of sample collectipn activities.

Equipment Blank {EE’I S Manitore the affectiveneee of decomamination procaduras ussd an ron-
dadicated sampling #quipment, Equipmant blanks includs rinsate and filver
blanice.

Trip Biank (T8) Monitors valatile organic compounde that may ba Intraducsd during )
transportatdon or handling at the leboratory. Trip blanke #hall be collected
- in e WESRAP laboratory with propurged distiled watar. 1

Field Replioats IFR) . Monitarm flald conditions that may affsct the reproducibility of samplas
' collected frormn a given location. Field replicates ara sollaated in the fisld st
the sample location.

.Biind Duplicats ] A duplrits that providee an unbinsed moaaurs of lshoratory predialon.
‘Biiref duplleates are aaditionel atiquét of the routing sample taken in.tha .
flald and givean an sitsrsd Idsntlfication code to concesl the samples )
tdentity from the laboratory.

Matrix Splke* {MMS] . Monitore the accuracy of laboratory reasurements for a given maodx type,
Tha resuits of thia analysie and the routine sample are used te compute
the parcant racowvary for asch paremener., '

Matrix Dupliosta™® {DWY Monltars the pracieon of labaratory measurements for inorganio

paramatars in & ghven matic typs. Tha raaults of the matrix duplcste and
the routing eampls ara ussd ta camputa the velative percent diffarance far -
afoh paramstar.

Matrix Spike Duplicate® M Moritors the praciston af [sbaratory mesaurements for organic sompoynds.
The matrix epike duplizats in spilked in the ssms mannar as the matrix .
eplka pampla, The resulie of the matrix epike 2nd mairix epike duplioats
are usad to daternine the raletive percent difference for crganio
jparametard.

Secondary Duplicats (501 A tuplicats that comparen the primary |sboratory with a secondary
tabaratory, providing an sdditicos chack on the performance of the
primary laboratary. The secordary duplicate s an edditional afiquet of the
routine sample that is sent to a8 secandary lebaratory.

- A {aboratory esmpla i mplit from largs volume samples.
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10.2.4  Preservation and Security of Documents and Records

Requirements for preservation and security of documents 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 Assurance Sample Results

The quality 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; lsboratory matrix duplicatés
“and blind replicate duplicates. The laboratory matrix duplicate analyses were performed at

subcontracted laboratories from aliquots.of original samples collected at the Weldon Spring site..

Replicate or blind duplicate analyses were performed using samples split by the WSSRAP into
separate containers and identified by separate identification nmmbers. Laboratory matrix
duplicates were used to assess the precision of anatyses 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 Tor every 20 samples. Blind duplicate

(replicate) samples were collected as specified in the EMP (Ref. 42). Typically, blind duplicate - -
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: Iabammrj: Program, Inorganic Scope of Work,

[Ref, 29]) was:
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RPD = (S-D)/{(5-+D)/2) x 100

where § = the normal sample
D the duplicate anatysis

It

The relative percent difference was calcolated only for samples whose analytical results
exceeded five times the detection limit,

Tabie 10-2 summarizes the data of calculated relative percent differences for groundwater’
(including springs) and surface water {including National Pollutant Discharge Elimination System
[NFDES]) 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 not evaluated.

The results in Table 10-2 demonstrate that all relative percent differences calculated were
within the 20% criterion as recomamended: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 collected by the WSSRAP to assess the conditions andfor
contaminants that may be present during sample collection and transportation. These conditions
and contaminants are monitored by collecting samples to ensure routine samples are not being
contaminated. Blank samples evaluate the:

s Bnvironmental conditions under which the samples (i.e., volatile analyses) were
shipped (trip hlanks).

» Ambient conditions i the field that may effect a-sample during collection {field/trip
blanks).

= Effectiveness of the decontamination procedure for sampling equipment used to collect
samples (equipment blanks). '
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TABLE 10:2 Summary of Calculated Rslative Percent Differences
o - : . .m
Grourdwater Dupllcatwela) Burface Water Duplicstes{b)
Parameter RPD%ic} Count No.je} RPD%{al Count Ho.le} .

Alkal ity 2.61 i7 .53 g

Chlatide 1.34 11 4.89 a8

Auorlds 1:]] L 7.51 21

Hitrate-N .84 B . 2.97 a2

Sulfate 1.82 16 4 B0 35

Lranium, Tota! 4.99 . 11 8.16 A€
ll Barium A.20 12 E15 15

Calehum 3.73 10 1.10 11

Strontivm 403 a =] 0

Murcury i) [+] 2.1 2

Antimeny id} a .50 4

EBaryllium ol 4] 3.30 2

Lithjum 441 4 8.49 a

Laad d} 0 0.27 2

Fine 413 a 4.80 4 i
i - —— - - -~ ————ctt

lal  Groundweter exmles Include spring samples

b Surface watsar eamplas includs NFODES saamplas
fal  RFD = Averags Relativa Peraent Differeras

idi  Averags BPFD could not be calculated for these parametare
(sl  RFD zample population for asch pargmstar

. Quaﬁtyofwﬂerusedﬂdacmﬁminﬂesanmﬁngequ@meﬁanﬂmasmsmeﬁnmim

conditiony {distilled water blanks),

Sections 10.3.2.1 through 10.3.2.4 discuss the sample biznk analyses and the summary
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 evaluated together

as a sef.
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10.3.2.1  Trip Blank Eviluation. Trip blanks are collected to assess the impact of
sample collection and shipment on grovadwater and surface water samples analyzed for volatile
organic compounds. Trip blanks are sent to the laboratory 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 siot
exceed the CLP criterion, Toluene 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 a suspect value,

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
colected to-‘assess the ambient air mmﬁt‘nﬂns-aﬂhﬂsaﬂmple-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 datz 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 determing 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 Tablé 10-4. This table presents the ratio of detects to fotal
number 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 evaluate the quality of the distilled water used to decontaminate sampling equipment and to
aasess whether contartminants are present in the water used for field and teip blanks. Water blank
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TAELE 10-3 Summary of Field Blank Parametsr Results

Numbar of Dutiuts.fhh.lrrhar uf Andwu Evalustion and $ummuwuf Dateots

Hitruamaﬁcﬂ 0 ot of E {0%:}

Chlcride : 0 out of 7 0% NfA
Nitrate-N O out of 8 {0%) NIA
Sulfate ' & out of 9 {0%) MNiA
Uranium, Total ?I(.‘; out of 21 (48%) . ) 1of 10 (10%} <2 x DL )

4 of 10 (40%) »2 x DL

1 of 10 (10%) <Bx DL

4 of 10 [40%) >B5 x DL

Argenio @ out of 7 {D%I MN7A,

Barum 5 out of 20 {25%) ' 2 of 5 [40%) <2 xDL,

Z2ofB{60%) »6xDL

Baryfium O ot of 5 (0% NA

Cadrdurn 2 out of 6 {33%) 1 of 2 {BO%) <2 xDL
1of 2{50% >2x0L

Chramium ) 1 out of 7 [14%]) 1 of 1 T00%} <2 » DL

Lead € out of 7 0%) MN/A

Lithlurn 1 out of & (17%) ) 1ef 11100%) <5 x DL

Mercury O aut of & (D56) MfA

Selsnium ' G out of 8 [0%) NiA,

Strontium @ out of 6 (0%] Nk

Thalliuri 0 outof & 0%) [  NA

oL Catection linlt; <2x = Lase then two timee; >3x = Greatsr than Tva times
NIA Not applicable
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TABLE 10-4 Summary of Equipmant Blank Paramaeter Results

|— Humber of Dﬂtﬂctcmmb-w of hrullwn Ewﬂuuth:-n ordd Summary n'F Dmcm .

Mitrcaromatios G out of 2 [ﬂ'%} . NiA
ChlaHde - O out of 3 (0%} NIA
Nitrata-h C qut of 3 [O%F NIA
Sulfats 0-cut of 3 (0%} MNiA

8 out of 15 {80%]

1of3{11%) <2xBL

Bof 3033%) =2 x DL

G of 3 (66%) =5 x DL

. G out of 7 1G%}

NI

7 out of 14 [G0%)

Aof 7(29%) <2 xDL

1of 7 (14%) =2 x DL

- 4of 7IET%I =5 x DL

S e e T T Ty~ R W s o :

Baryilium 0 out of 2 {0%) T NiA
Cadmium 0 out of 5 {0%) NIk

I Chromium 0 out of ¥ {0%:) N/A

i 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
Mearcury 0 out of 4 [0%,) [T
Satepium 0 out of 6 {0%| MNiA
Strarmtium 1 out of 3 (33%) tof 1 {100%) »6 x DL
Thalium O out of 2 (0%

[r] Detection imit; = 2x = Less than two times; »6x = Greatar than five tinmes
NiA Mot applicakle
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TABLE 10-5 Summary of Distifled Water Blank Parametar Results

Hitroaromatics

Mumber of Datecta/Mumber-of

' Analyeas

0 aut of 9 i0%}

Evaluation and Summary of Dﬂm

Chtaride

O aut of 8 10%}

HIA

Nitrata-N

0 out of 7 0%}

MiA

Sulfate

0 out of 10 (0%

MIA

Uranium, Total

1 outaf 3 {11%|

1 af 1-(100%) <2 x DL

Arsanic

1 out of 3 {11%l

1 of 1{100%) <2 x DL

Barium

-1 out of 3 {11%I

1of t (100%;) =& x DL

Baryllium

O out of 7 (D%}

NSA

Cadmium

1 out of 3 {13%)

1 af 1{100%) <2 x DL

Chromium

© 3 outof ¥ {22%)

2of 27100%) <2 xbL

Lead

7 out of 9 (229%)

2of 2 {100%) <2 xOL

Lithiarn

1 out of 8 {13%)

10f 1 (100%) <2x8L

Marcury

O ot of 8 10%)

MEfA,

Sealenium

1 it af B {135

1ef 1{100%! = DL

Strontium

2 gut of & {25%)

1 of 2{60%] =2 x DL

1ofd {50%) »5xDi.

2 out of 7 [28%)

1 of 2 {B0%} <2 x [,

DL = Deteotion limit; < 2x = Leas than two 'ﬁn‘iu«; =Ex = Grogter than five times

WA = Not applicabls

Taf2{50%) =2 x DL
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TABLE 10-6 WSSRAP Validation Summary fur Calendar Year 1994 {as of January

1996)

’ Ho. of Data Mo, of
Calandar Quartsr No, of Dute Pointe Selocted | Velideted Data
1994 Palote Collected for Valldation Fointe

Quartar 1

Cuartar 2

g Quarter 3

1994 Tntal

samples also serve as laboratory blanks. Procednre ES&H 4.1.4 states that water blank samples
shall be collected on a monthly basis, Generally, the water blanks were analyzed for
contaminants of concern and were collected at the same time as field blanks,

In 1994, 11 water blanks were collected. Table 10-5 presents the ratio of detects to the

total nember 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 collected and is not limided to environmental monitoring data. The data points
represent the number of parameters analyzed {.g., tuiuﬂne), not the munbar 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 vatidation. To date, 69.9% of 1994 data validation has been completed. Data points
presented in this table include water sample types only.

DORFOR/Z154E-512, Rev. D 1%
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TABLE 10-7 Annual Data Validation Qualifier Summary for Calendar Year 1994 (as of January 1995)

Mo. of Data Fainte

Anlons Matale Mizcallansous Nitroaromatice - Peat)PCB Radiochemical Sami-WOA VoA Total
i Accapted 136 484 131 153 55 286 o 22 1,286
| Rajsctad 25 ] 65 16 48 [u] &3 ] 1 224
! On Hold ) Q L+ & v} a) 0 L] &
I Mot Validetable L] 0 o .0 D" o ] L] Q
| Perding ' 52 128 26 78 74 159 98 33 sas 1
L Totel _2“1.2 67 172 " 23& ' 129 | 513 26 68 | 2,181 |
| N - .
_ ! Agoopted &4.7% 71.0% 78,2% B3.5% 42.8% 56.6% 0.0% 48.5% £3.5%
! Rejocted 11.8% 9.5% 8.7% 17.1% 0.0% 13.5% 0.0% C16% 10.4%
- | on Hok .0% 0.0% 5.0% 2.1% 0.0% 0.0% 0.0% 0.0% 0.3%
I Not Validatable 0.0% 0.0% 0.0% 0.0%: 0.0% 0.0% 0.0% c.0% 0.6%
: Pending 24 6% 18.6% 15;1% 27.3% 57.4% 31.0% 100.0% 50.0% 29.9%
: Tots 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 120.0% 100.0%. |
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Table 10-8 identifies the avai‘age_aowracy and precision for all sample types excluding
environmental and waste management samples for anion, metal, nitroaromatic, radiechemical,
and miscellaneous parameters, The accuracy values are based on the percent recoveries of the
Iaboratory 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. '

TASBLE 10-8 Laboratery Accuracy and Precision Summary for Calendar Year 1994 (as
of January 1, 1995) '

e — - - P ———rrry; 1

Laboratory Acouracy . . Paboratory Precision
Parameatar . Avera .
Average {% Rec,)™ nit {RPOe )
Bromide ' 96.7 9 1.7 8
Auoride 1% 25 1.1 17
Chlorid ' 8.8 24 1.0 28
Nitrate-N 946 50 1.5 42
Hitrita-N 37.0 5 1.6 ‘B

Alurminurn 102.1 13 27 13

I
Suifate o 356 e 1.5 28 -

I
Antimany 7.7 15 | a3 15
Areenio g8.% - ¥ 3.6 28
Barlum 8.1 87 1.9 31
Earylliurn . 5.8 18 2.1 1%
Cadrrlurn 101.8 25 3.0 21 |
Calalum . 102.7 13 2.3 11 i
Chrorduim 101.9 . 35 8.4 3 :
Cobalt 102.2 1" 2.4 11
Copper . 100.3 . 2z 2.2 18
lron 103.0 24 . 2.8 20
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TABLE 10-8 Laboratory Accuracy and Precision Summary for Calendar Year 1924 (as
of January 1, 1895) (Continued}

Laboratory Pracison
Farameatar Avarage -
(RO} o
35 9.8 | 28
20 1.0 . 20
Magrasium 1031 14 2.2 . 1
Manganase 013 az 2.7 28
M roury 08,8 a2 2.9 25
Molybdenum 104.1 10 i.6 10
Nickal i02.8 17 1.8 17 1
Fotesslum 102.0 13- 3.4 11
Salenium ar.7 ay 5.2 22
Sitver 25.4 27 2.6 15
Sodium 102.7 13 2.1 11
Strontivm 1081 1 3. 0.9 11
Thallium #6.3 16 2.1 13
Yanadium 102.8 11 1.6 . 11
Fine 1026 22 2.3 | 16
. —_—— L S — ik
MISCELLAHEOUS
Alkalinity 22,1 24 11.3 12
Bioahemical Oxygen Dermand 1038 & - a
Chenical Gxygen Damand 1031 20 1.3 :
Total Svepardaed Solida 3.8 20 17.0 E:!
Cyanida, Amenakla 0.8 2 5,2 g
Taotal Organic Carban 100.3 BA .1.5 11
Phanolics, Totela 1ca.t 4 2.0 i
Sulfide 33.9 2 —~ o
Phasphorus, Total EE.IE i8 1.7 15
Slliza, Dlamohwed 1081 a 2.2 8
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TABLE 10-8 Laboratory Accuracy and Precision Summar‘f for Calendar Year 1934 {as
of Januarv,r 1, 1995%) (Continued) .

Laboratory Acocuracy

m
Lahoratory Preciicn

Averaga l% Ean i

Avwry
mpm nit

1.3.6-Frinitrobanzane ey 2B E.8 9
1,3-Dinitrobanzene vz 17 = a
q .N:itrohanzana 85.1 2B B.B 9
2,4.6-THnltrotolusme 112.0 ’ 41 8.2 3 |
2. 4-Dinitrotoluena 7.6 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;ﬂa 101.3 i5 2.8 20
Th-2230 1M7.2 24 2.4 20-
Th-232 110.2 43 6.0 L 1)
Ra—izﬁ p28 z8 21.9 20 .
Ra-228 96.8 8 8.8 20
Gross Alpha i 1.5 41 E.7 17
Groen Beta ! 108.1 a1 4.4 12
Uranium-234 114.4 4 6.8 4
Uranlum-238 142.9 4 20.9 4

PESTICIDES/PCBS _

Aroclar-1016 B&.0 2 N ) |
Aroglor-1221 56.0 2 NG o ‘
Aroctor-1232 8.0 z NG _. 0 |
[ arostor.1242 56.0 z NE 0
Aroelor-1248 8,0 4 NC o |
Arodlor-1254 56.0 2 e o
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TABLE 10-8 Laboratory Accuracy and Precision Summary for Calendar Year 1994 (as
of January 1, 1995) (Continued}

Faramatar

Aractor-1280

- -The aeeuracy valuss arebased on the percent-recoverss (% Racl of the wseorciated laboratory control samples..

Tha preclgion valuss srs banad on the raletive percent difterenoss (APD] batwasn sssociatad duplicets shoratory controd iamplas
N Sampla population

NC Ho average saloulated sinos no samples colscted.

_ 10.5 Interlaboratory Comparisen Program Results

This section summarizes the interlaboratory compaﬂsnn program data received from the
subcontracted laboratories. Data presented in this section are from three programs: (1) the
DOE quality assessment program, (2) the BEPA intercomparison radiomclide control program
and (3) the EPA 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 ($OPs) and
quality assurance and quality control (QA/QC) programs are petforming., Intedaboratory
comparison program results presented in this section do not impact any of the analytical data
used to prepare this report, but are discussed here to 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 Cornparison Program

DOE Valus

Reported Yaiun

0.204

Uranium, 234 {sir} Barvingar 0.197 0.191 97 % X
Uranium, 234 (st} Barrngar D.t12 0.118 105 % A
Uramium, 238 (sir) Batringsr 0.203 Q.188 g2 % A
Uramum, 238 {alr Bardnger a.112 2.128 113 % A
Uranivm, yotal {airl Barringer 15.8 8.6 104 % A
Liraniom, totsl {atr) Barringer 2,450 2.200 a7 % A
Uranium, total {air) Barringer 8450 2800 102 % A
Uranium, 234 (ecil) Barrnger A e 101 % A
Urankurn, 234 (moll) Bam:nuur 32500 31100 96 % A
Uranium, 233 lecill Baminger - 27A 6.8 éﬁ % A
Uranium, 238 (avil) Bartingar 32.000 28.000 ]2 %% & .
Uraniurn, total {xal] Bactinger 213 2.58 112 % w

| Uranium,totat (aoil} Barringer 2,881 2.300 B8 % A
Uranium, tatal (soil} Batringor 2.890 2,500 53 % A ' |
Uranium, 234 {water) Ba.rringur 0.820 0.508 a8 % A
Uraniﬁn1,234 {water] Barfngar 1.110 1.500 99 % A
Liranturn, 238 {wntur:i Barfnger 0.6i8 0,456 a4 % A
le.nl.um.:zsa {wwater) Earringer 1.110 1.000 a0 % A
Liraritom, todal bwmtar) Barrnger © 00413 0.0396 968 % A
Uranium,tﬂtil twatar] Earringer 0089 0.08% 1 % A
Lranium, total (watar] Barringar 0.0EB 0.078 23 % A
Urapitirm, total (alr} Eeotak 8.4E0 T.280 T % L1y
Urandurn, 234 (sl Eaotsk 211 24.5 21 % A
Uranium, 238 {asil) Eaotek 7.1 26.4 26 % &,
Uranivm, total {soll Footak 2.690 1.780 86 % A
Uranium, totat {water) | Ecotek 0.089 0,085 98 % A
ranium, 234 {air) Ganaral 0.197 0.227 116 % A
Uranium, 234 {airl . Ganaral Q112 0.140 126 % A
Uranium, 238 {afr} General 0.214 105 % A g
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TABLE 10-9 Summary of the DOE Interiaboratory Comparison Program {Continued)

. POE Value Raparted Valua

Parsmetar iratry) Laboratory
Uraniurn, 238 {alr) Geaneral 112 o D130 Fo11E% A
Uraniurn, totat air) General 16.8 18,4 118 % A
Uraniurn, total (air) Ganngal 8.450 8110 26 % A
Uranium, 234 (agil) Ganeral : 271 2r.2 100 % A
Uranium, 234 teoil) Gonaral 32,800 24:800 78 % A
Lrranbum 238 (enil) Genaral b | 283 104 % A
Liranium, 238 {eoil) Gonaral - 33,000 27.800 B3 % A
Liranium, total {sail) Ganaral ‘213 2.38 111 % WI
Uranium, total {sof} Gensral 2.630 1.880 70 % A
Uranium, 234 {watar| Ganeral Q.B20 0.619 112 % W
Uranium, 284 {watstl | General 1110 120 | 111% w
Uranium, 258 {water) | Genaral 0.528 0561 108 % A
Wranium, 238 {wwatar) Ganaral 1.110 1.120 107 % A .
Uranlum, total {veatsr) General . ; 0.0413 C.0411 100 % A .
Uranlum,total {uratsr) Ganaral . 0.088 0.120 . . 138 % H
Utanlum, 234 {air) |IEA . 0197 0.188 101 % A
Uranium, 224 {air) IEA 0.112 0.108 9% % A
Uraniuym, 238 {alr] [EA 0,203 0.213 105 % A
Uranium, 228 {sir} IEA o112 0,107 9E % A
Uraniurm, 234 {soll IEA 27.1 30.2 111 % w
Uramium, 224 (soil] |EA 32,8600 25.800 . 7o %% A
Uranium, Z38 {zall) {EA 83.000 25,700 78 % A R |
Uranium, 234 (water} IEA G620 . 0.651& 100 % A
Uraniurn, 234 {watar! IEA 1.110 1.080 8T A
Uranium, 238 (water} IEA G.6z8 0.514 98 % A
Uraniurn, 236 twatert | IEA :  t.a1o 1,080 36 % A
Uranium, 224 (zir] Cuenterrg ' 0.187 0.244 124 % A
Urarium, 2358 (air) Cuanterra 0.203 0,267 127 % A
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_ - Reported Valus Farcent

_yaremater matrix} oborate W WL
Ltramrium, total (air) Quantarr 15.8 17.3 108 % A
Uranium, 234 (eail) Quanterra - . ag.3 130 % N
Uranhum, 238 {eoil) Quanterra 27t a5 142 % W
Draniurn, 234 [&ail) Quantarra az.e | 267 B2% A
Lraniurn, 238 [sall) Quantsrrs 330 28.1 BE% F A
thranlurm, total {eoil) Cuantarra 2.880 1,330 49 % A

| Uranium, 234 {water) Cuanterra 1,11 12 111% A

Uraniim,238 (watsrl  § Quanterra 1.11 1.23 111% A
Uranium, 234 lwater) | Quantsrre 0.520 o112 2% N
Uranium, 238 {watar] | Quantarra 0.628 0128 : 24 % - N

- LIranburs, total {water) Quantarra 0.628 _0.12,# ] 24 % M
Uranium, total {watsr) D_uai'rtarru ] D.089 . .ﬂ.Q‘}E 89% A
Lranium, 234 {alr Lockheed ' ﬁ.13? 0250 127 % A
Uranium, 254 {al¥i Loekhasd 0.112 0120 107 % A
Uranium, 238 {alr) Lockhaed 0,203 ' 0.220 108 % A f
Uranium, 258 {alr Lockhead . pauz 0110 . 98 % A
Urantum, total et Lockheed 9.480 7740 82 % A
Uranium, 234 {soil} | Lockhead : 27.1 29.0 107 % A
Uranlum, 234 {eoll} Lockheed 52.600 za._um. _  30% Y
Uranium, 238 {eail} Lockhasd 271 . 280 ) 103 % .A
Uramium, 238 {gail} “Lookhead 23000 22.500 65 %% W
Lranium.total {sail} Loekhesd 2.590 . 1.780 . 87 % A 1
Uranium, 234 {waberl Lockheed 0520 0820 . TN % A
Uranium 234 {watat) Lockhesd 1110 © 1120 101 % A
Uranium, 228 {watar) Lockhead 0.828 " 0540 102 % A
Urenium, 238 fwater) | Lockheed 1.110 ' 1.060 95 % A
Uranium,total {weater} | Lockhesd 00412 0.0470 114 % A
Uranium, total iwatar} | Lockhesd G.088 . 0085 96 % A
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TABLE 10-9 Summary of tha DOE Interlaborafurv Comparison Program (Continugd)
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- TABLE 10-92 Summary of the DOE Interlaboratory Comparison Program (Continued)

Paramotoer (mairix) Laborstary ) I _ i
Urenium, 234 tairl . | IT _ " 0.187 ozt6 | 116% A
Uranium, 235 {air) iT - £.209 0.204 100 % &
Livantum, totsl {air) I © BAB0 E.390 83 % A
Liranium, rotal (soil) T 2.13 - .878 Az % W
Lirarium, total (saill IT 2,630 ' 0.234 a5 % w
Uranium, total iwatard | IT | ooas 00417 | 101 % an
Urarium,total fwatacd | IT = 0.089 0.089 100 % &
Uranium, 234 fair) TMA/Ebariine 0.197 0,278 141 % w
Uranium, 234 {airl TMAEbarhine Q. 112 . 3100 2% % A
‘ktranium, 238 {alt) ._ ThMA/Ebartins . 0.203 ' 0..25'8 . 132 % A
Uranlum,238 lair} TMA/Eberline 0.112 - 0.100 85 % A
Uranium, total (air) TMA/Eceriine 16.8 210 132 % W ‘
Livanlum, total Lair) ThtA/Ebedine ' 8,450 ' 8860 84 % A
Uranium, 234 {aaif) TMAFhadina 27 . 24.0 89 % A
Uranium, 234 (ail) THMAEbsrine 32.800 25100 77 % A
Urandyrm, 238 (oadl) TWAEherlina ' 27 . 24.6 20 %h A
Uranlwm, 238 (anil} TMA Ebverline 33.000 23000 TO % A
Urenium, total (goil} TMAEbarine - 213 1.84 81 % A
Liranlum, tetal {eall) TMAEberine 2.680 2.500 . 93 % A
Uranium, 234 (watsr) | TMA/Ebsrine 0.620 0.570 110 % A 4
Urantum, 234 (watar) | TMA/Ebadine 1.110 1.010 91 % A
Uranium, 233 twater] | THMA/Epadine 0.628 0.B38 102 % A
Uranium, 238 {fwater) TMAERsding - . 1.110 'LCIIIOI‘J q0 % A
Uranium, totel (water] | TRAA/Ebadine 0.0412 | 0.0488 106 % A
Uraniurn, total {watar] TMAEL2Hine Q088 2.0 102 % A
Uranium, 234 {watar} TMAEbsina 1.110 1.010 21 % A
Uraniurn, 238 {weater) THAA Fhailina 0,628 ¢.Bag 102 % A
Uranium, 238 (weterl | TMA/Ebatline 1.110 - 1.000 - 80 % A
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TABLE 10-9 Summary of the DOE Interlaboratory Comparison Program {Continued}

DOE Value Reportad Vakia Parcent '
Labiaratory . : ) Racovary Evaluation'®

A

Farameter postrix)

Urariym, tatal {water)] THA/Ebarding

Urarium, total twatsr)

TMA/Ebeding

Unive for matrices: Air Bqffllter

- Sail Batkg
Water  Bg/

{al A Acoaptsble

W Accaptakls with warning
N Net acceptable
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Results of the BPA “intercomparison radionculide control program are presented m
Table 10-1{, 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 assnclated 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 Surnmary of EPA - EMSL lntercumpansun Hadiunuclida Contml
Program

Pararmater (rmgtrixh Reported Valus

Groas Alpha [ Quantarra  8/94
Grose Bata (s Quanterra 814 55.0 B3.0

t Groes Adphe [water] Quamerra 1/24 16.0 9.0
Gross Alpha (water) Quanterra 7/34 2.0 M0
Grose Bete (water} Quanterra 194 &2.0 - 42,0

I( Grose Sata {watar] Quantarra 714 10.0 12,33
Uraniurm, total (water} Quanterre  2/94 10.1 ' g.80
Uranium, totat bwater] Cuantarrs  §/94 B2.B 51.07
Uraniam, tatal fwater) Quantarrs  9/94 AB.G 3177
Radium-Z26 (water} Ouanterra 2494 183 26.57
Redium-226 (water) Quarterrs  B/94 16.0 1263
Radium-228 (watsr) Quantertn  9/94 woe | 2ss
Radiurn-228 (watar) Quanterra 2194 14.7 . 18.17
Radlurm-Z28 |water) Quanterra 5194 15.4 : 13.9%
Radiurm-228 (water) Cuantsrra 9794 10,2 . 11.80.
Groes Alpha (water} Bartlngar  1/94 16.0 12.8a

ﬂ Graes Alpha (water) Barringar  4/94 26.0 B9.0
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TABLE 10-10 Summary of EPA - EMSL Intercomparison Radionuclida Contral
Program {Continued) ' '

Faramatar (rmmtrx) Laboratory (Cata) Aaported Value Peraant
Reoovary

Groga Bata {watar) Barringar 1794 - 820 .54.? BB. % - i
Growe Bota {water) Barringer 4!3'4.- 117.¢ 1. B2 % - ;
Redium-Z28 (water] Barringer  2/24 19.9 19.27 97 % . :
ﬁadiuni*!ZE (water] Barringer 434 - 200 8.7 . 94 % .
Radiurm-Z26 {iwater) Barringer  G/%a ' 160 12,440 123 % -
Rediurn-226 [watar) Barringar 9/%4 10.0 - 8.57 27 % -
Radiurn-228 {water) gan’ingar 294 14.7 - 13.60 32 % . -

ﬂ Radium-228 (water) Baminger /84 201 208 - 103 % -
Hadiurn-222 lwatsr) Bamingsr S84 . 16.4 . 16.E7 . 101 % -
'Radium-228 {watsr] Barringar 9794 10.2 11.37 1M17% | -
I..Iraniu;n,mtnl twater Bardrgar 2194 10.1 4.10 | 80 % 1 -
Uranium,total fweatar) Barringor 41’94. 26.0 1&.0 76 % $
Uranium, total {water) . Barringer  8/34 - B2.E 48.20 ] 92 % -
Uraniurm, total bawatar] Bardnger 3194 a5.0 . 2B.27 B1 % +
Gross Alpha {ait) Boringsr /04 35.0 - 40,33 116 % -
Groee Bete (air) Barringer 3784 860 63.33 113 % -
Groes Adpha (water) IEA /o4 15.0 10.0 87 %
Gross Bata {water} tEA 1184 §2.0 §7.87 93 % o
Gross Alpha [watsr) tEA 7194 320" - 220 £9 %. -
Grogs Bata {water} [EA 7194 . 100 98.67 a7 % -
Radiurn-228 [water) IEA. Z/34 19.9 . 18.83 94 % -
Aadium-Z28 {wetsr) IEA. 2134 147 11.00 7B % -
Aadiur-226 lwatar) IEA - B34 5.0 14.0 a3 % -
Fadiym-228 (water) IEA 8/34 . 15.4 14.20 a2 % -
F{ndium.-z'z& (weatar) IEA %4 ’ 10,0 9.23 292 % -
Radium-228 (water} IEA 874 102 12.53 123 % .
Uranium, total {water) IEA 2/94 10.1 8.57 36 % .
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TABLE 10-10 Summary of EPA - EMSL intercomparison Radionuclide Cantrol
Program (Continued) '

Leboratory {Data} - o Reportad Value

Liranlum, total {water)

Uranlum, total (water) IEA 9!94. 36.0 31.80 81 % -
Sross Alpha {air} iEA arge 8.0 ar.o 108 % p
Groan Bata' (air IEA 5194 655.0 6B8.0 104 % -
Grags Alpha {water) Lookheed 1184 16.0 . 8.67 B89 -
Gross eta {water) Lockhaad 1/84 520 60.87 98% -
Uraniumn,total (water) Lackhmsd 2iaa i1 11.50 116% -

Radiur-226 {watef) Lockheod  2/34 19.9 18.97 92% -

Andium-228 {watar) Lockhesd 2/84 14.7 a.33- 57% -

Liranium, total {watsr Lackhned 8794 528 6237 3% -

Redium-226 (water) Lockhesd 694 15.0 14.10 o | -

Radium-228 (water) Lockheed 6194 15.4 14,83 - BE% -

Groas Alpha (air} ] Laaokhend ara4 360 47.87 138% -

Grosg Beta {eir} |k hawd /a4 B8.0 B7.48 102% -

Uraniurm, total iwater) Lockbaed a4 3E5.0 35.10 103% -

Radlun-224 {water) Lookhsed  9/94 10.0 . 10.83 106% - I

Radiune228 [watar) Lookhesd 8/54 102 9.17 Tan% -
Qrogs Alpha (watar) Lockhasd 10/94 57.0 B2.0 3% -
Grone Bote byeatsr) Leckhesd 10494 230 23.00 100%; -
Groes Alpha bwatar) ' 'i'MMEharIim a4 16.0 12.3 B2 % -
Gross Bata (water] ThiA Ebertine 'h".94 62.0 . . 60,3 Bl % -
Uraniuen, total {water} . TMA /Fherling 2794 10.1 7.6 T4 % -
Racliurn-2 28 lwatar} TMA/Ebarline 2794 183 19.4 97 % -
Radium-228 lwater} TMA/Eheling 2/94 14.7 13.56 az % -
Uranium, totel {water) THMAERading 8/94 52.8 59.0 112 % -
Radium-228 {water} TMAEberdine 5/94 16.0 1'5..5 110 % -
| Radiur-228 (water) TMA/Eberine 5/24 15.4 16,8 8% | -
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TABLE 1010 Summary of EPA - EMSL Intercomparison Radionuclide Control
Program (Continued)

i

Rapariad Vaiue Parcant
Racovery -

| muramw {D‘tﬂ] “

27.0 a0 % -

Gross Alpha (water) TMA/Ebadina 7/84 3c0

Groeg Bote {water) TMA/Eberdine 7/394 14.F 167 % - | - I
» EPA control limits are based an thres normalized stendard deviatione above and below the know valus.
t Above the EFA aontrod limit ’
) Below tha EPA aontral limit

Hoka: EMWSL = Ermvironmentsl Meaguremaonte and_sundardvl Laboratory
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11 SPECTAL STUDIES

This section highlights significant activities and efforts at the Weldon Spring Site -

Remedial Action Project that suppott and assist in the implementation of environmental
protection policies. In addition, short term environmental studies are described that support
regnlatory rtequirements not specificatly covered by U.S, Department of Energy (DOE)
Order 5400.1 or that were not planned in the Environmental Monitoring Plan (Ref. 42).-

11.1 Special Programs

The special programs described in this section were initiated to determine the
effectiveness of engineering practices put in place as & result of remedial activities-at the site.
In addition, research activities were developed to support overall environmental monitoring,

11.1.1  Dam Safety Operations Program

Federal regulations require that embankments higher than 7.6 m (25 ft) and those that -

could pose a significant downstream hazard be regulated by a dam safety operations program,

~ The Federal Epergy 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 stractures,

The WSSRAP has implemented the dam safety operations program that was developed
in 1951 and formalized in 1992. This program outlines the training 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 repulatory and surveiliance

requirements, including documentation are also defined by this program, The Dam Safery

COperations Emergency Preparedness Plan (Ref, 48) mthnesacﬁunstubatakenmth&sventnf :

possible or actual embanhnem failures.

DOEJOR/21648-512, Rev. © - - 2D
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In 1994, all embankments at the site were assessed in accordance with the reqm:emmts
of these documents. General maintenance consisting of mowing wesds and grass, ramoving
woody vegetation, and filling abandoned animat burtows was performed throughout the year.

During 1994, an approximately 52 m (170 ft) segment of the western 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 was.
performed.

A toe berm system was designed and constructed along the northern and northeastern

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 installed due to the resnits 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
support regulatory requirements not specifically covered by DOR 5400.1 or which were not
planned in the Emvironmental Monitoring Plan (Ref. 42).

11,2,1 Comparison of Filtered and Unfiltered Grmmdwmr Samples

During 1994, a study was conducted to evaluate the impact of filiering gronndwater
samples on water quality data. Historically, the WSSRAP has passed groundwater samples
through a 0.45 um 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 wifiltered 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 sadmlfmls thus increasing the measured levels
for these metals. To minimize the amount of suspended material in the samples, micropurging
and slow pumping rates were used to collect unfiliered samples from the monitoring wefls,

A study of filtered and unfiltered samples coliccted. at selected monitoring wells was
conducted to determine the comparability of historic filtered data with unfiltered data and to
evalnate the effectiveness of the microparge-slow pump rate technique in minimizing sediment
impacts on water chemistry. The relative percent difference between the filtered and unfiltered
sample was caleulated for each parameter at each monitoring well. If sample pair concentrations
were less than the EPA Contract Laboratory Program (CLP) Contract Required Detection Limit
(CRDL) or less than five times the detection Emit 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-I, 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&uiumareemepuonstothisnﬂe All upaninm RPDs are less

. than 10%.

The high RPDs for aluminum, iron, lead chromium, manganese, and zinc are expected
as these elements are commeon in soils and sediments; however, none of these parameters have
RPDs in excess of 530%. The results of this evaluation indicate that omiiting filtration should
not substantially change contaminamt concentrations when samples are collected with
micropurging and slow pumping techniques. Thus for most parameters, previous filtered data
should be comparable to unfiltered data. Thesems:ﬂtscambeﬁxmpolamdmbmledwcﬂs.
- because 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

Number of Pairs Messred

Numbar of Fairs Evaluated™f

1919 19 0 -
" Phoaphorus, total 9/9 s 3 {13 (0.6}
Potansium 3110 2 1 0 10.3
Silicam Dioxide 949 g o a -
Sedium 910 g 0 0 -
Alusinum 610 N 6 49.7
Antimony 0/19 0 0 0 -
Arsenic 316 3 0 K -
Barium 1316 1 2 0 11.0
Bacyllium 0/10 0 ) 0 -
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- TABLE 11-1 Ralativa Percent’ Dlﬂarennas {HPDs] for Filtered/Unflltered Sample Falrs

{Continued}
Humber of Pairs Bvahusted ™Y REDE® Maxinwm RFD g
Mumber of Pairs Measured i Absolute Value
> 20%
-
Calcivm 10/10 10 [ 1] -
Chromium 416 1 1 2 79
Cobalt 010 [ [t 0 - |
Coppee 210 ¢ 1 L 0.5 i
lron /10 1 3 1 6 456
Laad 5116 1 (i 4 47.3
Lithium 10/10 1 1w ¢ 0 -
Mngnesium 16/16° 16 o 0 -
Mangnness 10/10 7 1- 2 37.9
n Marcury i/16 ¢ 1 0 16.7
3 Molyhdeoum 1710 & 1 0 14.2
{ Micke| /10 1 0 0 -
Seleiom 2016 0 @ 0 - |
Sitver g o (7 0 .
Strontium © 10010 10 Y 0 -
o1 L+ 1] a -
110 o o 1 238
.50 1 2 2 45.9
{al Only pqiuamedingﬂmEPAmuﬂ.nqui;:-ddmﬁmlinﬂmﬁﬁmuﬂwdmim Limit were svalualsd,
(&) . .Unbees enclosed in parenthesss, uhuhmdmlmmmmhunfmhpmwhmmﬁluudcmmmmm

fltered consemmtions. Values in parenthesss Indicate number of paits where filkered concentrations were greater than unfihersd
copesntatlons., .
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- 11.2.2  Evaluation of Retrofit Well Data

In the fall of 1993, three open-hole wells that extended from the weathered zone inte the
unweathered zone were retrofitted as cased and screened wells to isolate specific parts of the
aquifer and to prevent comtaminant migration from shallow to deeper levels in the aguifer.
MW-2(20, a relatively shallow well, wag converted to & well (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
refrofitting.  Although scheduled for quarterly sampling, meonitoring at MW-2044 was hampered
by problems ariging from the retrofitting process, Following installation of the casing and well
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
coucentration in samples collected during 1.5 years prior to retrofitting was subiracted from the
average concentration in samples collected since retrofiiting. Propagation of errors was used
to calculate the error in the difference betwesn the two averages. Differences were considered
significant at the 5% confidence lavel, if the absolnte 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 reirofiting. 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 wellj and
MW-3024 (the deep well); however, MW-3025 {the shallow well) had lower calcinm, lithinm,
sodium, mercury, chloride, and sulfate and higher alkalinity and barium. than MW-3008. The
higher alkalinity value in MW-302% 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 low levels in all wells, average values ranged from 2.85 pCi/i
to 3.82 pCi/L.

The shnilarity of MW-3024 to MW-3008, which had high levels of nitrate and other
raffinate-sourced species (caleinm, magmesivm, sodinm, lithinm, strontium, sulfate), indicates

" . that seepage from these contaminated ponds 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 contammination from the open-hole well, because flow rates throngh this welt (as
inferred from water level recovery after pumping) are sufficiently high that naturat flushing
should have removed, or at least decreased, contaminant levels, Similarly, seepage from
shallow levels resulting from well-construction problems also appears unlikely.

Comparison of MW-3026 and MW-3027 with the pre&cessar welt, MW-3009, shows
few significant differences. Magnesinm is higher in MW-3027 and 2,4-DNT is higher in both

TR A

new wells. Alkalinity is higher in the shallow well, MW-3027, than in ¢ither MW-3009 or .

MW-3020, the deep well. The lack of significant differences between the new or retrofit wells
and MW-3009 resulis from the extreme variability of the water chemistry in this well. Prior to
retrofitting, the workdng 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,
magnesitm, potassium, sodium, strontium, z:'mc,'- chloride, nitrate, and sulfate are all

significantly higher in MW-3026, the deeper well. These clements are all elevated in Raffinate -

Pit 4, which is adjacent to the wells. Uranizm resnlts are mixed and difficult to compare
because of an apparent decreasing trend in MW-3026 and a high owtlier in the MW-3027 dataset.
- The highest uranium value recorded in MW-3026 is 11.0 pCi/l. '

In contrast to MW-3024, MW-3026 has a low flow rate, thus natural flushing of residual
contamination resulting from vertical contaminant transport to the deeper parts 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 constituents, and thus could not have been
. the source. Seepage from the base of Raffinate Pit 4 appears to be the most reascnable source,
but additional monitoring is required to resolve this issue.

11.2.3  Off-Site Migration of Uranium in Sborm Water
In an effort to determine-whether- site- activities have caused an increase in:the off-site

migration of uranivm in storm water at the three major NPDES outfalls (NP-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 s the basis for the correction -

faciors because 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 earlier
years. Precipitation required a correction factor becsuse 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 actal mnoff was measured. The base watershed arcas and the base runoff
coefficients were taken from the 1993 and 1994 data.

The runoff 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 ouifall for the particular year. The base coefficients were

determined by averaging the coefficients for 1993 and 1994 for each owtfall. 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 caleufations 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 uraninm ataach'mtfaﬂwasdmnninedby
multiplying the three correction factors together.

The corrected mass was then calculated by multiplying the originat calculated mass by
the correction factor for that outfall for that year.

- The annial precipitation.and- corrected 1oial annual mass-of uranium for the years 1987

- .through 1994 are plotted in Figure.11:1, Figure 11-2 and-Rigure.11-3. - The mass, precipitation,

and mass per inch of precipitation is 4lso show in Table 11-2,

Storm Water Qutfall NP-0002

Figure 11-1 is for Outfall NP-0002. This outfall is 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 wranivm migrating off site initially decreased, then increased with

- - the beginning of building dismantlement. Uranium migration decreased in 1994 when cofrective:
measures were taken and building dismantlement was finafly complete. The figure also indicates

thai the wranium mass is proportional to the precipitation. The mass migrating off site per inch

of precipitation was calcuated and ¢an 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 uranium concentration in storm water is
as dependent on velume of stormwater, length of precipitmtion event,” and time between
precipitation evenis as it is on activities that have taken place on site.

Storm Water Outfall NP-0003

Figure 11-2 indicates that uraninm migrating off site sharply decreased between 1987 and
1989 at Qutfall NP-0003. This was a result of the construction of the Ash Pond diversion
chanwel, which was started during November of 1938 and completed in April of 1989, The
diversion channel diverted much of Outfall NP-0003 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
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TABLE 11-2 Mass of Uranium Discharged from.NPDES Storm Water Outfalls

Yaar - Q| 1987 1888 .| 1989 1380 tae1 | 1832 1893 1994

Frar:sprtatmn ""P’T] linchas 1 BE B . 832 28.5 451 30.2 33.4 54.7 24.7

Outfall NP-000Z {kg) ' - 38
-
Massfinch of PPT tkgfnt .' 117.| 074 | 077 | o73 | o087 | 123 [ 121 [ 100 |

-
™
I
i
F]
ka
o
L
=)
[ 0]
F-Y
-
]
=]

3492 178 35 17.7 73 75 168 49

Qutfall NP-OC023 kgl - .
Mass.ﬂnah of PFT tkgfin} ' 19.11 E.12 1.23 0.38 1.88 {. 226 2. 58 '|+41

Qutfall NF-QGQE {kg) g bl 15 1.3 n 15 31 T2 I
[
Mossfh of 7 tgint___ | ooo | orr jom | oso ] ors | ous | oo | oaa ]

swmmer and other dry periods there may be little 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 little soil disturbance or other activity in the NP-Q003 watershed. The graph shows that
since the diversion channel was constrocted, the mass migrating off site has been proporticnal.
. to precipitation. The mass per inch of rain has also remained fairly steady (Table 11-2),

. "The mass during 1990 for NP-0003 was exceptionaily 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 occurred, it can be observed that the mass per inch of precipitation
increased slightly, bt still remained in theé range of the years previous, The mass per inch of
precipitation decreased slightly during 1994 because: precipitation was less than normal; Ash
Pond discharged very little; and because 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 DOER requires
matmcmtcrﬂomngﬁomammgedmhawummmmmmlﬁsmanﬁmpﬂﬂ
Iftheeuncmmnls higher than 600 pCifl, ﬂlewatermrﬂtmnﬁdandtreated
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In summary, precipitation has had the greatest effect on the mass of uraniym migrating
off site at NP-0003, and the Ash Pond diversion channel and the capping of areas of the pond
have helped reduce uranium nﬂgraﬁun

Storm Water Ontfall NP-(005

Qutfall NP-0005, the Southeast Drainage outfall, indicates that the annual mass of
uranium migrating off site has been proportional with precipitation (Figure 11-3). The

constriction of the site water treatinent plant beginning in 1992, with much earth disturbance
for construction of the effluent and equatization basins, appears to have had little, if any, effect

on the cutfall. A siltation basin was constructed that setiles sedimenis from the water flowing
off the treatment plant area, The storm water from the treatment plant site is generally less than

10 pCifl for uranium. The other major source for the ouifall 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

oranium in storm water from the individual sampling eventsis highly dependant on precipitation
rates, periods between precipitation, and the ratio of flow from the sedimentation bagia 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&dyandwen
decreased somewhat. :

In conclusion, it appears that although site activities can cause increages in off. site

" migration of uranium;, the major factors are total precipitation and precipitation rates. Mitigation -

measures have also been effective in reducing the migration of vranium off site and maintaining

the migration 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 chemicafly and radiologically contaminated water-

from four raffinate pits and a number of small impoundments, The current water treatment plant -

at the site is capable of mmavmg site contaminants with the exception of nitrates and other
anions.

DOE/ORIZ1648-512, Rov, O : 218




WELDON SPRING SITE ENVIRONMENTAL REPORT FOR CALENDAR YEAR 1934 . ' QE1G95

Unusually high precipitation in 1993 caused water levels in raffinate pit 3 1o increase to

a level threatening to overtop the berm and raising 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 not capable of treating water high in nitrates, therefore
other alternatives to reduce the water level in maffinate pit 3 had to identified.

Biodenitrification in the raffinate pits was identified as a potential alternative to reduce
the nitrate concentrations. The biological 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 to evaluate the feasibility of the process
and to support the full scale demgn and: application. These studies demonsimted that when
nutrients were provided to the water, the: microorganisms. that exist in the water consumed the
nitrates anch that the water could therefore be' successfully. Im::«l:ogmally denitrified.

Full scale operations were initiated in June to denitrify 8 ﬁﬁﬂﬂﬂﬂgallﬂns ufwaler from
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 collected and provided a baseline for
calculating the appropriate amount of calcium acetate and phosphate needed to denitrify the
water. The calcium acetate solution and phosphate solution were fed to the pits over a 24-hour
period to ensure adequate mutrient 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 each baich varied
from 3 to 15 days per batch depending on operating conditions. Nitrate levels were reduced
from 400 mg/1 to less than 20 mg/l, although typically less than 10 mg/l (Figure 11-4). The
discharge level for nitrates set by the State of Missouri is Iess than 20 mg/l.
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Uptake in Game Species at the Weldon Spring Site; Rev. 0. DOE/OR/21548-426,

* Prepared for the U.S. Depamnmﬁf]anargy,ﬂakmdgeﬂperanonsﬂfﬁm St. Charles,

MO. September 1994.§

MK-Ferguson Company and Jacobs Engmecnng Group.  Enmvironmental Data
Administration Plan, Rev. 3. DOE/OR/21548-119. Prepared for the U.S. Department
of Bnergy, Cak Ridge Operations Office. 5t. Charles, MO. August 1993.§

U.S. Environmental Protection Agency. RCRA Ground-Water Monitoring: Draft
Technical Guidance, EPA/530-R-93-001. Prepared by the Office of Seclid Waste,
Washington, D.C. November 1992.§
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53.

54.

55.

36.

MX-Ferguson Company and Jacobs Engincering Group. Plan to Address Radon
Emission Requirements ot the Weldon Spring Quarry. Rev. 0. DOE/OR/21548-501.

Prepared for the U, 8. Department of Energy, Oak Ridge Operations Office. St.
Charles, MO. November 1994.§ :

MK-Ferguson Company and Yacobs Enginecring Group. dnrual Site Environmental
Report for Calendar Year 1990, Rev. 1. DOR/OR/21548-193. Prepared for the U.5.

Department of Energy, Oak Ridge Opetations Office. St Charles, MO. Sepwmher
1991.§

- .8, qunentafﬁmispunmun Design of Roadside Drainage Channels. I-Iydrauhc

Design Series No. 4.  Prepared by the Federal Highway Administration.
Waghington, DC. Reprinted 1973.

Shleien, Bernard, ed. The Health. PRysics and Radiolegical Health Handbook, Revised
Edition. Scinta, Inc., Silver Spring, Maryland. 1992.§ '

ASME NQA-1, American Society 'ty‘ﬂdfechaniaﬁ Engineers, Nuclear Quality Assurance

DOE ORDERS

5000.3B, Occurrence Reporting and Processing of Informarion

3400.1, General Environmenial Protection Program

5400.3, Hazardous and Mixed Waste Program

5400.5, Radiation Protection

5480.1B, Emvironment, Safety and Health Program for Departmient of Energy Operations
5480.4, Environmental Protection, Safery, and Health Protection Standards

5482.1B, Safery Analysis and Review Sjﬁs.cem

5700.6C, Quality Assurance

5820.2A, Radioactive Waste Munagement
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REGULATIONS

10 CER 830.120, Quality Assurance

10 CFR 1022, Department of Energy, Camphm With Floodplain/Wetlands Environmental

' Review Requirements

36 CFR Part 80{.5, Protection of Historic and Cultural Properties

40 CFR Part 61, Narional Emission Standards for Hazardous Air Pollutants

40 CFR Part 141

40 CFR 264, |

40 CFR 761, Polychlorinated Biphenyls, Manufacturing, Processing, Distribution in Contmerce,
and Use in Prohibitions

- 40 CFR 761,125, Requirements for PCB Spill Cleanup

10 CSR 20-7.031,

10 CSR 25.7 -

PROCEDURES

BS&H 3.1.7, Noise Monitoring

ES&H 4.1.4, Quality Control Samples for Aqueous and Solid Matrices: Definitions,
Identification Codes, ond Collection Procedures

ES&H 4.2.1, Erosion Control Siirvey

ES&H 4.2.3, Embankment Survey

ES&H 4.9.3, Data Review Procedures for Surface Water, Grawsduwer and Soils

MGT-6a, Surveillances ond Wallahroughs

SQP-24a, Administration and Conducted of Self Assessment
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13 GLOSSARY, ACRONYMS, AND ABBREVIATIONS
13.1 Technical Terms

ABSORBED DOSE: The amount of energy absorbed in aay material from incident radiation..
Measured in rads, where 1 rad equals 100 ergs of energy 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 curie (Ci) (see also
BECQUEREL and CURIE). o -

ALARA: An acronym for "As Low as Reasonably Achievable.” This refers to the U.S.
Department 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 running
waler, capable of yielding usable quantities of groundwater to wells,

ALPHA PARTICLE: A positively charged particle emitted from the nucleus during the -
radioactive decay of centain 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 (Bg) = 1 disintegration/second =
2.703 X 10°*! curies. |

BETA PARTICLE: A charged particle emitted from the nucleus of an atom, with a 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 field collection through laboratory anafysis.

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 -substance -itt-or.on the svrfaces -of soils, structuses;-areas,

objects, or personnel.

COUNTING STATISTICS: Statistical amalysis 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 mdioactive decay. One curie (Ci) is equal to 37 billion
disintegrations per second (3.7 x 100 dps), which is equal to the decay rate of one gram. of
radium-226. ' - ' '

DAUGHTER: An element that resulis immediaiely from the disintegration of a radicactive
element.

DECAY PRODUCTS: Isotopes that are formed by the radioactive decay of some other isotope.
In the case of radivm-226, for example, there are 10 successive decay products, ending in the
stable iaotopﬁ lead-206,

DFRIWEID CONCENTRATION GUIDE: Concentrations of radionuclides in water and air that
could be continrously consumed or inhaled and not exceed an effective dose equivalent of 100
orem/year,

DISCHARGE: In groundwater hydrology, the rate of flow (usually from a well or spring) at

a given instant in terms of volume per unit of time.

DOSE: Total radiation delivered to 2 specific part of the body, or to the body as a whole; also
called dose equivalent.
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‘DOSE RATE: Dose or dose eqmvalmtperumt of time (e £., nmhrernpe.r}raar) asmshemg
delivered to the body. :

DOSIMETER: A device used in mﬂasuﬂng radiation dose, such as 2 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 irradiated uniformly. A term used
to express the amount of effective radiation when modifying factors have been considered, it is
the product of absotbed dose (rads) multiplied by a quality factor and any other mudlfying
factors. It is measured in rem (Roentgen Equwalent Man).

ERG: 1 ERG = 2.8 x 10" KWH

EXPOSURE PATHWAY: The route by which a contaminant or health hazard may enter and
move through the environment or an individual. :

EXPOSURE RADIATION: The amount of ionization 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 radicactive decay. Gamma rays are very peneirating and can
be attermated only by dense materials such as lead.

GROSS ALPHA: Measyrement of all alpha-emitting radionnclides 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 ufdlffermtlsotupesmfmmmﬂhnnths of a-
~ 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 but different mass mumbers.

LLD: Lower limit of detection,

- MDPA: Minimum detectable amount.

NATURAL URANIUM: A naturally occurring radioactive element 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 glements, both stable and

unstable,

- PERCHED LENSE: A small Iocalized water-saturated zone of subsurface. mabenalsurrmmded |

by unsaturated material.

- RAD: A unit of ahsorbed dose; acronym for madiation absorbed dose.

RADIATION: A very general term that covers many forms of particles and enerpy, 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
partticles, protons, nautrons). '

RADIONUCLIDE: An unstable nuclide that undergoes radioactive decay.

RAFFINATE: A waste prodact from a refining process, i.e., that portion of a treated liquid -

mixiure that is not dissolved and not removed by a selective solvent,

REM (Roentgen Equivalent Man): A quantity 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 kiter of air that will
result in the ultimate 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 shorter 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 Acronyms 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 pC¥ and xCi are included.

ACM ashestos-containing materials

AEC Atomic Energy Commission

AHERA Asbestos 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 Engineers

BA Baseline Assessment for the Chemical Plant Area of the Weldon Spring
Site
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:::

BOD Biochemical Oxygen Demand
Bq becquerel
CAA Clean Air Act ' :
CEDE Commiited effective dose equivalent
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
Ci curie
CLP Contract Laboratory Program
- CM&O Construction Management and Operations _ . . .
COD chemical oxygen demand
CONOPS Conduct of Operations
CWA Clean Water Act
CX categorical exclusion
DCG Derived Concentration Guideline
DL/2 detection . limit
DNT dinitrotoluene -
DOE U.S. Department of Energy
DOT U.S. Department of Transportation
DQO . data quality objectives
EA Envirommental Assessment
EDE effective dose equivalent '
EE/CA engineering evalnation/cost analysis
EIS -~ Environmental Impact Statement
EMP Environmental Moniioring Plan
EFPA Environmental Protection Agency
EPA, .8, Environmental Profection Agency
EFFIP Environmental Protection Program Implementation Plan
BQA Environmental Quality Assurance
EQAPjP Environmental Guality Assurance Project Plan
ES&H Environmental Safety and Health
FERC Federal Energy Reguilatory Commission
FFA Federal Facility Agreement
FHHS Francis Howell High School
FP Fire Protection

DOE/ORSZ1B48-B12Z, Rev. O
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Fs

HAP
HMWM
HP
HPO
HQ
HSL
HVAC

LIDR

. MACT
MCL
MDA

MDNR
MDOC
MHTC
MSA
misk
mSv
NAAQS
NCP

Feasibility Study for the Remedial Actmn at the Chemical Plant Area of
the Weldon Spring Site

hazardous air pollutants

Hazandous Materials Waste Management

Health Physics |

Missouri Department of Natural Resources Historical Preservation Officer

Headquarters

Hazardous Substance List .

heating, ventilating, and air mm:l;honmg

Industrial Hygiene

Industrial Safely -

Langd Digposal Restrictions

tower Limit of detection

Maximum Available Control Technology

maximuom contaminant level (Safe Drinking Water Act)

minimum detectable activity

_mininmm detectable concentration

Missouri Department of Natnral Resources

Missouri Department of Conservation

Missouri Highway Transportation Commission

material staging area

mean sea level

millisievert

national ambient air quality standards

National OQil and Hazardous Substances Pollution Contingency Flan
National Environmental Policy Act

National Emission Standards for Hazardous Air Pollutants
National Historic Presetvation Act

National Pollutant Discharge Elimination System -
National Priorities List

National Response Center

polychlorinated biphenyl

picocurie

. phase contrast microscopy
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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 o
QAMS Quality Assurance Management Staff
QAPjP Quality Assurance Project Plan
QWTP quarry water treatment plant
RCRA - Resource Conservation and Recovery Act
RI Remedial Investigation
RI/FS Remedial Investigation/Feasibility Study
ROD Record of Decision |
. SARA Superfund Amendments and Reauthorization Act -
SDWA Safe Drinking Water Act '
I Saturation Indexes
S1C Standard Fndustrial Classification
SOP Standard Operating Procedures:
SWATS Site Wide Andit Tracking System
SWTP site water treatment piant
TBP tributy phosphate -
TC ' toxicity characteristic
TDS total dissolved solids
TEM  tranamission electron microscopy
TLD thermoluminescent dosimeter
TAR trinitrobenzene
TND dinitrotoluens
TNT trinitrotoluene
tpy tons per year
TSA tamporary storage area
TSCA Toxic Substance Control Act

TSS total suspended solid
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| USEWS
USGS
\{o's
WITS
WILM
WPC
WSCP
WS0Q
WSRP
WSSRAP
WSUFMP

mg/l
uCi

uefl

U.S. Fish and Wildlife Service

11.8. Geological Survey '

volatile organic compounds

Waste Inventory Tracking System

Working Level Monitor '

Water Pollution Control

Weldon Spring Chemical Flant

Weldon Spring Quarry

Weldon Spring raffinate pits

Weldon Spring Site Remedial Action Project
Weldon Spring Uranivm Feed Materials Plant
liter

-milligram

milligrams per liter
micrograms per liter
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'APPENDIX A
Unpublished Docaments
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Departmeant of Energy
Qak Ridge Operatns
. Weldon Epring Sl .
Remadiat Action Projest Oltice
" 7268 Highway B4 Ssuth
S1. Charkes, Missouri 83304

. Hovember 21, 1983

Mr. M. D. Jawett, Chief .

Regulatory Brangch, Operations
Division
U. §. Depariment of the Army

Kansas City District, Corps’ uf Engmeers
700 Federal Building

Kansas City, _M:ssuurr 64106-2896
Dear Mr. Jewetts |

WELDDN SPRING SITE HEMEDIAL ACTION PROJECT (WSSRAP) SECTION 404
ATI:DNWIDE PEHMET NO. 26-

REFERENCE: March 11 1994 letter frmmM D Jewett torJ. F'nwers

Pursuant to the contingent appmual descritied in the referenced latter, |- am
sybmitting the signed Mitigation Agreement betwean the Missouri Departm&nt

_of Conservastion and the U, §.. ﬁapartment of Energy.

1t is. rmy understanding that the Missouri Department of Conservation {MDE}C}

and DOE have authority to prm:eed with the project described in the permit. .

" The MDOC zrd DOE pian to proceed with the praject in accurdance with
~ conditions dascnhed m the. sub]ect permit.

Additionaily, the WSSHAF‘ Site Environmental Report will be sent to you

_ annually to satisty monitoring requirements.

S| ?uu have amr questions, please cnntat.'t myself or Bruce Ballew.

Sincersly, L
tephen R. McC;acken
Project Manager

Weidon Spring' Site
Remedial Action Project .



e,
.

M. D. Jewett - -.2 -

e Enciosure:
- As stated
i cc wio enclosure:

Larry Cavin, COE
Chad Remley, Soil Conservation Service
Roy Grimes, MDOC .

" Martha Windsor/Geri- Kountzman, MDNR
Mary Picel, ANL '

-~ Jim Powers, MK-Ferguson:

.
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ADDRESS ___ wansas ey , ™

PHONE NUMBER (876) 42l - 500
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s

project inciuded in F\ttachrnent A.

AGREEMENT

AGRESMENT made and entered into, by and among the Missour

-
-
T
1-

' Department si Canservetion, hzraipaiter referred to as the "MDC" and ths

WITNZSSETH:
The DOT desires io mest its bbligations to-effzct no nﬁt joss.of watland arzas
as a result of its remedistion efforts being undertaken at the Waidon Spring_ Sitz.
F{amﬂmal Action Projsct {WSSHAP] in 8t. Charizs Caunw, Missouri.
NZ}C desires 1o craste seasonal herbacaﬁus w=ﬂands on the Busch

Cansnrvauon Arza in St..Charles County, Missouri ad1ac=nt Lr:: WESRAP.

—
b2

"l

arties dasirs 1o accor‘npilsh the creatmn of the WEI!E"ldS 2s s00n #5 .
~ossibis during ihz Fall/Wintar 1893 so esto.make construction eguipmsant
Evaila'bl= for post fiood activitizs in the Soring/Summer of 1234,

NDW THEREFORE, In cnnsideratim of the covenanis and promisas

© contained herein dus to be faithfully kept and perfﬂrmed b*,r tha pariizs herelo

and 22ch of them, it is agreed es follows:
1. Tha MDC will prepare a plan for the propossd wstlands crastion -
2. DOF representatives will hav-e an nppdr‘cunif‘f to review ihe plans -
and spéciﬁﬁatinns and tha.MD_{C will execute the watlaqu craafiﬁn in.
GCCDTGEHC“ with the plan sst forth in Atischment A.
.I 2. = MDC will b2 responsiole m.r all constructmn s17orts associzied

with ihe developmant of the pmpos&d wetlands area including but net limited




=

LY

-5 usa of Stai= of Missouri personnel and gquiprment,

4, The MDC will havethe right to maks any necassary changss 1o the

pecifications 10 ihe propossd wetland areas except that no such changes will

i

sact DOE's chligation of funds under this Agreement. -MDC should notify DOE

[1F]

of any changss to the wetland creation etiort which adverszly impact the
construction schedule or which may result in a change of tha scope of tha
project.

—

5. =ursuznt to a Cooperstive Agrasmant (Atischment Bj, ths DOE will

: taﬁder to the Statz of Missourt a check in the amount of $30,000. The MDC

agress that ihase funds shall bs used for the sols purposz of develooing
wetlands a5 specified in Attachmant A.

0. The MDC agress to mshage the ﬁetiands_in accordance with the
Wetlands Proizct Plan {m'l:'achment C.

IN WITNESS WHEREOT, the parties have eniered into this agrasment on
ihe last date writien below. |

P

Executad by the DOE the 2 day of e L1805

Fxecuizsd by the MDC the gth day of Februgry, 1894,
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[D:LANTERFEMIS00 EAX: PARS
The Secretary of Energy
Washington, DG 20585

June 33, 1094

SUBJECT: HATIORAL . ENVIRONMENTAL POLIC

MEMORANDUM. FOR SECRETARIAL OFFICERS AND HJAD F/FIELD ELENENTS -
. FROM: _HAZEL R. O’LEARY ;Z s
ACT ‘POLICY STATEMENT

Full compldiance with the Jetter aad spirit of the National
Environmental Folicy Act (MEPA}, our natiomal charter for
protection of the environment, 15 an essentlal prierity for the -

. Dapartment of Energy, consistent with our core values. We are
fully committed o pursuing excellence in all arsas of

environment, safety, and health, including NEPA activities. The
Department’s openness jnitiative underscores the need for public
aceess .to information and invelvement {n our actions. The NEPA

process is a valuable planning tool and an opportunity to improve
the quality of the Department’s decisions and build public trust.

An internal process improvement ieam and further anzlysis by the
offices of the Assistant Secretary for Envircnment, Safety and
Health and the General CounseY have shown that we must improve cur
NEPA pracess. We must approach MEPA as a team--ensuring quality
and improving efficlency and thereby making NEPA work better and

. cost less. - A;curding]y, with the #ttached Policy Statement, I am

directing a ndmber of ictions t¢ streamline the NEPA process, -

.. mipimize the cost and time for document preparation and review,
- emplhasizae. teamwork, and mzke the process more useful to decision

makers and the pubiisc. Importantly, the Poticy Statement requires
cantnuing evaluition of the outcomes of these reforms and ailows
for additional changes where necessary. -1 look forward ip full
participation within the Department, including our centractors, in
implementing these f{mportant new policies.

ATTACHHENRT .
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| SECRETARIAL POLICY STATEMENT
5 DN THE NATTOMAL ENVIRONMENTAL POLICY ACT

£23 The HEPA process 1s a valuable planning tool and provides an opportunity to

" izprove the Department of Energy decisions and build public trust. Raviaws of tha
= . Department’s REPA program have shown thal the Department must chan?e the way it

_ conducts its business to avold unnecessary delays and reap theé full bensfits of
2 . the NEPA process. The Department must conduct the process as a team effort to-
o make NEPA work batter and cost less. The:following new policies will streamline
the NEPA process, minimize the cost and time. for document preparation and review,
smphasize :teamiork, and wake -the.process mare useful to- decision makers -and. the .
public. - Excepi.where specifically indicated otherwise, these policias are
immediately effective. o :

I. Delagations of Authority -

A.  Te facilitate early integration of the NEPA process with project planning
- .amd decision making, reduce document reviow-times, and foster owpership
of NEPA documents, the Heads of Field Organiziti{ons listad in
Attachment 1 wil} receive fu11 authority for environmenta) assessments,
- o findings of no significant inpact, and associated fioodplain and wetland
i . -action documentation requirements reiating to their proposed actions.
Under certain conditions, Heads of Field Oroanizations may redelegate
: these authorfties to Heads of subsidiary Field Organizatfons. For
i : . actions npot within the purview of 2 Field Organization, the Secretarial
et L - OFficers 1isted in Attachment 1 will recefve ful} authority for the
: S preparation of suck documents relating to their actiens.

1. The Assistant Secretary for Enviromment, Safety and Health will grant
this delegation wpsn receipt of a valld request. Heads of Field
. Orpanizations should redelegate such authorities to Heads of
. . -subsidiary Field Drganizatjons upon receipt of a requesi. -Requestis
i : _ for delegation, should confirm that: (i} a MEPA Compliance Officer
-~ .-+ hay been .designated, {i{) internal scoping procedures and publie
- participation and guality assurance plans have been prepared, and
£1§1), in the case of Field Organizations, adequate Department of
Energy legal resgurces are available,

£. Secrétarial Officers and Heads of Field Drganizations should submit

requests for delegation as soon a3 practiceble; the Assistant '

. Secretary for Environment, Safety and Health will delegate
author{ties within two weeks of receiving a valid request. Fach

-~ ncretarial Officer and Head of 2 Field Organization Visted in
Attaciment 1 is required to submit 2 valid request mo tater than ..
December 15, 1994, so that the delegatien process can ba completed by
December 31, 1594, . . '

I

L
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'B. To reduce decument review times and foster ownership of NEPA documents,

€.

cecretarial Officers will approve implementation plans far enyironmental

jmpact statements for theiv respective proppsed actions, after soliciting

comments from the Office of Environment, Safety and Hexlth, in
consuitation with the Office of the Genaral Counsel. Preparers are - -
reminded that implementatton plans are intended to be brief {noymally
about 20 pages} and to simply estaplish a road map for the envirormental

review to follow.

Each Secretarial Officer and Head of a Field Organization will submit an
annual HEPA ptanning summary to the Assistant Secretary for Environment,
Safety and Health by Janugry.31 of each year and wil]l maks the summaries
avatiable to the public. -

i. The annual NEPA planning sumparies will describe briefly the status
of ongolng NEPA compliance activities and any environmaental -
assessments expected to be pequired 1n the next 12 menths or
environmental impact statements expected to be required in the next
24 months and, if available, thz schedule for completion of sach NEPR
revies identified (see Attachment 2}. - '

-2, Every thrae years starting with the first vear, Field Organizations

will include 4n the annual REPA planning symmary an evajuation of
whether a site-wide environmental impact statement would Tacilitate

future NEPA zompliance efforts.

3. Tre Office of Environment, Safety znd Health will ravisw the

summaries in consuliation with the 0ffice of General Counsel and
comment as appropriate.’

To waintain the quality of NEPA reviews, the Office of Enviroament,
Safety and Health wiil provide additional guidance and training to
secretarial DFfices and Field Organizations on matters such zs the

following:

1. Preparatiaﬁ of adegquate statements of work 1o effectively direct the
efforts of MEPA contractors; '

z, Improving public pariicipation in the HEPA grocess {to be prnv{ded'
With the assistance of the Public Affairs Office); and

3. Application of the Office of Environaent, Safety and Hea!fh's

voecoamendations for the Preparation of Environsental Assessmenis and
En?irnnmanta1 Impact Statements.™ '

The Assistant Secretary for Environment, Safety and Health is authorized
to dirsct a Secratarial Officer-er Head of & Field Er%unizition to .
prepare an environmenta) assessment or environmental impact statement. -

Where. multipte Field Organizations or Progran Offices would be involved
in 2 proposed action for which an environmental assessment is to be
prepared, all iavolved Offices should consult regarding the assigament of -

2
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responsibility for preparing and approving the gnvivenmental assessment,

The Assistant Secratary. for_ Environment, Safety and Health will resolve

NEPA issues where several Offices are unable to reach agrasment,

I1. Process Changes

A

The REPA process shouid be .a team effort. To establish team leadership
and ownership of the NEPA process and thereby improve 1ts management, the
cognizant Secretarial Officer or Head of a Field Organization wiil
dexignate a Department of Energy member of the team working oa any

- project requiring NEPA review as-the REPA-Document Manager, to manage the _'

document préparation process and keep {t or schedute. - Among the -
responsibiiities of the NEPA Document Manager are to:

1. Comstder inngvative measures to reduce NEPA process time;

2. Consider reguesting variances from Department of Energy NEPA
regulatiens (16 CFR Part 1021) as necessary to meef Liming-
.requirements or for other reasoms that are permitted under seciion

© 1021.343 of the regulations; énd '

3. Elevate internal disputes for prompt decision.

The Projeet Hanager or REPA Compliance Dfficar may serve this functica as
appropriazte; in any case, the NEPA Document Manager should work clesely
with these other individuals. ' -

To ‘expedite. approval of immovative procedures, where appropriate, -the-
Assistant Secretary for Envivonment, Safety and Health is delegated
authority to .grant variances from provisions of Department of Energy NEPA
reguiations, as provided in 10 CFR )021.343. .

. The NEPA Document Manager will conduct -an eariy internal scoping pracess

for the environmeptal assessment or environmental jmpact statement being

oprepared. . The scoping process should invdlve a tezm representing 21}

necessary deparimental eiements.. . For an envirenmesial impact statement,
this internal scoping process should precede the public scoping process
that -begins with publication of 2 notice of intent.

1. The internal scoping process wiit fnclude the adeption of a proposed
‘schadute for the preparatien of the HEPA document and a public
participation plan taiiored to the praject in quastion.

2. For each environmeniz] impact statement, the schedule estabiished.
during the interril scoping process will, absent extracrdinary
circumstances, previde for completion of a final environmental impact
statement within 15 months of the issuance of the Notiee of Intent.

3. Tha NEPA Document Manager will maintain a tracking system to monitor
compliance with the schedule. - The annual REPA planning summaries

3
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will identi{fy NEPA reviews that are behind schedule apd the reasons
for any detays.” - o

. To eiiminate multiple ¢ycles of fevisinﬁs; internal revisws of draft

environnental assesspents and envirommental tmpact statements will be

concurrent, rather thar seguential.

1. As & genera) matter, docaments will be revised only after atl
reviewing offices have submitted their comments and agreement has
. been reached as te what changes are necessary.

. . E. - Absent extraordinary circunstances, any subsequent raviews that may -

_occur will be }imited to addressing any wew material, confirming that
previous comments.have been adequately addressed, and obizining
management-leval cﬁqcurrnntel : -

.. To facil{tate oeeting the envirgmmenta) oblectives of the Eompfehensiva

Environmestal Response, Compensation, and Liabiifty Act (CERCLA) and _
raspend to concarns of ragulators, consijtent with the procedyres of most
other Federal agenciws; the Department of Energy hereafter will raly on

" the CERCLA process.for review oF actions to be taken under CERCLA and

:1iiﬁaddruss-HEFA valyes-and public iovolvement procedires as provided
aloW.. S ' .

1. NEPA reviews will be:undertaken for siting, construction, and
operation of treatment, storage, and disposal ‘facilities that, in

~ addition to supporting CERCLA actions, also serve waste management or
cther purposes. o

2. Department of Energy EERtLR-dﬂcuéantﬁ will incorporate NEPA walues,
such as analysis of cumulative, off-site, ecological, and S
sociogconomic mpacts, to the extaent practicable.

3, The Department of Energy will take steps to easure gpportunities for
~early public . invoivement in the CERCLA process. and will make CERCLA
-documents available to the public.as early as possible.

: -=4.3'Hutu¢thstanding'the-ahbwa, the-ﬂeparﬁmant of Energy may choose, after

consultasion with stakeholders and as a matter of policy, to
‘integrate the NEPA and GERCLA processes for specific propesed
actions. IR : ' R .

E. For proposed correttive actions under the Respurce Conservation and
Recavery Act at sites that are ii{sted on the ‘Bational Priovities List
under CERCLA, project managers should copsult with the Environmental
Managemenit NEPA Compliance Officer, who will involve the Offices of
Environment, -Safety and HealTh and General Counsel as necessary. to
make determinations about how to proceed under NEPA. "
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A1l future contracts for the preparation of env‘irumeﬁtﬂ azzsessments and
environrental lmpact statements will contain dncentives to encourage .
supertor porformance in document quality and timeYiness.

To {mprove the quality and timeliness of decuments, all contractors
preparing NEPA documents will be subject to performance apprajisals, .

1. Procursment solicitations will 4mclude an evaluation ¢riterion for
the bidder’s past performance of comparable assigament:. Measures
will include any existing evaluations of HEPA support performance..

2. At the conciusion of the preparation of each environmental zssessment
and environmental impact statement, the HEPA Document Manager will
evatuate the contractor’s performance for timeliness, quality, cest- -

. effectiveness, responsiveness, and application of the Office of
Environment, Safety znd Health’s "Recommendations for the Preparation
of Eavironmental Assessments and Environmental Impact Statements.®
The eyzluations will.be provided to the contractor with an _

Copportunity for rabuital and made available to Secretarial 0ff{cas -
and Field Organizations for consideration {n assigning future work to
a contractor. - :

3. Hanagement and Operating Contractors and Natiomal Laboratories-will
be subject to. the same REPA evaluaticon process as other contractors.

Consistent with the contract reform .effort that 15 underway Department- -
wide, % guality improvemeni team comprised-of Headquarters znd Figld _
project, procurgmant, NEPA, and legal personne] will be formed te develap
innovative contracting mechanisms and jncentives suited particularly to
MEPA dacument preparation contracts. The quality improvement team will
develop 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 also will recommend specific methods of evaluating a
. ptential contracier’s past performance. - Finally, the team should

consider proposing Department of Emérgy crganizations to participate in’
pilot projects to test contracting mechanisms and methods of eveluation

and to monitor performance of the resuiting comtracis throwgh appropriate

metrics. The team will report its Findings and recommendatfons mo later
than October 1, 1994.

Mditiona) Reforms for High Priority Projects

A.

Department of Energy personnel rather than contractors wiii be used, to
the waximum extent practicable, to prepare envircnimental assessments and
enyirenmental impact statements that have short preparation time
requirements or present unusually controveérsial or sensitive issues.
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- Where resource 14mitatons do not permit Dapartment of Energy persomnel
to carry oui the entire task, contractors might be used for Timited
analytical or drafting.assignments. ' '

B. When necessary or hetpful in meeting fmporiant departmental objectives,

_ the NEPA Document Manager may form a special team, comprised of relevent
S ' © Field Organization and secretarial Office personnel and representatives
e from the UFFicas of Environment, Safety and Hgalth and General Counsel,

: _ to carry out the NEPA procass from start to #intsh. This will ensure

o ' that al} relevant programmatic, pelicy, and legal considerations are

o £aken into account from the beginaing and that the only necessary review
function |s obtainjny.senior management appreval. ' _

o .-\1

-3

¢. The NEPA Ducumant-Haﬁagar s encouraged to concider whether 3 specific
pruject.affurs'oppnrtunities”for'innn?atiun in the NEPA process. -For.~

exanple:

i. Using a tu1]-F?ée-nuuber for submizsion of ccmaents in nrdér to
reduce the number of public sceping meetings. S

o ..+ 2. vproviding the NEPA document on-line as an optien for interested

i * parties to provide comments. : o

- D. The cognizant Secretarial Officer anid the Assistant Secretary for -
Environment, Safety and Health will consult to determine whether
delegation of approval authority for a sgecific environmental impadt
statement to the Secretarial Officer ar he Head of & Field Droanization
would be appropriate 1o expedite the review and approval process. R

Vit

—
-1
1

TR
L™

V. Enhanced Public Inyn1uengnt

i A. NEPA Document Mamagers wil) tzke appropriate action to encourage and :
-facilitate public participation throughout the HEPA process, taking into
sccount DFFice of Environment, Safely and Health guidance on improving
public participation. : - '

. - Whenever -pussible, ‘the Department of Eneryy will provide enhanced
. spperiunities for public iavolvement in the environmenta] assessment
_process, which ordinarily will include at a mintmum:

1. Early public notice of the Department of Energy’s intent lo prepare
an environmenta) assessment {concurrent with state/tribal o
notification}; and ' - o

3 2. Opportunity for fnterested parties, on request, to review
: environmental: asséssments {Concurrent with state/tribal review) prior
to Depariment of Energy approval. :
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Coptinuing Improvement

A. One year from now a quality improvement team will be formed to measure
‘the outcome of the NEPA initiatives put forth in this policy statement
and 1o consider what additional veforms are necessary; this team wil)
report its findings and recommendations within 90 days of its formation.

. 8. The Office of Environment, Safety and Mealth will sollcit comnents From

the NEPA Document Manager, the NEPA Compliance Officer, and team members
after completing each envirpnmental impact statement and environmental
issessnent on lessens learned -in the process. and will circulate 2 .
quarterly summary to 211 NEPA Compliance OfFfcers and NEPA Document
Managers.. The Officd of ‘Envirosment, Safety-and Health also wili-revise
its “Recommendaticns fer the Preparation of tnvironmenta) .
Assesswents and Environmental Impact Statements®, 2s appropriate, to
refiect the lessons learned and will improve Department-wide NEPA policy,
directives, guidance, and training accerdingly.

L. The Office of Envirosment, Safety and Health will provige NEPA training
- in-order to develop a more knowledgsable and experienced group of

Headquarters and Field personnel capable of carrying ocut NEPA compliance
activitias. : '

D. The Office of Environment, Safety-and Health wi11 consider establishing a
© MEPA certification program to formally recognize the expertise of
personnel whoe have achieved a specified combination of training and.
practical experience. :

E. The Office of Environment, Safety and Health and the Office of General
Counsal will monitor the progress of and advise the Secietary on the
‘Department’s NEPA compiiance program, Metrics will include the cost and
time required for MEPA document preparation, the influence of NEPA review

. on decisten making, the evaluations of contractor performance,
Envivonmenta] Protection Agency ratings of Department of Energy
environmental impact statements, public reactions, and 1itigation

- -experience. - Wi{thin {wo years, Secretarial 0ffices and Field '

“Organjzations, with assistance from the DFfices of Environment, Safaty
and Health and General Counsel, wilj reduge the median process time for - -
environmental impact statements {From notice. of intent to finxl
environmental impact stafement) to 35 months with ro decline in quality.
Meeting this oblective will, of course, require adjustments to the

“schedules for environmental impact statements mow in preparation.

F. In carrying out and improving their NEPA vompliance process, Heads of
Departmental Elements should make effective use of MEPA Compliance
Gfficers for advics, assistanmce, training, and coordination.

= x * P * .

Tl palicy sraiement m;nbﬁiha bl ranagement procedurer and, dr such, puesi -be foliowed by Deporiment of Energy
personnel. M is not ineended 10 crvare rigus or obligarions or why eatite of action om the par of ary ailier persor.
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ATTACHMENT 1 .
o | ' .. SECRETARIAL OFFICERS *

Assistnnt Secretaries:
Fo Defense Programs -
. Energy Efficiency and Renewable Entrgy
Environmental Kanagsment
_ fossi] Energy
t Field Hanagnmnnt {ﬁsso:iatt Beputy. Secratary)

Bire:tnrs*
Civilian Radicactive Waste Hnnigemant
Enargy Ressarch | _
—Luboratory Management - '
th?rniiftration and Hntinna] Security
Nuciear fnergy _

Adm1ntstratnrs.
Bonneville Power Admipmistration
S : “o ¢ Mestern Power Administration
[ - Alaska Power Administration
_ Southeastern Power Admipistration
- Southwestern iner Adminictration -

| . - HEADS OF FIELD nmmnms *

i ﬂperatiuns Dffice Managers:
- . -‘Albuguarque, Chicago, Idzho, Nevada, nak1and, Dak Ridge, Richland, and
Savannah River uperatiuns ﬂffices

Managers:
Gelden Field, Dhio Fleld, and Rocky Flats thcas

Directors: '

Morgantown Entrgy Tuchnulngr Center

-.- - Pittsburgh -Energy Technology Eenter

- - Barttesville-Project Office

Metairie Site Office
‘Naval Petroleum and 011 Shale Reserves. (in Eolnradu. Utah, and Hyum{ng]
Naval Petroleum Reserves in Californiz
Yuccs Mountain Prelect Qffice '

Prodect Manager of Strategic Petroleum Reserve Project Office

* For paposes of applying il polcy; Secreiasisl Officers are heads of ceparimantal slementa that report o e
. Cffice of the Satrelvy. Henda of Fiskd Organlzations ere heacty of feld deparimargal efements thet cepod 1o &
Secratarial Officer {of, in the cass of Barasvila Project Difica, Mealila She Offics, Neved Petroleum sngt O Shalp
_ Hassrvan, Nival Petrciaun Heserves, and the Stetegle Peirolaum Raserve Prject Cifios, 10 8 Deputy Assisianl
= Secretary] ThmmmmmmmdeMﬂmﬂmmmngamwmnm
spnmnrpmpund mm:nmmwﬂsmw :

8 .
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ATTACHHENT 2

ILLUSTRATION OF CONTENT OF ANKUAL NEPA PLANNING SUMMARY FOR
AN ENVIRONMENTAL TMPACT STATEMENT. OR ENVIRONMENTAL ASSESSMENT

ENVIROMMENTAL ENPAC) STATEMENTS:.

Descripfiun: o

. Schedule:

- The proposed -action Hﬂﬂ!d'1n:]ude-p1icamtnt-an&ﬁbpératjqn
.of .an -estimated 420 wind turbines, collection iines,

transmission 1ines, access roads, $urbines and transformar
pads, and various other assouiated fac1lities. These wind
gnergy projects are proposed. for development in Stayman
County {Central Washington). :

NGT: April 1984
Public Scoping Meetings: May 1994

. 1mplementation Plan: July 1934

Draft EIS: .DBecember 1994
Final EIS: June 1995

ROD:  July 1885

ENVIRONMENTAL ASSESSMENTS:

Bescription:

Schedule:

‘ To construct and operate a collection and freatment systeﬁ.
for contaminated wastewaters and groundwaters at the

Departaent of Energy-operated Mississippi River Plent.

The system would consist of collectien conduits, a flow - -
=q11ttgr box, an equalization hasin, sedimentation basins.’
siudge handling and storage facilities, and associated
chemical storage and feed equipment. .

Ho schedule yet set. In preliminary stages of.
¢onsideration. o

Note: Schedule information should be provided to the extent available.
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“From:

©

To:

Melissa Lutz

MORRISON KNUDSEN CORPORATION -+
MK-FERGUSCON QROUP

JLauna Danielson

Conversation With:

Pr. Robert Shogwe

- Incoming: ___

Francis Howell High School

of:

and: Tauna Danielson
of: MO

Subject:

Report of Telecon

Quigoing: _X WP#

" Date: 1/10/95 Time: 10 am
Phone: _A41=0050
Phone: 441=-8086 ext. 2703

Number of students and faculty at Francis Howell High School

Summary of Conversation:
Dr. Shoewe revported the following numbers for the h;.qh school:

Students: 2,175

Faculty/Staff: 150

Action of Follow.Up/Recommendations: _
Route info., to M. Lmtz for inclusion in the annual site

environmental report

ccl

ExG-5a.3 Rev.] 1092
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@ ez sgupsecomeonsmon Report of Telecon

Tor Melissa Lutz : ' "'Ipx:dmi:_zg: __ ‘Ougoing: ¥ WP#:
- “From:-Launa Danielson ' ~Date: 1/9/95 Time: 3:15 pm
Conversation With:
Gary Peel - Phone: 441-8471
of: Highway Maintenance Dept.. _
and! Launa Danielson ' ' Phone: A4T=-R088 %2703
of: PMC .
Subject: MW dept.

‘Summary of Conversation:

There are 10 full tj
‘maintenance shop adjacent to the Weldon Spring Bite.

- Action of Follow-Up/Recommendations:

Route info. to M. Lutz for inclusion in the annual gite environmental
report, o '

cel

ENG-fz.3 Rev.2 152
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‘United States Government Department of Energy

memorandum : o e e

DATE:

REPLY TO
ATTH OF:

SUBJECT:

‘Noyember 1, 1993 -

EW-94:

UPDATE ON WETLAND MITIGATION FOR THE WELDON SPRING SITE
REMEDIAL ACTION PROJECT (WSSRAP)

Jim Wagoner, Director, Off-Site Program Diuisian, EM-421

REFEREMNCE: Memo from Steve McCracken to Jim Wagoner, dated
October 1, 1223, subject Wetlands Mitigation for the
WESRAP

The referenced memorandum provides the background on this action.” This
memorandum is &n 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 Officer {Patty Phillips), has determined that no further NEPA
review is required for this action. Specifically, from a NEPA standpeint, 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 ig being prepared with significant input from the Missouri

- Bepartment of Maturat Resources {MDNR}, Missouri Departmeant of Conservation

(MDOC), and the U, S. Army Corps of Engineers (CQE]).

Two 404 permits will be required. One for the elimination, being prepared by
the WSSRAP, and one for the creation, being prepared by the MDOC. 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 agreement has been drafted by DGE-Gak Ridge Legal Counsel. This

agreement will be betwsen the DGE and the MDOC, We are currently working .
with the MDOC to review and finslize the language in the agresment.

O0ABS
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Jim Wagoner o -2- November 01, 1983 .

We are still aiming for an early November completion date..

{f 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-10C
Patty Phillips, SE-31
> Jim Powers, PMC
Mary Picel, ANL

I RECEIVED
NZY 011993

X FERGUSON, CO.
WP COMNTRACT 3589
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‘LTnﬁt?d States Government | Departm%rﬂ ﬁfaE%ergy
memorandum

DATE: [?ﬂ{ .H 1993-

EPLY .
REPLY 7O EM.22 (Clay:3-7905)

cussecr: Wellands Replacement es part of the Remediation of the Chemical Plant Area of the Weldon Spring
Site

1o Staphen H. McCracken, Project Manager
Weldon Spring Sha Office '

On September 30, 1993, a conferenca call was held to dizcuss tha need for additional NEPA review
and fioodplain/weilands documentation for the creation of wettands as part of the remedial action.of -
the Chemical Plant Area of the Weldon Spring Site. The individuals involved in the conference call
were as follows: Brure Ballaw of your office together with ‘support personngl from Argonna National
Laboratory; Jennlfer Clay of my office; and, Dennis Hosaflook and Carolyn Oshomne 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 Flant Area ol the Waldon Spring Site (November 1332}
and subsequent joint CERCLA/NEPA Record of Decision {ROD). This position was also supportad by
Patricia Philips, the NEPA Compliance Officer for the Oak Ridge Operatlons Office. Our mitigation

" commitment involved replacing wetlands that would be destroyed by the remediation and o do soin
consultation with the appropriate state agencies and the Caorps of Engineers. A final declsion on this
matter was deferred unth further consultation could take place with the Office of NEPA Oversight.

On October 8, 1993, Patricla Philips and | met with Carol Borgstrom, Director of the Office of NEFA

* Ovarsight, to further discuss the need for additional NEPA review to support the creation of the
replacement wetlands. Based on ow discussions, Ms. Borgstrom agreed that the proposed action Js
adequately evaluated in the Ri/FS$-EIS and no additional NEPA documentation is required.
Subsequent to that conversation, Jennifer Clay communloated with Dean Monrae, Office of the General-
Counsel, and Dennis Hasaflook on October 7, 1883, and confirmed that no additional Federal Register
notices of formal assessments are required to 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. Spacifically, the NEPA ROD which consists of the Decision Summary of the CERCLA ROD
must ba published in the Federal Reqister. 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 Headquartsrs and submitted 1o the
Assistant Sacretary for Environment, Safety and Health for review. Your consultation megtings held
with the Missour! Department of Conservatlon, the Coms of Englneers, snd other agencies should be
referred to in the MAP and records of this consuitation maintalned in the project fle.

1 you have any questions, please call me on (202) 586-0338 or Janrifer Ciay on (513) 648-3106.
Michag! Klelnrock

Directar _
Office of Environmental Oversight

014290
/02'?3_
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Randal S, Scott, EM-20
James Wagoner, EM-421
Patricia PHIllps, OR
Carolyn Osborne, EH-251
Dennis Hozafiook, EH-251
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WELDON SFRING SITE ENVVIRONMENTAL BEPGAT FOR CALENDAR YEAR 1994 . OBTESS

APPENDIX B
Assumptions and Scenarios for Dose Caleulations
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A. Dose from the chemical plant/raffinate pits to a mvaximally exposed individual.

1. Inhalation ;

a. Airbome Particulates: Statistical analysis of gross zlpha results indicated that five
monitoring stations around the Weldon Spring Chemical Plant were different than . -
background levels. One station is located at the WSSRAP administration building -
(AP-2005), and four are 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 thé closest to the Busch Memorial Conservation Area. The net
cohcentration af the Busch Memorial Conservation Area was 5.0B-16 uCi/ml or
5.0E-4 pCi/m’ and was assumed 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 dosc estimate,

CEDE(inhalation} = net aithorne particulate concentration x exposure
: time x breathing rate x dose conversion  factor
(DCF)

=  50B4 pCi/m’ x 1195 br x 0.96 m’/hr x
1.32E-1 mrem/pCi

= (1.008 mrem (0.00008 mSv)

. 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 reason to suspect at the 95% confidence level that the measured results
- from any of the monioring locations were greater than background, '

2. Esternal Gamma Pathway: No contribution to the estimated RDR for the hypothetical
individuat was caleulated for external gamma radiation. Based on the statistical analysis

of the data collected, there is no reason to suspect at the 95% confidence Jevel that the
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-measured results from any of the mortitnﬁng 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 individual would keep 12.5 fish from the lakes. Assuming that the
edible portion of fish has an average mass 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.
amy 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 maximailly exposed individual per
boating trip is 5.7 hours, and the hypothetical individeal 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 Lakf.z 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 I/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
uranium concentration of 67,5 pCi uranium/I, as detected in Lake 36, which has the
highest uranivm concentration (in water} of all lakes receiving nunoff from the site.

DOE/OR/21648-512, Rov. © ' 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 pli yranivm/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} =  angual fish consumption x uranium concentration x uranium:
DCFl + anmal water consumption X urmnium-
concentration x uranium DCFE' + annoal sediment
ingestion x uraniwm concentration x nranigm DCF!

= 2,500 g/year x (.009 pCi/g x 2.83B-4 mrem/pCi +
0.14 VVyear x 67.5 pCi/l x 2.8384 mrem/pCi +
0.024 g/year x 91.1 pCi/g x 2.83E-4 mrem/pCi

= - ~{L010 mrem {0.0001 mSv)

The. total estimated committed effective dose equivalent to the maximally exposed.
individual at the chemical plant/raffinate pits area is 0.018 mrem (0.00018 mSv).

- B. Dose from the Weldon Spring Quarry to a Maximalty Exposed Individual

The exposure scepario for the dose estimate from the Weldon Spring Quarry is based on a
hypothetical individual who hikes around the southeastern perimeter of the quarry 5 hours. per
year. '

1. Inhalation Pathway:

a. Aitbome Radioactive Particulates: Results of gross alpha measurements at the
quarty indicated five stations with results statistically greater than backgronnd
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
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exposed individual, and was assumed to be natural vranivm. A hreathing rate of
1.25 m?/hr was assumed.

CEDE (air particulates) = Net Aitborne Particulate Concentration x Exposure Time
x Breathing Rate x Dose Conversion Factor

= 1.57E-3 pCi/m® x § hr x 1,25 m’/hr x 0:132 mrem/pCi
= (3,003 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. Becaunse of the
significant release of thoron and radon during excavation activities at the quarry during
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 thoroh response graph (Refer to Figure 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 calcvlated 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-1:. Estimnated Thoron and Radon Concentrations at Station RD-1002

1et Ctr nd Qu 3rd Gtr ath Otr 1994 Average
Congantraticn Congentration Cohoantration Concentration Conosntration
tedif {pCim pCit {pCin {pCi}
Radon 1.2 - .5 0.6 0.4 7
Tharan 14.5 4.8 - 1 - 5.6

Thoron and radon concentrations are often 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/ORZ1548-612, Rov, O
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thoron. Exposures to 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 hours per year is assamed (Section 4.4.2), as well as a
daughter equilibrivm ratio of 10% (Ref. 53). - The committed effective dose
equivalent is calculated as follows: '

. CEDE {thoron) = net thoten:concentration x exposure time x daughter equilibrine -~
fatio x dnsa conversion factor x working month doss cnnversion factor

54p(31f1x5hrsxﬂ1leL’?HpCﬂlxﬂBBrem!WlMxlworkmg
mnnthfl‘?ﬂhrsxlﬁﬂﬁmrcmfmm

CEDE {thoron) = 0.705 mrem (0.00705 mSV)

CEDE (radon) = net radon -concentration X exposure time X daughter equilibrium
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/1 70 hrs x 1000 mrem/rem |

CEDE {radon) = 0.0147 mrem (0.000147 mS8v)
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 resukt-was used in
the dose estimate to the maximally exposed individual who hikes 5 hours/year aronnd
the quarry perimeter. An average background gamma radiation dose equivalent of
57.2 mrem was estimaied for the year.
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CEDE (external) = (gross TLD result - background TLD result) x exposure time
= (75 - 57.2) mrem/y X 5 hrg x 1 y/8,760 hrs
CEDE (external) = 0.0102 mrem (0.000102 mSv)

3. Ingestion pathway: Because the quarry is controlléd by a 2.4 m (8 ft) high fence,
fishing, swimming, and drinking water at. the quarry do not constitute realistic
Scenarios.

CEDE (total) = CEDE (inhalation} + CEDE (external)
= 0,721 mrem + 0.0102 mrem

= 0.731 mrem (0.00731 mSv)

~ The total estimated commiited effective dose equivalent to a maximally exposed
individual at the quarry is therefore 0.731 mrem (0.00731 mSv). '

- C DosefmmﬂleVichﬁtyPruper&estoaMaxhnaﬂyexposedlndi\ridual
1. Inhalation Pathway:
a. Airborne Raﬁiuacﬁve Particulates:

The Femme Osage Slough, located adjacent to the Weldon Spring Quarry, is the
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{010, which is the air particulate monitoring location c¢losest to the s]ﬂugh,_
indicated an annual average concentration higher than background levels. The
annual average net concentration at AP-101) was 8.6B-16 uCifml, or
8.6E-4 pCi/m°, and was assumed to be natural uranium. - As with the fishing
scenario for Busch Conservation Area (see part A of this Appendix), assame that -
the maximally exposed individual visited the slough for the purpase of fishing 25
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times per year, 2.5 hours per visit. Therefore, the individual fishes at the slongh
62.5 hours per year.

CEDE (inhalation, _ _
air pariiculates) =  net. airbome particulate concentration X exposure time x
: breathing rate x dose conversion factor (DCF!)

=  B.6E4 pCi/m® x 62.5 hr x 0.96 n/hr x 0.132 mrem/pCi
= 0.007 mrem (0.00007 mSv)

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 is-no reason to suspect at the
95% confidence level that external gamma radiation results at the stough are greater
than background levels.

3. Ingestion Pathway: The Femme Osage Stough contains uranium contaminated
sediments and was considered in estimating the committed effective dose equivalent
to a hypothetical individeal via the fish ingestion pathway. Due to the stagmant
conditions at the slough, ingestion of water Or sediments was deemed unrealistic.

Assume a 6.5 g/day fresh water fish consumplion rate (Ref. 23) from the slough.
Assume the average uramium concentration in fish collected from the slough of
0.005 pCi/g. :

CEDE (ingestion) = fish consumption rate x uranium concentration x dose
conversion factor (DCFY)

= 6.5 g/day x 365 dfyr x 0.005 pCi/g x 2.83E-4 mrem/pCi
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= {.0034 mrem (0.000034 mSv)

CEDE (total) CEDE (inhalation) + CEDE (ingestion)

= 0.007 mrem + 0.0034 mrem

{(L010 mrem (G.000H) 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 Estimate

Exposure Points - Exposure points are locations where members of the public are
potentially being exposed to above-background concentrations. of (1) airborne radioactive
-particulates, (2) -radon -gms: concentrations, -(3) external . gamma radiation, - or.-(4)-
radionuclides in food or water, All four pathways are addressed for the collective
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 arca. Three of the lakes on this prnpm'tjr
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.

Exposute points, by definition, must be located where there is potential for public
£xposure as a result of activities performed at the site or from materials stored at the site.

If there i3 no reason to suspect that environmental monitoring resulis are different from

the appropriate background monitoring results, them the area surrounding the

environmental monitoring station cannot be considered an exposure point; therefore, the

population near the station, as well as the pupﬂatmn beyond. the statmn, is not included

in the collective pupulatwﬂ dose -estimate.

The only area whare there 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,

DOEIOR/21648 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

93% confidence level that concentrations exceeded background. Although the 1994
average NESHAPs concentration at station AP-4011 (located near the Katy Trail) was
not distinguishable from background levels, - the-gross. alpha results at AP-1010.were

statistically significant and were used in the dose estimates. Therefore, a coilective

_ population dose was estimated for users of the Katy Trail. An estimated 72,000 people
use the trail each year (Ref. 30). '

The scenarnio for the Katy Trail is based on an exposere 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 5 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 runoff
from the site was at the Busch Memorial Conservation Area. The only potentiat
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 mnoff from the Weldon Spring site and are wutilized for fishing and
boating activities. The Missouri Department of Conservation recently conducted a 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 Arca averaged 2.5 hours per visit for the
approximately 160,000 visits to the area for that purpose (assuming a time-spent to fish-
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 each visit constitutes one individual, the total population would
be 5,985 persons. Each of these ingestion scenarios is farther addressed in calculations
one, two, and three.
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Although data from five radon track etch stations at the perimeter of the raffinate pits
were found to be statistically greater than background, it is not realistic to caleulate a
popelation dose based on the concentrations that were measured, At all off-site
- motnitoring stations in the vicinity of the chemical plant/raffinate pits there was no reason
0 smspect at the 95% confidence lovel that any of the stations were greater than
background. As a result, no radon dose was calculated for the population that_fmqueﬁts
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 minutes while walking along the portion of the.

trail near the quarry.

b. Assume a net airborne concentration of 8.65-4 pCi/m”,

CEDE (inhalation) = net airborne concentration x exposure time X-

breathing rate x dose conversion factor (DCFY). x
population '

= 8.6E-4 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,

DOE/OR{Z1548-512, Fev. 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 0.55 giperson/day.

b. Using the total uraninm 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 rate ¥ total uranium concentration in fish x exposure time x dose
conversion factor'”? x persons

=  0.55 g/day x 0.009 pCi/g x 365 day x 2.838-4 myem/pCi x 80,000 pdrsqns X
1 rem/1,000 rairem |

= 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 person of the 5,985 population makes one boating visit on an
anrual 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 (.05 Fhour (Ref. 23) the estimated population
dose is _ '

' 1 Uranium doss conversion factor (DCF) was the grsater of the two DCFs reported for eech ursnivm isotope
{U-234 and U-238) in Table 2.2 of Eckerman <t al. (Ref. 21)
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Population Dose Estimate (water ingestion)

= mgesnonratextﬂmluramummmmn‘amnmsurfacﬂ wamrxeatpnwreumex
dose conversation factor' x persons

= 0.05 I/br x 67.5 pCifl x 0.285 hr x 2.83E-4 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 speat swimming (0,285 hours/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)

= ingestion rate X total uranivm mmaﬂmﬁnnmsedhmtxexpcsumﬁmexm
conversion factor x persons

= 200 mg/day x 91.1 pCi/g x 0.285 hr/person x 2.83B-4 mrem/pCi x 5,985 persons
x1g/1.000mg x 1 day/24 hr x | rem/1,000 mrem :

= 0.0004 person-rem (4E-6 person-5v)
4, Fopulation 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 person 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 hours fishing,

c. Assume an aithorne concentration of 5,0B~4 pCi/m® (measured at AP-2002).

Population Dose Estimate (inhatation)

= net airborne concentration x exposure time for boating x breathing rate x-

dose conversion factor (DCF) x boating population + net airborne
concentration x exposure time for fishing x breathing rate x dose
conversion factor (DCFY) x fishing population.

=  5.0B-4pCifm? x 5.7 br x 0.96 m3/hr x 1.32E-1 mrem/pCi x 1 rem/1,000
mrem X 5985 person + 5.0B4 pCi/m? x 2.5 hour x 0.96 m¥/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 Dose Estimate (ingestion) + Population Dose
Estimate (inhalation)

= 0.043 person-rem + 0.028 person-rem
= 0.071 person-rem (0.00071 person-Sv)

Population Dose Bstimate (total) = Population Dose Estimate (Katy Trail) + Population
Dose Estimate (Busch) '

= 0.072 person-rem (0.00072 person-Sv)

The total estimated population dose for all potential exposare 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 wamium
concentration statistically above background was station AP-200t, The above
background uranium measurements resulted from building dismantlement and demolition
activities conducted during the year. The Clean Air Act Assessment Package - 1988
(CAP88-PC) computer moded was used to determine the annual aithorne uranium release
rate in curies resulting from these activities. Becavse the WSSRAP meteorological
station was not fully operational for the entire year, missing data was obtained from tlie
8. Louis/Lambert Field Internationsl 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 ft> (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 1,91B-10 ¢Ci/m®." A series of model runs was made & determine what release rate
(Cify) would result in a total uraninm concentration of 1.91E-10 xCi/m> at a distance of
200 m NNE of the source area. The model computed the following release rates for the
three paturally occurring uraninm isolopes:

U-238: 1.80E-04 Cify
17-235: 8.51B-06 Cify
U-234; 1.82E-04 Cify

E, Radon-220 and Radon-222 Release Estimates

To estimate the airhormne Rn-220 (theron) and Rn-222 (radon) reteases from the Weldon Spring
site during 1994, the ahove 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 wsed in place of Gaussian dispersion modeling, which is generally
inappropriate for estimates at close-in receptors.
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Quairy alpha-track monitors RD-1002, RD-1003, RD-1004, RD-1006, and RD-1009 measured
averape integrated 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 (Siation RD-1002); ESE, SE, SSE, S, and SSW (Stations RP-1003 and RD-1004); SW,
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

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 radon/thoron ratio of approximately 90%
Rn-220/1(}% Rn-222 for the year.. The following table- pmwdes an gverview nf the pammeters
and assumptions used in the madehng sthemne:

As explained in the previous section, meteumlogical data from the St. Louis/Lambert Fielid
Airport was used for the months of January through August, 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 release 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
sourCe.

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 Vm?® x 3.16B7 seconds/year x Directional Frequency

DOE/OA/21648-512, Rav. O B-16
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TABLE B-2 Parameters and Assumptions Usad in Box Mndeling'shhame

Diysctions Wind Box Rn-220 MNet Rn-222 Nat
(wind blowing Concentration Concantratdon - 3
{pCil pCiA} .

1 ME.EME,E ﬁl}-1 Qo2 3.8

2 | EsEsE Al-1003, 5.2
SSE,5,98W RD-1004 :

3 swwsww | RD-1008 48

4 WHW,NW, RD-1009 £.7
NNW N, NNE

R — —— ——— . "'~

Bn-220 Caleulations:

Box 1: .
Release Rate . = 119 m x 6 m x 3.9 m/s x 5.4 pC¥/1 x 102 Ci/pCi x 1,000 I'm®
x 3.16E7 seconds/y x 0,159
= 76 Cify
Box 2: _
Release Rate = 219 m x 6 m x 5.2 m/s x 0,06 pCi/l x 102 CifpCi x 1,000 ¥m?
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 1012 CifpCi x 1,000 Vm®

x 3.16E7 seconds/y x 0.145

= 0.9Cily

DOE/OR/21548-512, Rey, O B-1/



" WELDON BPRING SITE ENVIRONMENTAL, REPORT FOR CALENDAR YEAR 1994 D5 1595
Box 4:

Releass Rate = 274 mx 6 m x 5.7 m/s x 0.03 pC¥/i x 1022 Ci/pCi x 1,000 km? - -
x 3.16E7 seconds/y x 0.396 L

= 3.5Cify

Therefore, the total estimatedd thoron release rate from the quarry is the sum of the results of the
- four box models, or approximately 84 Cify.

Rn-222 Calculations:

Box 1:
Release Rate =  119m x 6 m x 3.9 m/s x 0.5 pCi/l x 10712 CifpCi x 1,000 Vm?
X 3.16E7 seconds/y x 0.159
= 7 Cify
Box 2: _
Release Rate = 219 m x 6 m x 5.2 m/s x 0.17 pCi/l x 10°12 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 .09 pCi/l x 1012 Ci/pCi x 1,000 ¥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 Ci/pCi x 1,000 Vm®
' x 3.16B7 seconds/y x 0.396
= 11 Cify

DOE/OR/Z 1648612, Rev. O B-1s
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Therefore, the total estimated Radon-222 release rate from the quarry is the sum of the results
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 rad/day (0.01 Gy/day). The
highest natural yranium concentration measured in these organisms was detected in a-sample _
* from Burgermeister Spring which contained 44.2.pCi/g. The following. paragraphs explain the _
methodology and assumptions used for calculation of the absorbed dose rate to the organism,

Assuming a natural isotopic activity ratio of 49.1% 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 pCifg, respectively. Average energy per disintegration (measired
in. MeV per disintegration) is 4.86 MeV/dis for U-234, 4.67 MeV/dis for U-235, 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/day = (.01 mad/erg/lg x 1.6021 B-6 erg/MeV x energy per dmmtegratmn
(MeV/dis) x concentration (pCifg) x 3196.8 dis/day/pCi

U-234:  # rad/day = 0.01 rad/erg/g x 1.6021 E-6 exg/MeV x 4.86 MeVidis x 21.7 pCifg x
3196.8 dis/day/pCi

= 5.4 E-3 rad/day (5.4 E-5 Gy/day)

U-235:  # rad/day = 0.01 rad/erg/g x 1.6021 B-6 erg/MeV x 4.67 MeV/dis x 1.0 pCJ!g X
© . 3196.% disg/day/pCi '

= 2.4 E-4 rad/day (2.4 E-6 Gy/day)

U-238: # radiday = (.01 mdferg/g x 1,602} BE-6 erg!MeV X 4.28 MeV/dis x 21.5 pCi/fg x
- 3196.8 dis/day/pCi

= 4,7 B-3 rad/day (4.7 E-5 Gy/day)

DOE/OR/21548.512, Asv, O . B-1%
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Thus, the total absorbed dose rate is the sum of the above results, or 0.01 rad/day {O.ﬂﬂﬁl._
Gylday). . . o
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