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Concentrations of the three select metals in soils within and near OU12 were typically less
than upper tolerance imits or maximum concentrations in background soils Berylllum
concentrations, which ranged from less than 0 15 to 2 0 mg/kg, 1n soils within and near
OU12 were less than half of the upper tolerance level of 4.7 mg/kg calculated from

background so1l samples

Chromium was detected 1n all but two samples within and near OU12 at concentrations less
than the upper tolerance limit of 20 mg/kg calculated for the background soil samples. The
two exceptions of 27 and 34 mg/kg were detected at locations 13489 and 14289, respectively
The only rehable hthium detection of 14 mg/kg at location 17989 was above the upper
tolerance hmit of 8 1 mg/kg calculated from background samples south of RFP, however
it was below the mimimum concentration of 16 mg/kg observed in background samples
collected north of the RFP

Gross alpha concentrations m soils within and near OU12 were less than the upper
tolerance limut of 38 pCi/g calculated for gross alpha concentrations detected in background
soills Gross beta concentrations in OU12 soils and 1n soils nearby were within the range of
background concentrations of 3 to 42 pCi/g. Three detections were above, but close to, the
upper tolerance limit of 37 pCi/g The highest plutonium-239/240 concentration detected
1n soils within and near OU12 was 15.86 pCi/g A background concentration for plutonium-
239 1s available but not applicable for a comparison because 1t 1s only for one isotope
Concentrations of uranium-233/234 and uranium-238 were typically greater than upper
tolerance limuts of 0 66 and 0 68 pCi/g calculated for each of these compounds, respectively,
from concentrations in background soils However, the concentrations of uranium-233/234
and uranium-238 1n soils within and near OU12 were within the range of concentrations

observed 1n background soils. The majonty of tritium concentrations for soils within and

40103-2\FSECTION 2 December 4, 1992
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near OU12 were less than the calculated upper tolerance limut of 410 pC1/g and were within
the range of tritium concentrations detected in background soils Exceptions were 1n soils
at 13689 and 14689 located in the northeast portion of OU12 and north of OU12,

respectively

Ground Water

As stated 1n the previous section, alluvial ground water data near OU12 were himited to two
momtoring wells, one east and one south of the OU12 boundary (Table 2.7 and 2.8) Metals
concentrations 1 ground water samples from these wells were generally greater than
calculated upper tolerance limits and maximum concentrations detected in alluvial ground
water samples from background locations (EG&G, 1990a) Exceptions include mercury
which was not detected in background samples above a detection limit of 0 0002 mg/1 and
was only detected during one samphing event 1n well 0187 at 0.00028 mg/l. Selenium and
strontium were also detected at low concentrations in well 0187 close to or below,
respectively, the detection limits of 005 and 10 mg/l, used for the background samples.
Zinc was detected 1n ground water from well 0187 at concentrations within the range of

observed background concentrations from the alluvial ground water samples

The radionuclides, gross alpha, gross beta, uranium-233/234, uramum-235/236, and
uranium-238 were detected in wells 0187 and 17989 at concentrations greater than the
calculated upper tolerance hmit or the maximum concentration detected in background
water samples The other select radionuchides analyzed in ground water from well 0187
were detected within or below concentration ranges observed 1n background alluvial ground

water samples
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The major 10ns bicarbonate, chloride, nitrate/mtrite, and sulfate were analyzed 1n both
ground water from wells 0187 and 17989 and 1n background well locations Concentrations
of these ions in well 17989 and in well 0187, with the exception of nitrate/mtrite, were
greater than the upper tolerance limit calculated from the background ground water
samples Nitrate/mtrite concentrations in well 0187 were below this limit and also were
within the range of concentrations detected in the background samples. Total dissolved
solids (TDS) concentrations in 17989 were greater than those observed in background
samples TDS concentrations 1mn 0187 were within the range of background TDS

concentrations

2.5 SITE CONCEPTUAL MODEL

On the basis of the known site physical conditions and the potential contamination sources
described 1n the preceding sections, a conceptual model of exposure pathways for OU12 has
been developed for use 1n the evaluation of the potential risks presented to human health

and the environment

The primary purpose of a conceptual model 1s to aid 1n 1dentifying exposure pathways by
which human and biotic receptors may be exposed to site contaminants. The EPA defines
an exposure pathway as " a unique mechanism by which a population may be exposed to
chemicals at or originating from the site ." (EPA, 1989b). As shown in Table 2.10, an
exposure pathway includes a contaminant source, a release mechanism, a transport medium
or migration pathway, an exposure route, and a receptor An exposure pathway is not
complete unless all of these elements are present. Each individual element is described in

more detail 1n the individual sections referenced below.

40103-2\FSECTION 2 December 4, 1992
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- Contaminant Source (Section 251) - For the OU12 conceptual model, the
contaminant sources are the media potentially impacted by historical releases of
chemicals from each IHSS. These are secondary source media and may include
so1l, sediment, vadose water, and ground water throughout OU12.

+  Release Mechanism (Section 25 2) - A release mechanism is a physical and/or
chemical process by which contaminants are released from the source The
conceptual model for OU12 1dentifies historical mechamisms which released
contaminants directly from historical sources at the time of the actual spills or
releases, and primary release mechanisms which release contaminants directly from
the current contamination (or secondary) sources Secondary mechanisms which
release contaminants from one transport media to another are also identified.
Primary release mechamisms for OU12 may include wind erosion, volatile
emussions, infiltration, dissolution, leaching, tracking, bioaccumulation/
bioconcentration, and storm water runoff. Secondary mechanisms may include
percolation, recharge, discharge, seepage, pumpage, 1rrigation volatilization, and
dry deposition

«  Transport Medium (Section 253) - A transport medium 1s the environmental
medmm 1nto which contaminants are released from the source, and from which
contaminants are 1n turn released via an exposure route. Potential transport media
for OU12 include flora, fauna, vadose water, ground water, surface water, and air

- Exposure Route (Section 254) - Exposure routes are avenues through which
contamunants are physiologically incorporated by a receptor Exposure routes for
receptors at OU12 include ingestion, direct dermal contact, and 1nhalation.

«  Receptor (Section 2 5 5) - Receptors are human or environmental populations that
are exposed to the contamination released from a site. Environmental receptors
include biota (both flora and fauna) that may be indigenous to the primarly
industrial OU12 area.

The conceptual model shown in Figure 2-39 provides a contaminant source characterization
and an overview of all the potential exposure pathways that may exist at OU12 The
pathways are shown pictonally in Figure 2-40 Some pathways have a higher potential for
occurrence than others; more likely exposure pathways are identified in Table 2-10 and
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discussed by evaluating the fate and mobility of the source contamnants in the various
transport media For the OU12 area, many IHSSs have been isolated from transport media
by concrete or asphalt pavement, which may effectively eliminate any exposure to
re-suspended dust or volatile organic compounds In areas where infiltration 1s possible,
sparingly soluble compounds, such as plutonum and trivalent chromum [Cr (III)], will
remain bound to soils, rather than being mobilized by infiltration and transported in ground
water Similarly, some ground water originating in the OU12 area may be intercepted by
the Building 881 Hillside French drain, which 1s currently under construction, or the
interceptor trenches at the Solar Ponds (OU4)

2.5.1 Contaminant Source

As shown 1n Figure 2-39, the primary sources of contamination at OU12 are considered to
be the potential or documented releases that occurred at an IHSS. For the purpose of the
conceptual site model for OU12, the 10 IHSSs are considered one historical source because
of their proximty and overlapping boundaries, the similar nature and small size of many of
the reported releases, and the surficial or shallow nature of the impacts. The potential
impacted media include air, surface water, sediment, ground water, and soil. Since the
historical release events, contaminants released to air and surface water have dissipated.
Soil and sediment are, therefore, considered the current, or secondary, contaminant sources
in the OU12 model The following sections describe the characteristics of the historical and

current contaminant sources.
2511 Histornical Source Characterization

The 10 IHSSs that compnse OU12 have been described 1n detail 1n Section 2.1. To

summarize the discussion presented in that section, the 10 IHSSs include:

40103-2\FSECTION 2 December 4, 1992
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Loading docks at Buildings 447 and 444 (IHSSs 116 1 and 116 2) where solvents
and uramum wastes were stored,

Fiberglass application areas in the vicimty of Building 664 (IHSSs 120.1 and 120 2),

A storage area related to the conversion of Building 881 from enriched uranium
components production to a non-radicactive metals fabrication facility
(IHSS 147 2),

General soils contamination in the 400 area, referred to as the Radioactive Site
South Area (IHSS 157 2),

A sulfuric acid spill adjacent to Building 443 (IHSS 187),

The area adjacent to two mitric acid storage tanks (IHSS 189), east of Building 444,
where mitric acid spills have been documented, and

Cooling water ponds located in the vicimity of Building 444 (IHSSs 136 1 and 136 2)
which contained cooling tower blowdown from Buildings 444 and 447

Each of these sites has been identified because of documented or suspected spills or leaks
of contaminants during storage or during normal operations In each documented case, the
spills or leaks were generally hmited 1n extent The documented or suspected releases
occurred over an approximate 40 year period, and may have potentially impacted souls,
sediments and ground water remaining within the OU12 area Most of the spills or leaks
are thought to have impacted sediments and surface and shallow soils The cooling water
ponds have impacted shallow subsurface soils Although surface water and air were also
potentially impacted by historical releases, they are not considered as current sources, but

instead as transport media and migration pathways
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25.12 Current Contaminant Source Characteristics

The historical releases described above have impacted soils and sediments within OU12
As shown 1n Figure 2-39, these media are considered the current contaminant sources The
physical and chemucal charactenistics of the contamination mn these media have been
discussed 1n detail in Section 24 The contaminants comprise five general types- radioactive
matenals, including depleted uranium and plutonium; chlorinated organic solvents used for
cleaning parts and components; metals, including lithium, beryllium, and chromium; acid
and/or neutralized acid byproducts; and chemicals such as polyester resin related to
fiberglassing operations The behavior of these contaminant types is described below No
analytical results are available specifically for the OU12 THSSs because no previous
sampling has been conducted Section 6.3 provides the media sampling and analysis
rationale for the OU12 Field Sampling Plan.

Radionuclides present in the OU12 area include both naturally occurring and man-made
1sotopes These elements may be of concern due to both thetr radioactivity and chemical
toxicity The uranmum isotopes occur naturally 1n souls and sediments, and exist 1n
economically recoverable quantities near the Rocky Flats Plant. Their moblity is variable

and 1s hased primarily on environmental oxidation-reduction and pH conditions.

The valence states of uramum, U(IV) and U(VI), are stable under naturally occurring
environmental conditions The U(IV) valence state 1s relatively insoluble under shghtly
acidic to basic pH, and 1s stable under reducing conditions. The U(VI) valence state
predominates under oxidizing conditions and is relatively soluble. Uranium released 1n its
elemental form or as U(IV) oxides will be associated with soils or sediments and transported
as particulates Oxdation of U(IV) over time may result in conversion to the soluble U(VI)

and subsequent mobuilization and transport in surface and ground water.
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Plutomum 1s a transuranic actimide element, and does not occur naturally in the
environment.  Sensitive analytical techmques allow measurement of background
concentrations of these elements which are the result of atmospheric testing of nuclear
weapons Plutonium forms insoluble hydroxide and oxide solids under neutral to basic pH
conditions, limiting 1ts mobility 1n the subsurface Simular to the transition metals, however,
plutomum may be transported in association with particulates in surface water or air, or

possibly as colloids 1n ground water

The chlorinated orgamc solvents are generally characterized by relatively high solubility and
volatility, and relatively low affimity for solids Therefore, these chlorinated solvents are
generally readily mobilized from shallow soil by volatihzation and infiltration. In cases
where soils contain significant levels of organic carbon, or are high 1n clay, chlorinated
compounds can be sorbed to these soils If dissolved in surface water or ground water, these
compounds are readily transported In surface water systems, these solvents are volatihzed
to the atmosphere where they are photo-oxidized Although the volatilization process 1s

relatively rapid, potential transport distances may still be significant 1n most streams.

Lithium 1s an alkali metal which occurs naturally in the environment Soil particles exhibit
a lesser affinity for lithium than for other common alkali or alkaline earth elements. Once
released 1n surface or ground water, lithium tends to remain 1n solution and be transported

in the dissolved phase

Beryllium 1s an alkaline earth element which occurs naturally 1n the environment. Beryllium
oxide and hydroxide compounds have very low solubilities and dissolved ions are strongly
adsorbed by mineral surfaces. In natural environments, beryllum will be transported as

particulate matter 1n wind or surface water runoff rather than in the dissolved phase.
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Chrommum (Cr) has two stable valence states in natural systems® Cr(III) and Cr(VI)
Behavior of this transition element 1s strongly influenced by valence state, which 1n turn 1s
a function of oxidation reduction and pH conditions. Under strongly oxidizing, moderate
to low pH conditions, Cr(VI) will predominate. Cr(VI) is highly soluble, and displays only
a weak affinity for solid surfaces As a result, Cr(VI) is preferentially transported 1n surface
and ground water Under moderately oxidizing to reducing conditions, relatively insoluble
Cr(III) will predominate Cr(III) displays a strong attraction for soil and sediment, and 1s
transported as suspended particulates 1n surface water and air. Under conditions common

in most souls, Cr(VI) 1s readily transformed to Cr(III).

Sulfuric and nitric acids will tend to be neutralized by carbonate and aluminosilicate
minerals present in soill and sediment. The resulting neutralized solutions will contain
dissolved sulfate and nitrate, respectively, as anionic species. Sulfate and nitrate are both
highly soluble, and are readily leached from soils and transported in surface and ground

water.

No information was found during preparation of this work plan to describe the behavior of
unsaturated polyester resins such as those used 1n fiberglassing operations. However, their
high molecular weight and resistance to water suggests that these compounds would be

relatively strongly adsorbed and bound to soil and sediment.

252  Release Mechanisms and Transport Media
The historical release mechamsms 1dentified 1n the OU12 site conceptual model include

spills and releases from stored drums, tanks, work areas, stored machinery, and ponds
These releases potentially impacted soils and sediment in the vicinity of each IHSS, with the

contaminants described 1n the preceding section. These impacted media are considered the
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current contaminant source, since the original sources of spills or releases at most IHSSs are
no longer present The primary release mechamsms from the current source matenals to
the transport media, and the potential secondary release mechamsms from the transport

media are discussed 1n the following sections

2.52.1 Primary Release Mechanisms
Based on the contaminant source characteristics and the fate and transport process discussed

above, primary release mechamsms for OU12 have been identified. These include: wind
erosion of contaminated soil into the air as fugitive dust; vapor emussions of volatile organic
compounds from soils and sediment, suspension and transport of contaminated soil and
sediment via surface water runoff, tracking of contaminated soil, leaching of contaminants
by infiltrating precipitation, and transport downward into ground water and bioaccumulation
of contaminants in flora and fauna However, over much of the OU12 area, surface soil
contamination has been 1solated by concrete or asphalt pavement In these paved areas, the

primary release mechamsms are severely constrained or mactive.

2522 Secondary Release Mechamsms
After the contaminants become entrained in the transport media, the potential exists for

interaction between the individual transport media. In the OU12 conceptual model, these
secondary release mechamisms include percolation of vadose water and recharge of ground
water; discharge and seepage of ground water; recharge of ground water by surface water;
pumpage of ground water, volatihzation from surface water, and deposition of dust from the

atr
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2.5.3 Exposure Routes and Receptors
As 1llustrated in Figures 2-39 and 2-40, contaminants released from OU12 can affect

potential receptors through inhalation of airborne particles or vapors, and through ingestion

of or dermal contact with contaminated source or transport media.

254 Exposure Pathway Summary
The primary goal of the OU12 RFI/RI 1s to gather data to define the nature and extent of

contamination which supports a Baseline Risk Assessment The Baseline Risk Assessment
evaluates the potential risks of OU12 contamination to human health and the environment
The OU12 site conceptual model developed in the preceding sections 1dentifies potential
completed exposure pathways resulting from OU12 releases. Data necessary to evaluate
each of these pathways will be collected during the OU12 RFI/RI as listed below

«  Soils/Sediment - Ingestion, Inhalation, or Direct Contact;

«  Wind-Blown Dust/Volatile Emissions - Inhalation,

+  Surface Runoff/Surface Water/Sediments;

- Infiltration/Percolation/Ground Water - Ingestion or Direct Contact; and

«  Bioaccumulation/Bioconcentration - Ingestion or Direct Contact.
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Charactenize the Nature and Extent of Contamination

The ntent of the field sampling program to be performed during the RFI/RI 1s to
determine the physical characteristics of all media and determine the nature and the
horizontal and vertical extent of existing contamination at all OU12 IHSSs. Achieving these

objectives will require the following:

«  Further delineate the areal extent and location of the IHSSs,
«  Define the nature and horizontal extent of surficial soi1l contamination,

. Define the nature and extent of contamination in the soil column beneath each
IHSS,

+  Determine if ground water beneath each IHSS has been affected by contamination
1n the overlying soils,

«  Assess the potential for contaminated soil to impact the ground water;
+  Determine the presence or absence of ground water contamination,

+ Assess the ground water migration potential beyond the IHSS and OU12
boundanes, and

«  Determine if sediment and surface water have been affected by IHSS activities

Sampling activities described 1n Section 6 3 of this work plan will address the objectives
listed above, with the exception of surface water Surface water analysis data will be
obtamned from EG&Gs sitewide surface water momtoring programs. These data will be
evaluated to characterize the nature and extent of contamination associated with IHSS

activities
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An analytical level for all of the objectives 1s required that yields data of sufficient quahity
for the basehine risk assessment, subsequent analysis, and determunation of remedial
alternatives Objectives will be met by adherence to the General Radiochemistry and
Routine Analytical Services Protocol (GRRASP) (EG&G, 1991d) for sample analysis and
RFP Environmental Management Department operating procedures (EMD SOP) (EG&G,
1991f) for sample collection

Other data needs required to characterize OU12 include:

Determunation of the location of subsurface utilities;

Further defimition of subsurface structures including footing drains, sumps, and
vaults;

Charactenzation of hydrogeologic conditions;
Charactenization of soils from the surface to the water table,
Characterization of surface water and sediments; and

Characterization of the ground water.

The objectives, type of data required, sampling/analysis activities, analytical levels, and data

uses are presented 1n Table 4.3

Determine Risks Associated with Contamination

To meet the objectives of the baseline risk assessment, specific data need to be obtained to
accomplish the four tasks of the nsk assessment (data collection/evaluation, exposure

assessment, toxicity assessment, and nsk characterization).
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These tasks will rely on data collected under a sampling plan that 1s sufficient to determine
the contamnants present and the concentrations at which they occur Analytical data for
different environmental media must be sufficient to characterize the lateral and vertical
extent of contamination and be representative of sampled areas. Background or control
data must also be collected at uncontaminated areas and its use agreed to by the agencies
to establish baseline conditions and determine the degree to which contamination may affect

receptors

This specifically requires an inventory of contaminants detected, associated concentrations,
and the lateral and vertical distribution of contaminants In addition, data pertaining to
physical characteristics of topography, soil, subsurface water bearing zones, and weather
patterns need to be collected both to determine potential migration pathways and to conduct
computer modeling studies. Characteristics and locations of possible human populations and

biological populations must also be determined.

Recent toxicity information on all identified contaminants must also be collected to evaluate

and determine potential nisks to the identified receptors.

Support Selection of Remedial Action Alternatives

Data requirements for the evaluation of remedial action alternatives include an
identification of the nature and extent of contamunation at sites of concern. In addition, the
volumes and areas of contaminated media must be determined. This work plan addresses
the sampling required to characterize contaminated media at OU12, to support the selection
of remedial alternatives in the CMS/FS, and to develop the CAD/ROD. These remedial
alternatives may include removal and treatment, in situ treatment, containment, and no

action
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5.3 TASK 3 - FIELD INVESTIGATION
The OU12 RFI/RI field investigation 1s designed to meet the objectives outlined in
Section 4 0 The following activities will be performed as part of the field investigation, as

described 1n detail 1in Section 6 0
The specific objectives of the RFI/RI field investigation for OU12 are-

Characterize the nature and extent of contamination at each IHSS;
Support baseline risk assessment including human health and the environment, and

Support corrective measures studies, feasibility studies, and treatabulity studies

The field investigation 1s designed to characterize current sources and potentially affected
. media at each IHSS Many of these sites are still active and may be active after the field
sampling programis concluded Additional contamination that may occur after field sampling

activities are completed cannot be determuned by this program.
The field investigation developed for each IHSS will consist of two major subtasks:

Subtask 1 - Radiation Surveys, Surficial Soil Sampling, and Chemical Screening;
and

Subtask 2 - Sediment Samphing, Vadose Zone Monttoring, Soil Boring, and Momtor
Well Installation

Additional field investigation components are included in the plan to characterize potential
mugration throughout the OU12 area. A summary of each subtask 1s presented in the

following sections These subtasks are discussed 1n greater detail in Section 6.0
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53.1 Subtask 1 - Screening and Surficial Soil Sampling
The mutial task will consist of surface and subsurface media screening and surficial soil

sampling to first determine if contamination exists, and then to provide preliminary definition
of the extent of contamination In addition, the locations of footing drains and building sumps
will be determined Screening techmques that provide real-time results will be used to
indicate general areas of radiological or chemical contamination Radiation survey techmques
will include high purity germamum (HPGe) radiation surveys supplemented with Sodium
Iodide Scintillation Detector (Nal probe) surveys, vertical depth profile sampling, asphalt
sampling, and surficial soil sampling Surficial so1l samples wall also be collected and analyzed
for nonradionuchdes, and for venfication of HPGe results. Screening methods employed
to indicate potential areas of chemical concern will include collection of soil gas, soil and/or
ground water screening samples for real time analysis of volatile organic compounds or other
parameters using a mobile laboratory and field instruments Other screemng methods will
be employed at specific IHSSs to determine the presence of mtrate, hexavalent chromium,
and sulfate in ground water In addition, temporary well points will also be installed to
characterize the local ground water system. The proposed screening techniques will provide
real time results, 1dentify general areas of primary concern, and allow subsequent field

sampling tasks to be efficiently focused

53.2 Subtask 2 - Sediment Sampling, Vadose Zone Monitoring, Soil Boring, and Monitor
Well Installation

This task will consist of sediment sampling, vadose zone monitoring, and a focused soil boring
and ground water monitoring well installation program at approprnate IHSSs to investigate
and quantify the extent of contamination at potentially anomalous areas identified from
screening results The locations of the sediment samples will be determined from the results
of Subtask 1 The locations of the borings will be based on the real time results of the
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volatile organic compound screemng for soil gas, soil and ground water, 1norganic parameter
screening, the HPGe survey for radionuclides 1n soil and asphalt, and the surficial soil sample
analysis results for metals The borings will be drilled to bedrock and soil samples collected
and analyzed for suspect compounds including volatile organic compounds and metals. Soil
sample analysis results will provide quantitative data in anomalous areas tentatively identified

1n the screening program and be used to define the extent of soil contamination.

Ground water monitoring wells will also be 1nstalled based on results of the soil borings and
the field screening subtask If screening and soil boring results indicate that ground water
1s potentially affected by IHSS releases, alluvial momtor wells will be 1nstalled near the
centers of the affected areas to evaluate the presence of potentially contaminated ground
water Ground water samples will be collected and analyzed to provide quantitative data
1n anomalous areas tentatively identified in the screening program and to define the extent

of potential contamunation associated with OU12 IHSSs.

Vadose zone monitoring will be conducted at appropriate IHSS depending on screening tasks.

Tensiometer nests will be installed to monitor vadose zone water.

General procedures and analytical parameters for sediment sampling, and soil boring and
momnutor well installation are described 1n Section 6.0 of this work plan. Refinement of these
procedures may be required once screening data have been collected. Any minor revisions
or proposed changes to the work plan will be presented 1n the RFI/RI report. Any major

revisions will be the subject of technical memoranda as stipulated in the IAG
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IAG FIDLER instruments provide relative comparisons of radioactivity at discrete survey
points whereas HPGe detectors provide individual radionuchde concentrations over the

entire area surveyed

EG&G currently has in-house capability to conduct HPGe field surveys using a tripod-
mounted detector The tripod-mounted detector has an approximate field of view of 14
meters, or approximately 45 feet (ft). Technical information on the HPGe detector is
provided in Appendix G An SOP 1s currently in development. Vehicle-mounted HPGe
instrumentation with a 60 meter, or approximately 195 ft, field of view is anticipated to be
available for field use 1n late fall 1992 As described in Appendix G, the vehicle-mounted
HPGe 1s six to eight times more sensitive than the tripod-mounted umit because 1t is
equipped with more crystals and therefore, 1s the preferred detector for site use. Identical
results of the same quality but at differing sensitivities are obtained from the tripod-mounted
and the vehicle-mounted systems This allows for direct correlation of the results from the
two systems The large gnid spacing proposed for some OU12 IHSSs will be reduced if
mterferences from buildings require a more focused field of view, or replaced with a tripod-
mounted detector, 1n the event that the vehicle-mounted HPGe either 1s not available or
not effective for the field investigation The SOP for vehicle-mounted HPGe field screening
is currently under development As a contingency, G-M shielded and FIDLER instruments
and pancake type alpha detectors will be used at each OU12 IHSS where HPGe 15 currently
proposed if the SOPs are not yet approved prior to OU12 field work, or if site conditions

introduce other difficulties

622 Surficial Soil, Asphalt, and Vertical Depth Profile Sampling

Surficial so1l sampling will be conducted both for radionuclide and nonradionuclide analysis
on established grids at each IHSS. Surficial grab samples, as described in GT 08, will be
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collected at paved gnd locations, and composite samples collected with the ng and scoop
described 1n SOP GT 08 at exposed soil locations Sampling equipment and procedures for
collecting surficial soil samples for radionuclide and nonradionuclide analysis are 1n
Section 6.42 Vertical depth profile soil samples will be collected at 0 to 2, 2 to 4, and 4
to 6-inch vertical depth locations using the sampling equipment and procedures described
in Section 643 Concrete or asphalt samples will be collected at survey points with
anomalous surface activity Equipment and procedures for collecting concrete and asphalt

samples are described in Section 6.4 4

Surficial soil samples will be collected using one methodology for both radionuclide and
nonradionuclide analysis but different methodologies depending on whether the location is
paved or has exposed soil For paved locations, grab samples will be collected using the
grab sampling methodology 1n SOP GT 08 The samples will be collected from the soil
substrate underlying base materials immediately beneath the pavement. At exposed soil
locations, samples will be collected with the jig and scoop described 1n SOP GT.08. One
composite sample will be collected, with subsamples located in the center and four corners

of a one meter square area

Vertical depth profile samples will be collected at a subset of the exposed soil HPGe survey
locations to determine the vertical extent of radionuclide contamination. Vertical depth
profile samples will be collected at 0 to 2, 2 to 4, and 4 to 6-inch vertical depths at locations
determuined after the survey results are evaluated. This information is only required in
exposed soil or gravel sites to determine the vertical distribution of gamma-emitting
radionuchides contributing to the HPGe survey readings. Vertical depth profile samples are
not proposed under concrete or asphalt because these dense surfacing materials attenuate

gamma rays and no correlation can be made between surface HPGe measurements and
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Based on results of the soil gas survey, soil and ground water screening samples will be
collected and analyzed for volatile organic compounds in the mobile laboratory A
minimum of four soil and two ground water screemng samples will be collected and
analyzed at IHSS 116 1 Additional screeming points may be added to further define

contanmnation

6312 Soil Borings and Monitor Wells
A mimmum of two ground water screening locations will be drilled using hollow stem auger

techmques. The borings will be advanced to the water table or 6 ft beneath the alluvial
bedrock contact whichever 1s encountered first. The anticipated depth of boreholes at this
site 1s 20 ft Using the sampling methodology described in Section 6.4 of this report, a
mummum of four discrete soil samples from each boring will be collected and analyzed for
RFP target compound list (TCL) volatile organic compounds and a mummum of four
composite so1l samples will be analyzed for target analyte list (TAL) metals, PCBs, and

radionuchides

One of the planned borings will be advanced to a depth of 3 ft below bedrock and
completed as a monitoring well. A tentative location for the monitoring well is shown on
Figure 6-2 The final location of the monitoring well will be determined after evaluation
of field screening data The remaiming boring will be abandoned as described in
Section 6 4.6 Depth to ground water 1s expected to be approximately 15 ft below grade, and
total depth of the boring will be approximately 28 ft. The top of the screen will be placed
approximately 8 ft above the water level and will extend through saturated alluvium. The
total depth of the well 1s anticipated to be approximately 28 ft. The well will be developed
and sampled and analyzed for TCL volatiles, TAL metals, PCBs, anions, and radionuchdes.
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samples will be held for 30 days, and surveyed with a laboratory HPGe detector to estimate
individual radionuchde concentration Two randomly selected duplicate surficial samples

will be sent to an offsite laboratory for radionuclide analysis to confirm HPGe results

Sediment samples will be collected at a mimmum of three locations in the ditch south of
the loading dock. Samples will be analyzed for volatiles (if saturated), radionuclides, metals,
and PCBs

A mmimum of four soil gas samples will be collected. So1l gas samples will be analyzed for
volatile organics in the mobile laboratory A mimmum of four soil screening and two
ground water screeming samples will be collected at the soil gas survey locations and

analyzed for volatile organics in the mobile laboratory.

6322 Soiu Borings and Monitor Wells
A mmimum of two soil borings will be auger-drilled to the water table or 6 ft into the

alluvial bedrock contact (whichever 1s encountered first) at anomalous areas to further
define the extent of potential contamination Using the sampling methodology described
n Section 6 4 of this report, a mmmmum of four discrete samples from each boring will be
analyzed for TCL volatiles, and a mimmum of four composite samples will be analyzed for

TAL metals and radionuchides

Well 19689, located approximately 100 ft downgradient of the South Loading Dock, may
provide contaminant and water level information for this IHSS. However, a minimum of
one well will be installed at IHSS 116 2 at one of the borehole locations. A tentative
location for the momitoring well is shown in Figure 6-3 The final location will be
determined 1n the field and based on the results of the field screening The borehole will
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be advanced to 3 ft below the bedrock contact, or a total boring depth of approximately
25 ft. Depth to ground water 1s estimated to be approximately 12 ft at IHSS 116 2. Screen
placement will be approximately 8 ft above the water table and extend through the full
alluvial thickness Total depth of the well 1s anticipated to be 22 ft This well will be
developed following completion, and the ground water will be sampled and analyzed for
TCL volatiles, TAL metals, anions, and radionuclides Installation of additional ground
water momtoring wells will be dependent on results of radiation surveys, field screening,

surficial soil, sediment, soil boring, and monitor well results.

6.3.3 Cooling Tower Pond West of Building 444 (IHSS 136.1)
The West Cooling Tower Pond (IHSS 136 3 in the IAG) was renumbered as IHSS 136 1 in

the HRR (EG&G, 1992c) The West Pond was historically used to impound cooling tower
blowdown which may have contained hexavalent chromium 1n the form of chromate The
HRR also indicated that ithum and small amounts of depleted uranium may have been
buried at the ponds. This pond 1s clearly observed in aerial photographs from 1969 1n
Figure 2-8

The field sampling program for IHSS 136 1, West Cooling Tower Pond, is depicted on
Figure 6-4 The boundanes of the IHSS, as shown on Figure 6-4, extend beneath
Building 460 into areas that will be mnaccessible for this investigation The cooling tower
pond was backfilled and is currently paved over The sampling plan for the pond is not as

detailed on the surface as 1t 1s for subsurface investigations.

6331 Radiation Survey, Surficial Soeils, and Chemical Screening

Radiation surveys using a vehicle-mounted HPGe detector will be performed on a 150-ft
grid throughout the pond area, under IHSS 157.2, Radioactive Site South. Asphalt samples
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and Nal probe surveys will be conducted within the IHSS 157 2 radiation survey as indicated
on Figure 6-1

A mummum of four surficial soil grab samples will be collected from beneath the pavement
on a 25-ft gnd spacing. As described for other paved IHSSs, surficial soil samples will be
held for 30 days, surveyed with a laboratory HPGe detector, and submitted for laboratory
analysis of TAL metals Two duplicate surficial samples will be sent to an offsite laboratory
for radionuclide analysis to venfy the HPGe results.

One sediment sample will be collected from a storm drain 1n the southwest portion of the
IHSS, if enough sample volume 1s present in the drain. The sediment sample will be

analyzed for volatiles (if saturated), radionuclides, metals, and PCBs.

A munimum of four soil and two ground water screening samples will be collected Soil
cores will be collected at 2-ft intervals to identify possible staining, fill, or native soil
horizons possibly associated with the ponds Ground water samples will be screened using
colorimetric screening methods capable of detecting hexavalent chromium concentrations

as low as 0 1 mulligrams per liter.

6332 Soil Bormgs
A minimum of two soil borings will be drilled to the water table or 6 ft into the bedrock

contact (whichever is encountered first) at the IHSS 136 1 location to characterize lithology
and to collect samples for laboratory analysis. The estimated total depth of these soil
borings 1s 20 ft The boring program will be established using the resuits of field screeming
methods for hexavalent chrommuum. The borings will be dnilled and sampled using the

sampling methodology described 1n Section 6 4 of this report A mimmum of four composite

40103-2\FSECTION 6 December 4, 1992



EG&G ROCKY FLATS PLANT Manual 21100-WP-0U121

Final RFI/RI Work Plan Section No 60, Rev 0
Operable Unit 12 Page 27 of 56
Effective Date December 4, 1992
Organization Remediation Program

samples from each boring will be analyzed for TAL metals and radionuclides Soil samples

from this site will be analyzed both for hexavalent and total chromum

Installation of ground water momtoring wells will be dependent on the results of radiation

survey, field screemng, surficial soil, sediment, and boring programs.

6.3.4 Cooling Tower Pond East of Building 444 (IHSS 136.2)

The East Cooling Tower Pond 1s located 1n the vicimty of the ditch immediately east of the
400 area security fence as shown in Figure 2-10 An outside contractor, Dowell, used it for
only a few days in May 1956 In October, 1956, the empty pond was backfilled although
standing water was frequently observed in the general location at this IHSS 1n post-1956

historical photos.

The use of the East Cooling Tower Pond 1s similar to the use described for the West
Cooling Tower Pond. The hiquids 1n the pond were likely to contain hexavalent chromium
in the form of chromate Either the east or west pond may have contained cleaning
solutions from one of the cooling towers, although cleaning solutions in cooling towers
typically consist of acids and 1norganic compounds. The HRR 1indicates an oily sheen was

historically observed on the pond surface by an interviewed employee.

The field sampling program for IHSS 136.2, East Cooling Tower Pond, is depicted on
Figures 6-1 and 6-5. The area has exposed soil and a north-south trending ditch extends
through the IHSS. The location of the histoncal pond 1s not visible in the field other than
the path of the ditch This drainage ditch could also have been what was 1dentified as a
pond 1n aenal photographs.

40103-2\FSECTION 6 December 4, 1992



EG&G ROCKY FLATS PLANT Manuat 21100-WP-0U12 1

Final RF1/RI Work Plan Section No 60, Rev 0
Operable Umit 12 Page 28 of 56
Effective Date December 4, 1992
Organization Remediation Program

6341 Radiation Survey, Surficial Soils, and Chemical Screening

Radiation surveys using a vehicle-mounted HPGe detector will be performed on a 150-ft
gnd throughout the pond area, under IHSS 157 2, Radioactive Site South In addition, a
tripod-mounted detector will be used at a mummum of six locations at IHSS 1362 to
supplement the vehicle-mounted survey The detector will be set up at locations spaced
30 ft apart 1n the approximate center of the IHSS. A Nal probe will be used to survey a
mmmum of 24 sample locations to supplement the HPGe survey Vertical depth profile
samples will be collected at exposed soils at a mimmum of three locations in IHSS 136 2.

A mimmum of eleven surficial so1l samples will be collected on a 25-ft gnd spacing to
characterize surficial soills The samples will be surveyed with a laboratory HPGe detector
to estimate 1sotopic radionuchide concentration Three duplicate samples will be collected
and sent to a laboratory for confirmation of HPGe results. Surficial sois will also be
submutted for laboratory analysis of TAL metals

Sediment samples will be collected at a minimum of four locations 1n the ditch that extends
through the IHSS. Samples will be analyzed for volatiles (if saturated), metals,

radionuchdes, and PCBs

A mumimum of six soil and three ground water screening samples will be collected using the
hydraulic probing rig. Two-foot cores will be collected and logged to 1dentify staining, fill,
and/or native soil horizons possibly associated with the ponds. Ground water samples will
be screened using colorimetric screemng methods capable of detecting hexavalent chromium

concentrations as low as 0.1 milligrams per liter.
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6342 Soi Borings and Tensiometers
A mimimum of two soil borings will be drilled to the water table at the East Pond location

to characterize lithology and to collect samples for laboratory analysis. In these soil borings,
samples will be collected to the water table or 6 ft beneath the alluwvial bedrock contact,
whichever 15 encountered first. A total depth of 20 ft has been estimated A minimum of
four discrete soil samples will be analyzed for TCL volatile organics, and a minimum of four
composite samples will be analyzed for TAL metals and radionuclides per borehole. Soil
samples from this site will be analyzed both for hexavalent and total chromium.

A tensiometer or equivalent vadose zone monitoring device will be installed in the vicinity
of THSS 1362 to measure vadose zone moisture if indications of contamination are
determuned through other surveys The tentative location of the nested tensiometer 1s shown

in Figure 6-5.

Installation of ground water momtoring wells will be dependent on results of the radiation

survey, field screening, surficial soil, sediment, vadose zone and boring programs.

6.3.5 Radioactive Site South (THSS 157.2)
The area encompassed by IHSS 157 2, Radioactive Site South includes most of the area

around Buildings 444, 447 and 439. In general, the area 1s documented to contain low levels
of uranium and chemical contamination most likely resulting from historical use of buildings
1n the area as a uranium foundry, a carbon machining shop and a beryllium fabrication
faciity Other compounds used 1n the area include hydraulic 01l and carbon tetrachlonde
in Buildings 439 and 440 Four of the IHSSs within OU12 are fully encompassed by
THSS 157.2, and are addressed individually These IHSSs include the West and South
Loading Docks (IHSSs 116 1 and 116.2, respectively), the Cooling Tower Pond West of
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Building 447 (THSS 136 1), and the Cooling Tower Pond East of Building 444 (IHSS 136 2)
Other areas of potential interest in IHSS 157 2, including the Ingot Open Storage Area,
were considered 1n development of the field samphng program. The IHSS 157 2 FSP
described 1n this section was designed to investigate the general condition of IHSS 1572,
and to specifically investigate areas of suspect historical activity not already 1dentified as an
IHSS

The field sampling program for IHSS 1572, Radioactive Site South, 1s depicted on
Figures 6-1 and 6-6 As shown 1n the figures, the boundanes of the IHSS totally encompass
Buildings 444, 439 and 447, and include portions of Building 460. Areas beneath these
buildings are maccessible for field investigation. All of IHSS 157.2 1s within a security area,
and field work within the area may be limited 1n some 1nstances for security reasons Most
of the area is paved with asphalt or concrete, and there are utility lines and sewer lines in
some locations There are original process waste lines under Building 444 that extendfpast
the IHSS 157 2 boundary to the north.

6351 Radiation Survey, Surficial Soils, and Chemical Screening

Radiation surveys using a vehicle-mounted HPGe detector will be performed on a 150-ft
grid throughout IHSS 157 2 to document surficial conditions throughout the area as shown
on Figure 6-1 The IAG required a G-M survey at 480 locations, however, the HPGe
detector provides better results over a larger area Therefore, only 22 locations are required
to provide coverage of the entire IHSS Three tripod-mounted HPGe survey locations have
been added 1n areas where past activities may have resulted in contamination and where
building structures may hinder the abulity to obtain accurate results. Some of these locations
are m IHSSs totally encompassed by IHSS 157 2. In addition, the six tripod-mounted HPGe
survey locations proposed for IHSS 136 2 will provide data for IHSS 157.2. Nal probes will
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be used to survey anomalous readings from the HPGe A mimimum of twelve asphalt core
samples will be collected at HPGe survey locations with anomalous radioactivity for
confirmation of HPGe results A minimum of twelve soil depth profile samples will be

collected at HPGe survey locations.

A minmmum of 46 surficial soil samples will be collected from alternate nodes on a 50-ft gnd
from exposed soil areas and from under the concrete and asphalt pavement, as shown in
Figure 6-6. Surficial soil samples will be surveyed with a laboratory HPGe detector to
directly measure radionuclide concentration Surficial soil samples will also be submitted
to a laboratory for analysis of TAL metals Eight duplicate surficial soil samples will be sent

to a laboratory for full radionuchde analysis and confirmation of HPGe results.

A munimum of five sediment samples will be collected from drainage ditches in the southern
and eastern portions of the IHSS Samples will be analyzed for volatiles (if saturated),
radionuchdes, metals, and PCBs

Soil gas screening within THSS 157 2 will be conducted on an approximate 50-ft gnd. A
minimum of 81 soil gas survey points are proposed, as shown in Figure 6-6. Soil gas samples
will be analyzed for volatile organics in the mobile laboratory. Based on results of the soil
gas survey, a minimum of 40 soil and 20 ground water screening samples will be collected
at so1l gas survey locations using the hydraulic probing ng and analyzed for volatile organics
1in the mobile laboratory Temporary well points will be installed and surveyed at 10 of the
ground water screening locations to obtain water level information and determine local
hydraulic gradient Placement of well points will consider not only screemng results from
THSS 157 2, but also those of IHSSs 116 1, 116.2, 136.1, and 136.2
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6352 Soil Borings
A mimmum of eight so1l borings will be dnilled within the IHSS, based on field screening

and radiological survey results Borings will be drilled to the water table or 6 ft below the
alluvial bedrock contact, whichever 1s encountered first Samples will be collected according
to methodology described 1n Section 6 4 The estimated total depth of borings in this area
1s 20 ft below the surface. Using the sampling methodology described 1n Section 6.4 of this
report, a mummum of four discrete samples will be analyzed for TCL volatile organics from
this IHSS and a muinimum of four composite samples will be analyzed for TAL metals and

radionuchides

Installation of ground water monitoring wells will be dependent on resuits of the radiation

survey, field screening, surficial soil, sediment, and soil boring programs.

6.3.6 Sulfuric Acid Spill (IHSS 187)
THSS 187, Sulfuric Acid Spill, 1s located immediately east of Building 443. A 3,000-gallon

tank storing sulfuric acid leaked approximately half of its contents in September, 1970, and
followed an eastward path where 1t was captured in two earthen pits and neutralized. The
spull location and path of the spill were presented in Section 20 During spill neutralization
activities, approximately 32,000 pounds of hme were used Since the spill occurred, the tank
has been taken out of service, and much of the spill area has been graded over and

buildings, trailers, tanks and sidewalks now cover the spill site

Limited field sampling at the source area i1s proposed for this IHSS as depicted n
Figure 6-7 Because sulfunc acid is not typically persistent 1n the environment and it was
effectively neutralized, it 1s not anticipated that the historical spill 1s currently impacting soil
or surface water at IHSS 187 Sulfate could have infiltrated through soils to ground water,
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therefore, surficial soil sampling and ground water field screeming will be conducted.
Surficial soils will be collected at a mmmmum of five locations and analyzed 1n the field to
determine pH At three of the locations, the hydraulic rig will be used to obtain a ground
water sample for field screening of sulfate and pH Turbidimetric methods are applicable
for obtaining screening information for sulfate content in ground water and will be
performed as outlined in SOP GW 5 Field instruments will be used to determine ground
water pH Additional sampling along the spill pathway will be conducted if the samples

from the source area are determined to be contaminated.

6.3.7  Fiberglassing Area North of Building 664 (IHSS 120.1)
THSS 120 1, Fiberglassing Area North, was used historically for fiberglassing waste packing

boxes in the 1970’s. The area may contain residue from spills of polyester resin, peroxide
catalyst maternals, and cleaning solvents as mentioned 1n the HRR Information in the HRR
also indicates that elevated gamma radiation and amernicium were historically detected 1n
the vicinity of the IHSS, although the source of radioactivity was not identified. A
fiberglass-sided shed on a concrete slab 1s located within this IHSS The area is fenced,
although access 1s not restricted. Empty 55-gallon drums are stored throughout the yard.
It 1s assumed stored drums will be removed prior to implementation of the field sampling
plan at IHSS 120 1

The field sampling program for IHSS 120 1, Fiberglassing Area North, 1s depicted on

Figure 6-8 The sampling program designed for the fiberglassing site is designed to locate
potential spill areas as well as generally charactenize the THSS.
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6371 Radiation Survey, Surficial Soils, and Chemical Screening

Radiation surveys using a vehicle-mounted HPGe detector will be performed on a 150-ft
gnd throughout the Building 664 area as shown on Figure 6-1 In addition, a tripod-
mounted HPGe detector will be used at locations spaced 30 ft apart to supplement the
vehicle-mounted HPGe results due to possible interference from Building 664 A Nal probe
will be used to survey anomalous readings from the HPGe. Vertical depth profiles will be

collected at a mmimum of three of the HPGe survey locations

A mimmum of nine surficial soil sampling points will be established on a 25-ft gnd at
THSS 120.1 Samples will be surveyed with the laboratory HPGe and analyzed for TAL

metals

Soil gas will be used to determine the lateral extent of potential contamination from spills
of solvents associated with historical fiberglassing activities Soil gas data collection points
will be located on an approximate 25-ft grid as indicated on Figure 6-8. A minimum of nine
so1l gas points are proposed at IHSS 1201 Soil gas samples will be analyzed in the mobile
laboratory for volatile organics A mumimum of five soil and three ground water screening
samples will be collected and analyzed for volatile organics in the mobile laboratory, based
on soil gas screening results Temporary well points will be installed and surveyed at the
three ground water screening locations to determune local water table elevation and

hydraulic gradient

6372 Soil Borings and Tensiometers
A minimum of two deep borings will be dnlled at IHSS 120 2, the locations of which are

tentatively shown on Figure 6-8. These locations may be refined based on radiation survey
and screening results The two borings will be drilled to the water table, or 6 ft beneath the
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alluvial bedrock contact (whichever 1s encountered first) estimated to occur less than 20 ft
below the surface 1n this area Using the sampling methodology described 1n Section 6 4 of
this report, a mimmum of four discrete samples from IHSS 120.1 will be analyzed for TCL
volatile organics, and a mimmum of four composite samples will be analyzed for

radionuchdes and metals, per borehole.

Tensiometers or equivalent devices may be installed in the vicinity of IHSS 120 1 to measure
vadose zone moisture if indications of contamination are determined through other surveys

The tentative location of the nested tensiometers is shown 1n Figure 6-8.

Installation of ground water monitoring wells will be dependent on results of the radiation

survey, field screening, surficial soil, and boring program.

6.3.8 Fiberglassing Area West of Building 664 (IHSS 120.2)
The fiberglassing area west of Building 664, IHSS 120 2, has a history simular to the north

fiberglassing area. Building 664 1s used for radioactive waste storage, however, and could
interfere with radiological surveys conducted in the area Soils are exposed over a portion

of this site, although asphalt paving 1s located near the loading dock door.

The field sampling program for IHSS 1202, fiberglassing area west of Building 664, 1s
depicted on Figure 6-9 The samphng program designed for this IHSS 1s similar to that
designed for IHSS 120 1, with minor vanations

638.1 Radiation Survey, Surficial Soils, and Chemical Screenin
Radiation surveys using a vehicle-mounted HPGe detector will be performed on a 150-ft
grid throughout the Building 664 area as shown on Figure 6-1. Due to possible interference
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from Building 664, a tripod-mounted HPGe survey will be performed at a mimmum of five
locations on a 30-ft grid throughout IHSS 120 2, as shown on Figure 6-1 A Nal probe will
also be used to survey anomalous readings from the HPGe. A mimmum of three asphalt
core samples will be collected at HPGe survey locations A munimum of one depth profile

sample will be collected at the exposed soil HPGe survey locations

A mummum of eleven surficial soil samples will be collected on a 25-ft gnd at the site and
surveyed with the laboratory HPGe for radionuchides and sent to a laboratory for TAL
metals analysis The two surficial samples in exposed soil areas and two of the surficial soil
samples collected beneath pavement will be split and sent to a laboratory for full

radionuclide analysis to confirm HPGe results.

Soil gas will be used to determine the horizontal extent of potential contamination from
spulls or historical fiberglassing activities A minimum of 11 so1l gas samples on a 25-ft grid
will be collected at THSS 120.2, and analyzed for volatile organics in the mobile laboratory
A mmimum of six soil and three ground water screening samples will be collected and
analyzed 1n the mobile laboratory, based on so1l gas results. A mimimum of three temporary
well points will be installed in the ground water screeming locations and surveyed at
THSS 120 2 to measure local water table elevation and hydraulic gradient

6382 Soil Bonngs
A mimmum of two so1l borings will be drilled at IHSS 120.2, the tentative locations of which

are shown 1n Figure 6-9 The borings will be dnlled to the water table or 6 ft beneath the
alluvial bedrock contact (whichever 1s encountered first), which occurs less than 20 ft below
the surface and sampled Using the samphing methodology described in Section 6 4 of this

report, a munimum of four discrete samples will be analyzed for TCL volatiles and a
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munuumum of four composite samples will be analyzed for radionuclides and metals, per

boring

Installation of ground water monitoring wells will be dependent on results of the radiation

survey, field screening, and soil boring program

6.3.9 Nitric Acid Tanks (IHSS 189)
THSS 189, Nitric Acid Tanks, consists of two 10,000-gallon nitric acid storage tanks where

several small spills of mitric acid have been historically documented The tanks are within

concrete containment structures, and there 1s no visible evidence of degradation in the area

A limited sampling program 1s proposed for this site consisting of surficial soil and ground
water screening 1n the vicimty of the tanks A munimum of five sampling locations outside
of the containment berm are identified in Figure 6-10. A mmmmum of five surficial soil
samples will be analyzed in the field for pH At a minimum of three of the locations, the
hydraulic probe will be used to collect ground water screening samples to determine nitrate
concentration Colormetric test kits will be used to determine if detectable nitrate is
present in local ground water Ground water pH will also be measured 1n the field
Historical information indicates mtric acid stored in the tank was transferred into the tanks
from vendors and the tanks were unlikely to contain waste acids containing dissolved

constituents or metals.

6.3.10 Building 881 Conversion Activity Contamination (IHSS 147.2)

Building 881 was converted in 1964 from enriched uranium manufacturing activities to
become a nonradioactive metals fabrication facility. Equipment from this conversion were

stored 1n this area and include lathe and rolling mill parts. Mobile trailers, steel boxes
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contamning depleted uramum, and a fenced storage area cover portions of the site. The steel
boxes containing depleted urantum will be removed prior to conducting any sampling at this
IHSS

A limited field program will be conducted at the Building 881 Conversion Activity Site as
depicted on Figure 6-11 A tripod-mounted HPGe survey will be conducted at a minimum
of nine locations on a 30-ft gnd supplemented with Nal probe measurements at anomalous
areas Soil depth profile samples will be collected at a mmimum of three HPGe locations
and surveyed with laboratory HPGe A mummum of mine surficial soil samples will be
collected, surveyed with the laboratory HPGe, and submutted for offsite laboratory analysis
of TAL metals The need for additional sampling activities will be evaluated after the data

have been reviewed

6.4 SAMPLING EQUIPMENT AND PROCEDURES
Appropnate field sampling and decontamination procedures for the OU12 RFI/RI field

mnvestigation will be in accordance with the most recent version of the RFP Environmental
Management Division Operating Procedures (EMD SOPs) (EG&G, 1991f) dated March 1,
1992. Appropniate EMD SOPs are referenced in the following sections. The EMD SOPs
are supplemented by EPA procedures (EPA, 1989¢) and American Society of Testing
Matenals (ASTM) standards (ASTM, 1991) EMD SOPs are currently in development for

some of the procedures within this plan

6.4.1 Radiation Survey Procedure
Radiation surveys will be conducted with a high punty germammum (HPGe) gamma ray

detector developed for high resolution spectroscopy. The HPGe has a broad energy range,
exhibits high resolution, excellent gain stability, moderate area averaging, and the abihity to
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identify and quantify all gamma emutting radionuchides Radiation survey locations are IHSS
specific and are discussed 1n Section 63 Vehicle-mounted HPGe detector surveys will be
conducted on a 150-ft gnd at OU12 IHSS 1572, which will also prowvide coverage of
THSSs 116.1, 116 2, 136 1, and 136 2 One additional survey point in the 600 building area
will provide coverage for IHSS 120 1 although tripod-mounted HPGe surveys will also be
conducted on a 30-ft grid at IHSSs 120 1, 120 2, and 136.2, and three selected locations 1n
THSS 1572 A 30-ft grnid was selected for the fiberglassing area located near Building 664
to provide increased resolution for the high background sites. The HPGe detector provides
radionuchide concentrations i soil in picoCuries per gram (pCi/g) of gamma-emutting
radionuchides including, but not hmited to, potassium-40, radium-226, thorium-232,
cesium-137, amencium-241, plutonium-239, -240, and -241, and uranium-233, -234, -235, and
-238 While plutonium is primarily an alpha emitter, gamma and x-rays are also emutted.
Plutonium emits gamma rays at very low branchings that can be detected with high
sensitivity instruments, such as the HPGe detector. Tritium and strontium-90 are not
detected using this method Appendix G contains detailed technical information on the
vehicle-mounted and tnipod-mounted detectors. The EMD SOP for the HPGe 1s presently
under development and will be available prior to any OU12 field work. Other equipment
requirements are listed in Section 5 2 of EMD SOP FO.16

A Nal probe will be used to supplement the HPGe data at IHSSs where buildings or
obstructions may limit HPGe effectiveness and to provide spatial resolution of HPGe
readings The Nal scintillation detector has advantages over other detectors that include.
higher probability of interaction per centimeter, a high light yield from deposited energy,
and a high atomic number The EMD SOP for the Nal scintillation detector 1s currently
under development and will be available prior to any OU12 field work.
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To supplement the HPGe and Nal probe surveys, surficial soils, vertical depth profile
samples, and concrete or asphalt samples collected via procedures 1n Section 6 4 2, 6 4 3, and
6 4 4, respectively will be surveyed with a laboratory HPGe detector to obtain radionuchide
concentrations A SOP for laboratory HPGe field screening 1s currently in development and

will be submitted prior to any OU12 field work

6.4.2 Surficial Soil Sampling Procedure
Surficial so1l samples for radionuchide and nonradionuclide analysis will be collected both

from paved and exposed soil areas mn OU12 IHSSs Separate surficial soil sampling

procedures are required for

«  radionuclide and nonradionuclide composite sampling at exposed soul sites, and

«  radionuchde and nonradionuclide grab sampling at covered sites

The g and scoop described in SOP GT 08 will be used to collect surficial soil composite
samples for radionuclide and nonradionuchde analysis at exposed soil locations. Surficial
soil samples collected from exposed soil sites will be composites of subsamples collected
with the jig and scoop from the four corners and center of a one meter square area. SOP
GT 8 1s currently under revision to include a description of this sampling procedure. It will

be submitted prior to conducting OU12 field work.

At asphalt or concrete-covered sites, surficial soil grab samples will be collected both for
radionuchide and nonradionuchde analysis. Grab samples underlying pavement will be
collected 1n accordance with "grab method" procedures mm SOP GT.08. Pavement or
concrete will be cut and samples collected from soil substrate underlying base materials

immediately beneath pavement
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Surficial soil samples for radionuclide analysis will be analyzed onsite with the laboratory
HPGe detector A subset of surface samples that represent a range of radionuclide
concentrations will imitially be surveyed with the laboratory HPGe detector, then sent to an
offsite laboratory for radionuclide analysis and HPGe venfication. Nonradiological surficial
so1l samples will be submitted to an analytical laboratory for TAL metal analysis

643  Yertical Depth Profile Procedures
Vertical soil depth profile samples will be collected at exposed soil HPGe survey locations

to correlate HPGe and Nal probe results with depth distribution. Tentative locations are
shown on Figure 6-1, although the vertical profile sample locations will be determined after
evaluation of the HPGe/Nal probe surveys. They will typically be collected with a plug type
sampler at 0 to 2, 2 to 4, and 4 to 6 inch depth intervals. A SOP for this procedure will be
developed and submutted prior to conducting OU12 field work.

6.4.4 Concrete or Asphalt Sampling

Concrete or asphalt samples will be collected at areas of anomalous activity identified by
the HPGe and Nal probe surveys for radionuclide analysis with the laboratory HPGe.
Tentative locations are shown on Figure 6-1 The location of concrete or asphalt samples
will be determined after evaluation of the HPGe/Nal probe surveys Samples will be
collected with the aid of asphalt or concrete cutters or saws Procedures for obtaining and
analyzing such samples for radionuclides will be submitted i1n an SOP prior to conducting
OU12 field work

6.4.5 Sediment Sampling
Sediment samples will be collected from tentative locations identified 1n Section 6.3. If

sediments are saturated, a core sampler with a core liner will be used to collect the top
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two imnches of bed materials for analysis of volatile organics Samples for nonvolatile
analysis will be collected with a stainless scoop Sampling procedures will follow those
outlined in EMD SOP SW 6 Sediment matenals will be described according to EMD SOP
GT1

64.6 Chemical Screening Procedures

Real time soil gas sampling will be conducted at specific OU12 IHSSs presented 1n
Section 6 3 according to procedures in EMD SOP GT 9 Soil gas samples will be collected
through a 1-inch diameter stainless steel probe rod driven with a hydraulic rig mounted on
an all terrain vehicle (ATV). If possible, depending on subsurface conditions, the rig will
hammer through overlying concrete or asphalt and drive probe rods through subsurface
materials Soil gas samples will be collected at an approximate depth of S ft through tubing
placed through the center of the rod Samples collected through the tube will be
immediately injected into the mobile laboratory for volatile organic compound analysis
Additional information on collecting soil gas samples with the ATV-mounted rig are in
Appendix H Alternative soil gas techniques, such as passive collection methods, may be

utihized if site conditions warrant.

Soil screeming samples are also collected using the hydraulic probing rig. A Kansas Soil
Sampler 1s attached to the end of the rod, and an extension rod inserted to release a piston
within the sampler The sampler 1s dniven 1 ft and a soil core removed. The soil sampler
will be used to collect discrete screening samples for volatile organic compound analysis in
the mobile laboratory Additional information on collecting so1l samples for screening 1s 1n
Appendix H A SOP will be developed to support collection of soil screemng samples using
the hydraulic probing ng.
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Ground water screening samples can be collected and analyzed using the hydraulic probing
ng if favorable geologic conditions are encountered The 1-inch diameter probe rod is
advanced to withm 1 ft of ground water. A well point sampler 1s attached to the probe and
lowered to the bottom of the borehole It is driven into ground water and a sample is
collected through sampler perforations Teflon tubing is inserted through the rod and
ground water 1s pumped to sample containers and analyzed for volatile organics in the
mobile laboratory Hexavalent chromium and nitrate can also be analyzed using field
colorimetric methods, and sulfate by turbidimetric methods, in IHSSs where this analysis is
appropnate based on site history Additional information on ground water screemng sample
collection 1s provided 1n Appendix H A SOP will be developed to support collection of

ground water screening samples using the hydraulic probing rig

Temporary well points will be advanced to ground water within IHSSs 157.2, 120.1 and 120 2
to obtain water level information and to determine the ground water flow direction. A
pneumatic water level indicator lowered through the probe rod will be used to measure
water levels and 1dentify ground water flow direction This procedure will be documented

1n the proposed ground water screening SOP prior to implementation.

64.7  Borehole Drilling and Soil Sampling Procedures
Borings will be drilled to determine the geotechnical charactenstics of the soil, to further

investigate trends 1dentified in screening tasks, to collect samples for physical and chemical
analysis, and to install momtoring wells Before any boreholes are drilled, utilities will be
located and the drill site will be cleared in accordance with EMD SOP GT.10.

Borings drnilled for the purpose of documenting soil contamination will be dnlled to the

water table or 6 ft below the alluvial bedrock contact, whichever is encountered first.
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Drnilling the 6-ft bedrock internal will allow a complete sample representative of bedrock

conditions to be collected and analyzed

Hollow-stem auger drnlling will be conducted in accordance with EMD SOP GT 2, except
where material 1s impenetrable with this method If augering 1s mneffective, rotary dnlling
will be used 1n accordance with EMD SOP GT4. Rotary drilling will only be used in

situations where material 1s impenetrable, with hollow-stem augering the method of choice

All dnill cuttings and soil samples will be surveyed for radionuclides and organic vapors in
accordance with EMD SOP FO.15, Use of Photoionizing and Flame Iomzing Detectors, and
EMD SOP FO 6, Field Radiological Measurements. Investigation-derived wastes, such as
drill cuttings and residual samples, will be handled according to guidelines in EMD SOP
FO 8 and FO 9.

All equipment must be decontaminated before and after drilling and sampling takes place
in accordance with the procedures outlined m the EMD SOP FO3 and FO4
Decontamination water will be handled according to gumdelines in EMD SOP FO 7.

All of the borings not completed as momtoring wells will be grouted and abandoned
immediately after drilling in accordance with procedures outlined n EMD SOP GT'§
Procedures specified in this EMD SOP are designed to prevent vertical migration of

contaminants after abandonment

Equipment requirements are hsted in EMD SOP GT.2, Section 5 1; and other applicable
EMD SOP are listed 1n Section 4 2 of this work plan.
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Soil and bedrock samples will be collected during drilling for visual logging in accordance
with EMD SOP GT.1 and for chemical and physical analysis in accordance with EMD SOPs
GT 2 and FO 13 The so1l and bedrock samples will be collected using a hollow-stem auger
with a continuous-core sampler Continuous core will be collected for geologic descriptions
for the entire borehole depth From this core, discrete, 2-ft samples will be submutted for
laboratory volatile orgamc analyses (VOA) beginmng at a depth of 2 ft from the ground
surface, as shown 1n Figures 6-12 and 6-13, continuing to the water table or to bedrock,
whichever 1s encountered first. In addition, a discrete VOA sample will be submitted to the
laboratory if staiming, discoloration, odor or other anomaly is observed during dnlling.
VOA soil samples should be collected in core liners that are capped and sealed upon
recovery. In addition to the VOA samples, linear depth composite samples from the core
will be submutted to the laboratory for analysis of the remaining chemical parameters from

every consecutive 6-ft interval to the water table.

Soi1l samples for geotechnical analysis require a mimmum amount of disturbance and will
be collected 1n thin-walled metal tubes The thin-walled metal tube will be driven into the
undisturbed soils 1n advance of the hollow-stem auger, removed, and the tube sealed for
transport to the laboratory Any changes to these geotechnical sampling procedures will be
the subject of a Document Change Notice (DCN).

648  Tensiometer Installation and Monitoring Procedures
Standard nested tensiometers equipped with pressure transducers, or equivalent moisture

momtoring equipment, may be installed to measure matric potential of water 1n the
unsaturated zone The tensiometers will likely consist of a porous ceramic cup attached to
a nngd plastic tube. The internal volume of the system will be completely filled with water

The pores in the cup form a continuum with the pores 1n the soil. Water will move either
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into or out of the tensiometer system, until equilibrium 1s attained across the ceramic cup
Multiple tensiometers allow for the determination of the direction, and in some cases the

quantity, of water flux from the ground surface to the water table.

Nested tensiometer arrays will be installed at select OU12 IHSSs as descrnibed 1n Section 6 3
Each array will consist of multiple tensiometers buried at 2-ft intervals from 1 ft above the
water table to within 2 ft of the ground surface The tensiometers will be installed using the
hydraulic probe to mimmuze the soil disturbance The probe holes will be backfilled with
uncontaminated naturally occurring soils to a compaction shghtly greater than the bulk
density of the undisturbed soils to reduce surface water infiltration, which results in
abnormally low tensions 1n the backfill and the undisturbed soil

Water used in the tensiometers must be de-aerated and onsite purging may be necessary to
prevent the formation of bubbles which can prevent accurate data collection. Purging time
will be kept short to mimmize wetting of so1l adjacent to the porous tensiometer cup When
purging 1s complete, the system 1s closed and the soil draws water through the porous cup
until equilibrium 1s established and the pressure 1s recorded by the pressure transducer and

data logger

The tensiometers will be monitored for as long as the project schedule allows. The EMD
SOP for the installation and momtoring of tensiometers 1s presently under development and
will be submutted for approval by EPA and CDH

64.9 Installing and Sampling of Ground Water Monitoring Wells
All momtoring wells will be constructed with matenals specified in EMD SOP GW.6 A

hollow-stem auger with an inner diameter a mummum of 4 inches larger than the well casing
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outer diameter will be used to drll the monitoring wells to produce a mimmum annular
space of 2 inches. Well construction techniques will follow procedures outhined in EMD
SOP GT 6 Investigation-derived wastes such as cuttings and residual samples will be
handled 1n accordance with guidelines outhines n EMD SOP FO 8

Well construction techmques for all momtoring wells will follow procedures contained in
EMD SOP GT 6 Momnitoring wells in high-traffic paved areas will be completed flush with
the pavement Wells 1n areas not exposed to vehicular traffic will be protected by the
placement of steel posts around the monitoring wells, as described in EMD SOP GT 6
Pressure grouting procedures will follow guidelines outlined in EMD SOP GT.3. Additional
equipment and matenials that may be needed for monitoring well installation are listed in
EMD SOP GT 6, Section 5 1, other related EMD SOP are cross-referenced in Section 4.2
of EMD SOP GT 6

The wells will be developed no sooner than 48 hours and no longer than two weeks after
completion and will not be sampled until at least two weeks after development Water
levels will be measured 1n all wells and recorded as outlined in EMD SOP GW.1 and the
appropnately cross-referenced EMD SOP listed in Section 4.2 of the EMD SOP GW 1
After the water levels reach static conditions, the wells will be developed utilizing low-
energy methods, such as an mertial pump or bottom discharging bailer. Well development
will follow procedures outlined in EMD SOP GW.2.

Purging procedures will follow those contained in EMD SOP GW.6 and include purging of
three to five casing volumes of water or other appropnate criteria. Field parameters (pH,
specific conductance, temperature) will be measured after every half casing volume is
removed as described in EMD SOP GW 6.
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Ground water samples will be collected 1n a manner that will minimize the amount of
agitation or limit the exposure of the sample to the atmosphere Ground water sampling
will be by bailing or the use of a bladder or penstaltic pump. Samples will be collected,
handled, and screened 1n accordance with EMD SOP GW 6 and all related EMD SOP.

All development and purge water will be handled 1n accordance with guidelines outlined in
EMD SOP FO8 Equipment needed for ground water samplhng is listed in EMD SOP
GW 6.

Hydraulic testing will be conducted on all ground water wells installed in OU12 Hydraulic
testing of ground water wells will include slug tests or injection tests in accordance with SOP
GW 4 and GW §, respectively

Field parameters will be measured when each ground water sample 1s collected Speaific
conductance, pH, temperature, dissolved oxygen, redox potential, total alkalimty, and
turbidity will be measured when ground water samples are collected in accordance with
EMD SOP GW 6 Water level measurements will be conducted in accordance with EMD
SOP GW 1 and the appropriately cross-referenced EMD SOP listed in Section 4 2 of this
EMD SOP GW 1

6.4.10 Surveying of Sample Locations

The locations of all radiation survey points, soil gas survey points, borings, monitor wells,
and surface sampling points will be measured with a steel tape prior to sampling or drilling.
After sampling, dnlling, or well installation, locations will be surveyed using standard land
surveying techmques described in the EMD SOP GT 17 Horizontal accuracy will be
+05 ft for surficial soil samples, soil gas survey pomts, and borings and +0.1 ft for
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temporary well point locations and wells Vertical accuracy will be +0 1 ft for borings and
well point locations, and + 0 01 ft for wells Three elevations will be determined for each

well ground surface, top of well casing, and top of surface casing

6.5 SAMPLE ANALYSIS

This section describes the sample handling procedures and analytical program for samples
collected during the RFI/RI investigation. It also includes discussions of sample
designations, analytical requirements, sample containers and preservation, and sample

handling and documentation

6.5.1 Sample Designation
All sample designations generated for the RFI/RI will conform to the input requirements

of the Rocky Flats Environmental Data System (RFEDS) Each sample designation will
contain a mne-character sample number consisting of a two-letter prefix identifying the
media sample (e g, "SB" for soil borings, "SS" for surface soils), a umque five-digit number,
and a two-letter suffix 1dentifying the contractor. One sample number will be required for
each sample generated, including QC samples A similar sample designation system will be
used for samples collected during the field screening task including soil gas results, soil and
ground water screening results, and radiological surveys. Boring numbers will be developed
independently of the sample number for a given boring and are assigned by EG&G with
appropnate cross-references. These sample numbering procedures are consistent with the
RFP QAP)P If input requirements for the RFEDS system have changed from the above

listed, the most current system will be used
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6.5.2 Analytical Requirements
The analytical suites for each OU12 IHSS were developed according to the type of waste

suspected to be present at each site. Table 6 2 lists the specific analytes 1n the above groups
and theirr CLP detection/quantitation limits Generally, samples from the RFI/RI will be

analyzed for some or all of the following radionuclide and chemical parameters.

Uramum-233 /234, 235, 236, and 238;
Cesium-137,
Strontium-90,
+  Tntum,
«  Transuranic elements (plutonium and americrum);
Gross alpha and gross beta,
TCL volatiles; and
TAL metals

Additional parameters, such as pH, will be requested for analysis of soil and sediment
samples based on site-specific information Other parameters may include total and

hexavalent chromium analysis, and PCB analysis, if appropnate

Ground water samples collected from wells installed in the OU12 RFI/RI will be analyzed
for the parameters listed above as well as major cations, major anions, total dissolved solids,
and pH Other field parameters, including pH, conductivity, temperature, dissolved oxygen,
oxidation-reduction potential, sulfate, mtrate, and turbidity will be measured 1n accordance
with EMD SOP GW.5, Field Measurement of Ground Water Field Parameters. Additional

parameters such as hexavalent chrommum will be requested on a site-specific basis
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The analytes and detection limits detailled in Table 6 2 address the bulk of detection of
potential soil, sediment, and ground water contamination Nitrates are included because
low-level radioactive wastes with high nitrate concentrations may be present Metals are
suspected at many of the IHSSs in OU12, therefore, all of the TAL analytes have been
selected for RFI/RI analysis Both filtered and unfiltered samples of ground water will be

collected and analyzed at each location

The following uranmum 1sotopes have been selected for analysis uranium-233/234,
uranium-235, uranium-236, and uramum-238 Plutonium 1s the only transuranic element that
1s used on the site However, americium 1s a daughter product of plutonium and has been
detected 1n soil at OU12 Therefore, both plutonium and americium have been selected as
radionuclide parameters. The uramum 1sotopes, plutonium, and americium can all be
detected with the HPGe detector Trtium, cesium-137, and strontium-90 will also be
analyzed 1n samples submutted to radiochemustry laboratory for analysis. The HPGe
detector will not provide results for trittum and strontium-90. Gross alpha and gross beta
are included as general radiological parameters because they are useful indicators of
radionuclides Gross alpha and gross beta will be requested on all soil, sediment, and

ground water samples sent to an offsite laboratory for analysis

Volatile orgamics have been historically stored and spilled at many of the OU12 THSSs.
Therefore, all of the TCL volatile organics will be included. Semivolatile organics have not

been reported 1n historical descriptions of IHSS actinities, and will not be analyzed

A lst of analytical parameters and proposed detection hmits for the soil gas surveys at
OU12 are in Table 6.4 The mobile laboratory GC 1s capable of detecting other volatile

organics as presented in Appendix H
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6.5.3 Sample Containers and Preservation
Sample volume requirements, preservation techniques, holding times, and container material

requirements are dictated by the media being sampled and the analyses to be performed
The matrices to be analyzed include soils and sediments, and the water matrices for analysis
include ground water Table 6 3 lists the analytical parameters of interest in OU12 for
water and soil matrices, along with the associated container size, preservatives (chemical
and/or temperature), and holding times. Additional specific gmidance on the appropnate
use of containers and preservatives 1s provided in EMD SOP FO.13 (Containerizing,

Preserving, Handling, and Shipping of Soil and Waste Samples).

6.54  Sample Handling and Documentation
Sample control and documentation is necessary to ensure the defensibility of data and to

verify the quality and quantity of work performed in the field Accountable documents
include logbooks, data collection forms, sample labels or tags, chain-of-custody forms,
photographs, and analytical records and reports. Specific guidance defining the necessary
sample control, 1dentification, and chain-of-custody documentation is discussed in EMD
SOP FO 13

6.6 DATA MANAGEMENT AND REPORTING

Field data will be input to the RFEDS using a DATACAP remote data entry module
supplied by EG&G Data will be entered on a daily basis, and a 3.5-inch computer diskette
will be delivered to EG&G on a weekly basis. EG&G updates RFEDS on a weekly basis.
Data from the system will be available to the contractor immediately after the weekly
update A hard copy report will be generated from the module for contractor use. The
data will undergo a prescribed QC process based on EMD SOP FO 14.
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The contractor will maintain a data base for field data that is collected during screening

tasks The contractor will provide 3 5-inch diskettes and hard copies to EG&G for their use

A sample tracking spreadsheet will be maintained by the contractor for use in tracking
sample collection and shipment EG&G will supply the spreadsheet format and will
stipulate timely reporting of information These data will also be delivered to EG&G on
3 5-inch computer diskettes. Computer hardware and software requirements for contractors
using government-supplied equipment will be supplied by EG&G Computer and data
security measures will also follow acceptable procedures outlined by EG&G. The RFEDS
system 1s evolving Data management will follow the procedures 1n effect at the time this

field work 1s implemented

Forms provided 1n the various SOP referenced in Sections 6.3, 64, and 6 5 will also be
utilized as appropnate to document and manage the data obtained during the OU12
RFI/RI Copues of appropriate RFEDS forms are presented in Appendix I

6.7 FIELD OC PROCEDURES

Field QC procedures for media screening tasks, soil sampling, and ground water sampling
are discussed 1n this section. Field procedures for soil and ground water sampling are
established from previous nvestigations at RFP QC procedures for media screening
including equipment calibration, media sample collection procedures and equipment, and

decontamination procedures are presented in Appendix H.

Sample duplicates, field preservation blanks, and equipment rinseate blanks will be
prepared The analytical results obtained for these samples will be used by the RPD project
manager to assess the quality of the field sampling effort. The types of field QC samples
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to be collected and their application are discussed below The frequency with which QC

samples will be collected and analyzed 1s provided 1n Table 6 5

Duplicate samples will be collected by the sampling team for use as a relative measure of
the precision of the sample collection process These samples will be collected at the same
time, using the same procedures and equipment, and 1n the same types of containers as
required for the samples They will also be preserved 1n the same manner and submutted

for the same analyses as required for the samples

Field blanks of analyte-free (ASTM Type II) water will be prepared by the sampling team
and will be used to provide an indication of any contamination introduced during field

sample preparation

Equipment (rinseate) blanks will be collected from final decontamination rinseate to
evaluate the success of the field sampling team’s decontamination efforts on non-dedicated
sampling equipment Equipment blanks are obtained by nnsing cleaned equipment with
distilled water prior to sample collection  The rinseate is collected and placed in the

appropnate sample containers

Procedures for monitoring field QC are provided 1n the sitewide QAPjP.

6.8 AIR MONITORING AND SAMPLING PROCEDURES

Arr monmtoring will be performed during field activities to ensure that quality data are
obtained during sampling and that all sampling activities comply with the Interim Plan for
Prevention of Contaminant Dispersion (IPPCD) (EG&G, 1991g) and in accordance with
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EMD SOP FO 1 It 1s expected that the Final PPCD will be completed by the time the
OU12 RFI/RI 1s implemented If so, compliance with the Final PPCD will be maintained

Air quality monitoring requirements for activities such as borehole drilling where there is
a significant potential for producing appreciable quantities of suspended particulates include

the following

Site penmeter and community Radiological Ambient Air Monitoring Program
(RAAMP) monitoring,

Local real-ttme monitoring of Respirable Suspended Particulates (RSP) at
individual activity work sites shall be conducted using a TSI Piezobalance Model
3500 Respirable Aerosol Mass Monitor Local RSP measurements will be used to
guide the project manager’s evaluation of the potential hazards associated with
activity-related emissions The threshold RSP concentration for curtailing intrusive
activities will be designated in the site-specific Health and Safety Plan, and

Additional worker health and safety monitoring as required by the Site-Specific
Health and Safety Plan.

As mentioned 1n Sections 6.0 and 8 0, one goal of the RFI/RI 1s to support quantitative
evaluation of human health nisk due to inhalation of contaminants derived from OU12
surface soils Inhalation exposure often 1s evaluated by direct measurement of suspended
particulate concentration assuming a conservative suspended particulate concentration 1n
ambient air Any surface soil contamination as a result of OU12 releases is expected to
occur as individual sites of limited area scattered throughout the RFP 400, 600, 800 areas.
As a result, suspended particulate data from air samples collected 1n the vicimty of OU12
sites probably would be representative of the 400, 600, 800 areas.
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Total suspended particulate and respirable particulate data are collected at a momtoring
station located near the RFP east gate Suspended particulate data also have been collected
in the vicimty of the 903 Pad east of the 400, 600, and 800 areas, and may be collected for
other RFP OU prior to or during the OU12 RFI/RI. If areas of surface soil contamination
are 1dentified at OU12 during field activities, suspended particulate data from these sources
will be evaluated for applicability to OU12 inhalation exposure evaluation. If appropnate,
these data will be used to provide a conservative estimate of total suspended particulates
and respirable particulates in the vicimty of OU12 However, if it 1s determined that these
data may not be representative of OU12 conditions, an OU12-specific air sampling program
will be designed to provide the necessary data This air sampling program could be
addressed m a TM

40103-2\FSECTION 6 Deccember 4, 1992




1-9 ATAV.ILNI-€010P

981040 pue juomadelg pazramdQ 1 uonadwo)) fom z vonopdwo) from
8 saprpnuorper ‘sgHd ‘SfeIo|
8 SO[R[OA
93eroa0) pue Jusmwadely paziumdp sojdweg pos

a8e1on0) pue Juowmadeld pazrumdQ ré sguuog pos S sBuuog oS
aBe1040)) pasoidmy € juounpag
e)e( Swi], [eay [eonfpuy ré AUUIAIDS 19]EA PUNOID) .
eje(q owny, [eay [eondeuy v Surnoong o .«
93e10a0) pue Juowadelq pazranidQ 8 sen) 10§ .

Suruoog eormay) 1 Kaaing sen posg
(ST TvL)

9B8e1oA0) paaoiduny 8 sojdmeg pog feymg S Sodeng ssepmng gour-g
aBe10a0)) pasosduy € Jreydsy .
98e10A0D) paroidum ré sapjoaq qdag -
98e1040)) paroidury 8 [0S renymg .
38e1000)) pascaduary 1 2qosd [eN

£3ojouyoay, paroiduyy - suoneoy £amg 90JH PIod - 11 £aamg fexdojorpey -

Kaamg vonerpey Aaamg -9

w23y uf VN Asamg SNV ugng VN Asamg SWAV Wwqng 1911
Jfeuoney sadweg Spupdy sapdomeg Kpapov Joquiny
JOo*ON joroN SSHI

dSq

OVl

NOSTIVJINOD dSd qAS0dOdd/SINTWAAINOTY DVI 7TIN0

T'9 AT9VL

weidos] uonepoway
661 ‘¢ 19quadag
6301

0 A ‘09
12INO-dM-0011Z

uonezivediQ
e(] 2A199y53
s8eg

ON Uonaeg
Tenuely

ZI muq) sjqeradp

ueld MoM NI/Lpyg rewid
JINVd SLVE A3D0Y npog




1-9 ATAVINI-E010¥

a8es9A0)) pue Jwawmadelg pazamdo 1 uonodwo) Pm 1 wonajdmo) gam
8 SopIPNUOIpel ‘SRS .
8 SIIEIOA -
98e10A0) pue Juowdelq pazvumdQ sojdureg prog

a8e1040)) pue Juowmdeg paziumdQ z s3uniog pos v sBumiog qos
a8ex040D) poroadury € OUmPas
vle(] Sun] redy reonireuy z SUTIIG 19Jep\ PUNOID)
el Sun, [eay [eonireuy 4 Sumoang fog .
afesoa0)) pue Jwawmode]g paziamdQ b sen) [I0§

Suraoong resrwoay) 141 £samg sen pos
(Sre1e W TV.L)

w213y uj b sojdure§ Q10§ eyINg v Sadexdg soepng yom-g
afesaao)) panordwmy € Jreydsy .
9%es9a0) parcidumy b oS epymg .
aBeror0) pasciday L 2qoid eN -

A3ojouyoay, peacaduy .- suonesoy Aoamg a0dJH pieLd - 1 £oarmg eodojorpey .

KsAamg uonerpey Koamsg W-0

wowoady uy VN Asamg SWYV nuqng VN AsAamg SNV nugns TOLT
spenoyny sodweg Spnov sadomeg Koy Jquiny
Jo'oN jooN SSHI
dSd OVI

NOSIVJINOD dSd GASOJOAd/SINAWTIINOTA DVI ZINO
T'9 AT4VL

uoneziuedio
ANe(q 24M03F

weifor] voneipsway
7661 ‘v X3quiada(y

6oz 28eg 21 wup) ajqezsdQ
0 A4 ‘09 ON Uondag ueld YoM DI/LTY teulq
1 ZIN0-dM-0011Z Jenuep INV'H SLV AMD0Y %07




1-9 A 1AVIA\I-€0I0Y

spenoney

sadueg
Jo*oN

Supoy

sapdureg
jo ON

8 SOpIPNUOIpRI ‘STeION -
8 SO[RIOA
98e19A0D) pue Juomooe]d paizramd( sojdureg rog
93e10a0)) pue Juowadeld poziumdQ ré s3uuog pog € sBuuiog pos
98e12107) pasordury 1 FLELI =N
SINSIY OLIPWIIOI))
pue e ouny [e9Yy [EIni[euy Z AUTIOIG IO puno1 .
a8exaa0D) paroaduy v Auroang pos .
Buma210§ reormoy)
(steP VL)
38e10A0)) paroadury v sajdureg pog fewyIng € Sodeng soepmng your-z
98e10A0) pasroaduy .- Jregdsy .
98e1040)) posoidum] v [0S TewYMS . 8¢S Aaamg reodojopey -
£3ojouyda], paroidug - sSuonexo§ AoAms 90JH Pt -
Asamg wonerpey Koamg -0
oWy uf VN kaamg SV nmqng VN foamg SWYV Nugng T9€1

FqunN
SSHI

dSd

DVI

NOSTIVAINOD dSd ASOdOdd/SINTNTIINOAA DVI 7INO

1’9 A19VL

werord uoneipaway uonezivedip
2661 ‘b JoquiadaQ ANeq aNd
6io¢ adeg
0 A ‘09 ON U0nR3s
1 ZIN0O-dM-00112 Jenuep

T nun djqessdQ
ueld YoM DI/LIM feuly
JNVId SLVE AID0Y 0%0d




1-9 FIGVLANI-€0I0¥

98e1040)) pasearduy 1 1212WOISUd ], PAISaN
8 SapIPNUoIpeI ‘S[eJoN .
8 SO[E[OA -
Juowmaoeld peziumdQ sopdwreg [og
Juowaded peziumdQ vé s3uuog pog € sBuuog pog
a8e1240) paroidury v Juounpag
S)NS9Y SLIIOWIIO[0))
pue Ble(] swj, [29y] [EA[euy € SWUDS 1R pUNOID .
98e1040) paroadury 9 SUTuI2DG 10§ .«
Buruoo1g Teormay)
(ST TV.L)
9DdH P pa1aa0) 4 sojdureg pog [eYmMS € sadeng soeyms pu-g
a8e1040)) pasoadwy € Samoig pdoqg -
a8e1010) pasordug 11 Jiog repyms .
a8e10A0)) poroxdurg vz 2q0sd N -
ABojougoa], parordug 9 sEoNed0-] LsAmS 3OJH Piotd - 6S £aamg eaidojorpey .
£oamg woryerpey foamg -0
Wwow2.3y uj VN Aoamg SINYV Wmqng VN Aoamg SWAV Buqng TOEY
deunony sopdmeg Ay sapdureg v JoqmnN
Jo'ON JooN SSHI
dsd OVI
NOSIIVAINOD dSd ASOdOAd/SINANTIINOTY DVI 1IN0
'9 A'T9VL
wexdord uoneIpaWY uoneziuedin
661 ‘v ¥oquiada(g a1e(] 2an03J3
630 aded 7130 9yqesxdo
0 A9 ‘09 ON uoleg ueld oM DY/LY Jeug
1ZIN0-dM-0011Z Tenuepy

INVId SLVIH AMD0Y 0707




19 ATdVLNI-E010¥

98e1910)) poseanuy o1 Moy oM
€ SopIpPnuoIpex ‘sfelo] .
[4% SOMEIOA -
yaomaoelq pazramdQ sopdureg pog
Jjuomadey pezramdQ 8 s3uuog 0§ 01 sBuuog pog
a8e10A07) paseason] € Jmounpag
ele(] ounj, [eay eondeny oz Swusong 1958 punorn .
el suwniy, [esy eonkeny oy Auwoong fog .
98e1040) pasoidwmy 18 Aaamg sen pog .
Burmaoong resrmay)
(ST TV.L)
3DdH Pw paraae) % sojdureg pog epymg 01 sadeng aoeymg gur-g
93e1040) pasordumy rat Jreydsy .
98e10A0) pasordumy YAl Aoig qdag -
98e1910) pasorduyg op Jios repymg .
93e19A0) pasoidmy & 2qoigd [eN -
£3ojouyday, parosduy 74 suoneso] £sams o0JH PR - o8y Koamg reordojorpey .
Aoamg uonerpey Kfaamg W-9
€861-€L61
synsay Laamg
wowa213y uf VN foamg reordojorpey mqng VN [eodojorpey wwmqng TLst
dpeunopey sodweg Ay safduneg Appv JquinN
Jo"ON jooN SSHI
dSsd DVI
NOSTIVdINOD dSd AASOdOUd/SINTWTIINDAA VI ZINO
T'9 ATAVL
wesSorg voneipaway uonezivedig
2661 ‘b 19quiadaQq Neg AN
6Jog adeq 7t Muq) sjqessdo
0 A9 09 ON U019 ueld WOM RI/Loy feuy
1ZINO-dM-0011Z fenuepy INVTd SLVH AMD0Y 004




19 F1GVINI-c010p

Juowo013y uy

Jeuoney

ﬁOﬁSﬁoEﬂuOQ Jugng

ele( reonfeay € Suaong 13re punois) .
duny reay gum S Auruoong pos .
Pduequy afeionoy 6 Aoamg seny pos .
Suruoong [eormoygn) Z€ £samg sen pog
(STeroW Tvr)
uswsaely paziemd() 6 sojdureg pog [enymg 9¢ Sadeng Mg yur-z
98esor0) paAoadury € FIyoId mdog .
d8e1ar0n paroadwy 6 dJ'0S [epgIng .
98e1a10 pasoaduy o %4014 reN .
£Bojougaoy paroidurg 6 SuoneIoy foamg 90dH pJoyy . Z€ foamg [e3ojorpey .
Aoamg uonepey Aaamg w-o
W13y up VN oamg Sy nuqng VN foamg Sppy jrugng TozT
(Hd ‘soregmg)
9Ferar0) poseanug € Somwoong 1M\ punosn
98e1310) psseanuy $ (Hd) spog feyIng
mds poy sungng

J0 ameN Smquosag
uoneImowmIO(y Jruiqng

SSHI

dS4q

IOVI

NOSIIVAINOD 4s4 TISOdOUd/SINTW

I'9 A19VL

AINOTA vy cno

wesdoiy Uoneipautay uonezivedrq

2661 ‘p Joquisoa(y ' aandapg

6log afeg L 1N aqeradg
0 A3y ‘g9 ON uonXg UeId HOM Di/Ly feumy
1ZIN0-dm-oot1z fenuepy ANV SLVI AD0y ppog




19 FTGVLAI £010¥

ve( [eonifeuy € Suruaoing 1epm punoln .
2wy, [eay Pm 9 AUU2DG (0§ «
paoueyuy oferar0) 11 Aaamg sen) pog .
Surusong eorwmoy) 1€ £samg sen) pog
(Stern TvL)
omaoeld peaumdo 41 sojdureg pog fenymg <3 sadeng soepmg gow-z
93e1010)) pasoidug € Jregdsy .
98e10A0) porosduay 1 smoig qdaq -
93e1ar0) pasoiduny 141 oS fepyINg «
98e10A0) parosdury -- 2Goid [N -
£3ojouyoay, poaorduary S SuoNeIO] ASAmS I0JH PloLf 1€ AoAamg peor3ojorpey .
Aaamg nonerpey YI1A1d W-O
Juswaaidy uj VN Aoamg SNV nmigng VN koamg SV Nmqng TOTE
98e1oa0)) paseanu 1 SIOJOWOISUI I, PAISON
a8e1oA0)) poseanu] € SHmog oM
8 SOpIINUOIPRL ‘S[RIO »
8 SOMIICJOA -
a8e1oA0)) paseanug sojdwreg pog
93r10A0)) pasearduy ré sguuog pog sBuuog pog

Jenopey sadweg Loy sapdureg Apapoy Soquany
Jo‘oN JooN SSHI
dSd OVI
NOSRIVAIWOD dSd AISOdOUd/SINAINTIINOTA OVI ZINO
I'9 A'19VL

werlorg uoneipswiay uonezivedio

661 ‘p 1quIaddQ e 2Aa13)5g

6i0¢ adeg 21 M) 3jqeradp
0 A 09 ON uondag ueld MoM RI/L4y 1euig
1Z21IN0-dM-0011¢ lenuepy JINVH SLVIH D0 o30d




19 FTAVLI\I-€010¥

188
Swppng w porm»nQ
APy uoIsIsAuo)
Jeyp Bmquosaq
Um0y uf VN uonemIumdIO(J Nmqng VN uone WMo ymqng TLrt
(Hd ‘oyenya)
98e19A0)) pesearnu] € Buradarog 101 pUnOIn .
98e10A0)) paseanug S (Hd) spos reymg .
Surzoong eormog)
sipds poV sunN
Jo ameN Snquosag
WswWRIdY uj VN uoneIuIWN0(] uqng VN uoneEIWNdO Nmqng 681
98e10a0)) poaordug € SIod M
8 SaprpnuoIpes ‘sfejd .
8 SOME[OA
93e1or0)) poaosdm sojdwreg pog
98e10A0) paroadury z s3uuog pog s3uuog pog

reuoney AV sapdureg oy Jaquiny
JOON o "oN §SHI
dS4d OV1
NOSTIVAINOD dSd AAS0dOUd/SINTAWNAIINOTA DVI ZINO
1’9 A'19V.L

wesdor] uoneipaway uonezivedip

7661 ‘p Jaquada(q e 24NN

6log adey 1 wupy apqeredp
0 A ‘09 ON UOHIIg ueld WOM NY/LIY [ewyg
1ZIN0O-dM-0011Z JenuepN INVId SLVTH AND0d D%0g




[ pajen[eas 3q i sajdwres Furuso1ds I9jem PUNOID  SUOZLIOY [IOS PAqUISIP 10 Fururels Jo 30uPAS FurpI0da1 J0] PRSI0 3q [ sojdures Suruzamns 0§

1-9 ATAVINI-E010¢

Asams 9D JH 4£q pagnuapr seare snofewoue Je suoneso] 3qoid [eN
WNTWOXYD 10J SPOYISUW ILIJOUILIOI0D

"paredtpum st

sojdures Jo 1oqumu wnwrmpy  £10710QR] SGOW W SHOA 10 pIzA[eUe pue syNsa1 sed oS Uo paseq Pa192109 2q [ sojdwres Bupuoons 19jem punosd pue log

pasiaar aq Aewr pajedrpw sojdures jo SUONIEI0] pue SIqUNN  SINSAI ADJH YA PAJE[ALI0D 3q [ sajdtes 319I3u00 10 Jjeydse Jo HONP[I0)
Pasiaal 5q Aew pojedrput sapjoid jo suonEdo| pue sIqWNN  SHNSAI IDJH I PaJe[a1100 9q [ sapyoad [eINIAA JO UOTIFED) .

oamg uonerpey 7 LT SSHI W popnpu]

s3j0ujo0g 19 J1qe],

(e TV.L)

93e13A0) paseanu] 6 S[I0§ [enINg
a8e10A0) paseamu] € aoid pdoqg -
93e1040)) paseardu] 6 '0S [enymMg .
98e10A0)) paseasdu] = 2qo1gj BN -
98e13a0) paseanu] 6 Suoned0] A9AmgS aDJH Pt -
Koamg wonerpey

Jpenoney sadueg Lupov sapdmng Apupy ddquny
Jo‘oN JoON SSHI
dSd OVI

NOSRIVdINOD dSd AASOdOdd/SININTIINOTA DVI TINO
T'9 AT9VL

werdorg uoneipawsy
661 ‘v 3aquasag
6306

0 44 09

1 ZINO0-dM-00112

uonenuedio
aleq 2410949
adeg

ON UOng
fenuepy

Z1 mun) 9jqerado
ueld Mom DY/LIY leuty

JNVId SLVIH AND0Y 5%0d




[

[orawN BY  EMH ‘ DATE 12/2/92 | FILE NAME 40103\FO1-8110WG | REVISION NO 0

[ aperOVED BY

CHECKED BY

»—-

EXPLANATIO

#,

BUILDING

= = = IHSS BOUNDARY

PAVEMENT

SOIL OR GRAVEL

—x— FENCE

—
SZEZE
COINC-2E -

‘¥ Ve ik
)k '/
i

—]—- RADIATION SURVEY

SURFICIAL SOIL/DEPTH
PROFILE SAMPLING LOCATION

DP DEPTH PROFILE SAMPLE
LOCATION

25 0 25 50 FEET

N
2 =
+

\

\— IHSS 147 2

\—- FENCED AREA

CONTAINING
WOODEN PACKING
CRATES, EMPTY
BARRELS, AND
MISC EQUIPMENT

L————-—-—-—---—-—-——.1 - o b e

IHSS 147.2
Activity Number
Radiation Survey 9
Nal Probe at anomalous
HPGe readings
Depth Profile 3
Surficial Soils 9

(25-ft gnd)

NOTE LOCATION OF PHYSICAL SITE
FEATURES ARE APPROXIMATE

PREPARED FOR

US DEPARTMENT OF ENERGY
ROCKY FLATS PLANT
GOLDEN, COLORADO

FIGURE 6-11

FIELD SAMPLING PLAN FOR
IHSS 147 2-BUILDING 881
CONVERSION ACTIVITY




[ REVISION NO O

[FILE NAME 40103\FC1 237 DWG

mh I DATE 12/2/92

[ orawn BY

| approvED BY

]

CHECKED BY

»-

/ \ . P\ LT . ” _ —
\ 7 ! . — ¢ -
\ < N N e — . —_ L_. ~
./ A L [ ST U == _ )
/ S T I ¢
— e e
. mﬂﬂ@ { <085| Be Y N [ ﬁM
2 e | o \ - 5o ||
40000 IT Les -~ +: = )

= EXPLANATION
R 12 S LN R e s
T I —— T 0 Ve — 84 |8 3 14889  MONITORING WELL
- _. i c:_ Li T N o iy 73 | L o = ¢ LOCATION
| 0 Nl e r ~ f __ W v ﬁ.....u:ﬂh b 16889
. — T " | & ABANDONED MONITORING
! - ] 0 i N - = WELL LOCATION
| - _U — ﬁ! N = 15689 T T
I Girsese [ 1] ,@ﬂuumo. o - -,m@ne  — ___ om BERYLLIUM
- , Tz : [ ,H.u _Lm B e | B : N _ CONCENTRATION(mg /Kg)
e 3104 MﬂnTm»H | 28 25 | CHROMIUM
T L— = - T = e = 29 LN T CONCENTRATION(mg /Kg)
- — - 1. #_ I ,_\ T ) — Q69 LITHIUM
’ N 1231 ' _H, I — R CONCENTRATION(mg/Kg)
-2 0 L Iml_ Jb; T = Nwlt Ly 0~ o
kt _1a&%u% [52 2 ST
15989 - - B Ren 07
74807y \.ﬁy ao | Be \«I.IH...:AI i.k.. - e i = - ﬂgfiwl e by B
o3 e |- rﬁ > —
207 L | | 1 %izese — € 17989
\\ _ ; L “u alal) xl;
.Ix!. - Ml"l'
i __ T o TMQ@ -
m .- —— w Gy *, \Mo..l —
i 416189 1 o - (o - ¢ ~
_mv dmmmm% _ : 10! T 11989, - :_ 2 e AN
_ [T — & - L_ & . & 7 / L TR
- - : = N 11589 o e
. 19689 ¢ L - | L
! _ — e o —~
_ u b T--< 12489 0% _ | — ] 8 T
. - " =y /!
w | o~ H
lglosee esms | & 178 \f\_ L
—_ <0.43] Be 0 0187 _ ,
153 | Cr ! ‘o8 | BE _-7 150 0 150 300 FEET
— — — = ___————
= = 99 | L _ ,/fi_m.ifumm._\ == / |
e N _ T T — /M | PREPARED FOR
Ry - AR “ _. US DEPARTMENT OF ENERGY
T Ny P ROCKY FLATS PLANT
- - - GOLDEN COLORADO
i
PR G . a FIGURE 2 37

SELECT METALS
| DETECTED IN SHALLOW
| SOILS(0-3 FEET DEPTH)




