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1.0 PROJECT DESCRIPTION

1.1 INTRODUC _._ON

This test plan documents the requirements for a treatability study on field radionuclide
analysis and dust control techniques. These systems will be used during remedial actions
involving excavation. The data from this treatability study will be used to support the
feasibility study (FS) process. Development and screening of remedial alternatives for the
100 Area, using existing data, have been completed and are documented in the /00 Area
Feasibility Study, Phases 1 and 2 (DOE-RL 1992c). Based on the results of the FS, the
Treatability Study Program Plan (DOE-RL 1992f) identifies and prioritizes treatability
studies for the 100 Area. The data from the treatability study program support future
focused FS, interim remedial measures (IRM) selection, operable unit final remedy selection,
remedial design, and remedial actions.

Excavation is one of the high-priority, near-term, treatability study needs identified in
the program plan (DOE-RL 1992f). Excavation of contaminated soils and buried solid
wastes is included in several of the alternatives identified in the 100 Area FS. Although a
common activity, excavation has only been used occasionally at the Hanford Site for waste
removal applications. The most recent applications are excavation of the 618-9 burial ground
and partial remediation of the 316-5 process trenches (DOE-RL 1992a, 1992b). Both
projects included excavation of soil and dust control (using water sprays).

Excavation is a well-developed technology and equipment is readily available; however,
certain aspects of the excavation process require testing before use in full-scale operations.
These include the following:

* measurement and control of excavation-generated dust and airborne contamination
¢ verification of field analytical system capabilities

¢ demonstration of soil removal techniques specific to the 100 Ar  waste site types
and configu ions.

The execution of this treatability test may produce up to 500 yd® of contaminated soil,
which will be used for future treatability tests. These tests may include soil washing with
vitrification of the soil washing residuals. Other tests will be conducted if soil washing is not
a viable alternative.

1.2 PURPOSE AND SCOPE

The purpose of this treatability test is to generate data supporting the detailed analysis
and design of excavation operations. Data are obtained by correlating field and laboratory
analysis for radionuclides and by demonstrating the effectiveness of dust control measures.
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Therefore, the parameters for selection of an excavation treatability study site are
® a site where excavation will be used as part of the remedial action (i.e., soil sites)

e a site containing sufficient levels of radioactivity so that field instruments can be
effectively used to measure contamination levels, i.e., contaminants are above

background

® a site with a relatively small volume of contamination to minimize the volume
requiring storage or disposal after the test

® a site where remediation will produce minimal impacts to any nearby waste sites.

The site chosen for this study is the 116-F-4 pluto crib. This crib lies in the 100-FR-1
Operable Unit, approximately 120 ft southwest of the 105-F reactor building (see Figure
1-1). This crib is a soil site, has radiological contamination levels sufficient for field
measurements, and is one of the smallest sites in the 100 Area.

1.3.2 Site History

The 116-F-4 pluto crib is a 10- by 10-ft timber structure filled with sand or gravel and
located approximately 8 ft below grade. It received approximately 1,057 gal of cooling
water from individual process tubes contaminated as a result of fuel cladding failures. Water
contaminated with an estimated 280 Ci of fission products was discharged to this crib during
its operating period from 1950 to 1952 (Dorian and Richards 1978). After use, the crib was

covered with a layer of soil.

1.3.3 Nature and Extent of Contamination

The nature and extent of contamination are based on samples collected by Dorian and
"t i y | y  radion
t] sluto 239/240,
strontium-90, and cesium-137 with maximum concentrations as high as 5,400 pCi/g for
cesium-137. The concentrations decrease up to three orders of magnitude with depth (to 20
ft). In addition to this quantitative data, other important information sources include
intrusive investigations into analogous sites and interviews with personnel familiar with the

waste site.

The only potential chemical contaminant is chromium, originating as an algicide in the
cooling water. Pre’” inary results from current limited field investigation (LFI) activities in
the 100-F Area indicate that chromium is not above background levels. As additional
validated data from the LFI activities become available, they will be reviewed for potential

effects on this treatability study.
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field analysis and dust control techniques. The remedy selection tests will also allow
estimation of costs associated with implementation to the accuracy required for the FS
(+50% to -30%). The remedy design phase is performed to optimize the process and to
obtain detailed cost and performance data for full-scale excavation field monitoring and dust

control systems design.

1.5 FULFILLMENT OF MILESTONES

Completion of this treatability test satisfies the 100-HR-1 Operable Unit work plan
(DOE-RL 1992e) interim milestone M-15-05B, established in the Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement) (Ecology et al. 1989) change control
form number M-15-92-11, dated December 3, 1992. The excavation treatability study counts
for the 100-HR-1 work plan treatability milestone. The interim milestone completion date is
November 30, 1993. The milestone is considered completed at completion of the field
activity. In addition to M-15-05B, a milestone (or milestones) will be established which will

include treatment of the excavated soil.

2.0 TECHNOLOGY DESCRIPTIONS

2.1 DUST CONTROL

Dust control is the practice of controlling the amount of particulate matter suspended in
air. Dust control is important during remediation because inhalation of dust particles (<10
pm diameter) is considered a human health risk, and dust particles may contain contaminants
that present an environmental and health threat.

€ generat « gent lyd 1t soil tu con 1, t unt of
energy delivered to the soil (such as wind speed or drop | ght), and the fraction of the soil
that is easily entrained into the air (material silt content). Therefore, control of dust -
generation requires controlling one or more of these factors.

A convenient method of measuring the amount of dust control obtained in an operation
is to compare the dust generation rates before and after control measures are used. The

factor used is the dust control efficiency, and is defined in the following equation (Cowherd

et al. 1990):
R = Ae(1-0)
where:
R =  estimated mass emission rate, Ib/yr.
A = source extent, ft.
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e = uncontrolled emission factor, 1b/(ft* yr).
C = fractional control efficiency.

Empirical formulas for generation of dust duri~~ different activities have been
documented in the Compilation of Air Pollution Emission Factors (EPA 1988). These
formulas present the ri ition between emission factors and the moisture content, energy
delivered to the soil, and particle size variables. By reviewing the formulas, it is possible to
determine which factor should be controlled in a specific dust generating situation. The two
situations of concern for this study are equipment generated and wind generated dust
€ ssions.

For the equipment-generated dust emissions test, the excavation is performed using a
backhoe and potentially a front-end loader. Because the dust-generation rate from a front-
end loader is considered greater than a backhoe, the formula for front-end loader emissions is
used. The emission factor for front-end loader operations is given in Compilation of Air
Pollutant Emission Factors (EPA 1988) and is based on material-handling operations at a
steel mill. All sources (track, tires, bucket, dump) are represented by this factor, which is
given as:

D)
E K (0.0018) ———M—
M, (Z)o.sa
2 6
where:
E = total suspended particulate emission factor, 1b/ton.
K = particle size multiplier (dimensionless) = 0.73.
s = material silt content, % (4% for Hanford formation material).
U =  mean wind speed, mph.
H drop | |
M mater 1 e itent, %.
Y =  dumping device capacity, yd’.

The main parameters open to control during excavation are the drop height and material
moisture content. Of all the parameters, the soil moisture content has the largest impact on
the emission factor. Therefore, controlling moisture content provides the greatest level of
control on the dust emissions. The moisture content is usually controlled by adding water or
modifying the surface of moist soils to reduce water transport to the atmosphere. Because
new soil surfaces are continuously being exposed in an excavation, the only practical way to
control dust is to increase the moisture content by adding water. This can be accomplished
with water sprays, mists, or fogs. Foams may add moisture to the soil but significantly less
than water sprays.
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less-erodible surface. The following methods can be used to reduce wind speed on the soil
surface:

e covering the pile with a wind-impervious fabric or vinyl
e erecting a windscreen
e reorienting soil pile.

The soil piles for this test are being actively worked; therefore, covering them to reduce
wind speed is not an option. For reduction of wind speed, the only applicable methods are
windscreens and pile orientation. While neither method is very effective, windscreens

provide slightly more control of the wind effects.
Methods for forming a new, less-erodible, surface include:

e spraying water to compact and weigh soil particles

e applying chemical dust suppressants to form a crust over the existing soil or to bind
the top soil particles together

¢ establishing vegetation.

The products that form new, less-erodible, surfaces are only applicable to areas that will
not -~ actively worked by equipment, such as storage piles. Establishing vegetation is not
considered an option because the soil piles are transient and are removed after the test.

From the discussion above, three general methods are applicable for this test to reduce
fugitive dust emissions from soils: (1) reducing the wind speed at the soil surface, (2)
inc.  sing the soil moisture content, and (3) changing the soil surface to be less erodible.

2.1.1 Windbreaks

t! weather ters d t v remediation, a
valt ng study v co “icted by Los A Techn.___ A . Inc.
(WHC 1vy,2). Assumptions included the following:

e excavation by conventional equipment, such as rubber-tired front end loaders and
tracked backhoes

® 1o dust control measures

e dust generated from overburden removal, overburden replacement, backfill, and
recontouring was not considered in the study

e soil particles 50 u and smaller (approximately 10.5% of the total soil weight) can
be aerosolized.
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positioned to treat the location rather than the material. For excavation, it is recommended
to water spray the soil prior to excavation, fog spray selected areas during excavation, and
fog spray the placement of the soil into bins, trucks, or stockpiles.

2.1.3 Charged Water Sprays

Because dust and industrial pollutants carry a natural electrical charge as they move
through the air, collision of airborne dust and similarly sized water droplets produces particle
agglomeration and knockdown. The magnitude of the water droplet charge produced by a
fogger is 10° greater than the natural charge on the particles. The charged fog is created by
passing the atomized droplets of the fog through an induction ring to induce an electrical
charge, either positive or negative, depending on the polarity of the dust.

B" 1 and Grenier (1989) tested the effectiveness of a charged water spray in an
underground uranium mine for controlling long-lived radioactive dust and short-lived aerosol
concentrations during rock breaking and ore transportation. McCoy et al. (1985) developed
an innovative method for measuring dust reduction in the laboratory and presented data for
dust reduction effectiveness of hydraulic and charged water sprays and a water-powered |

scrubber system.

While the initial results of the literature survey suggest that charged water sprays should
be considered for testing in the 100 Area, further analysis indicates that outdoor applications
had not been successful. Because the charged fog requires some residence time to interact
with the dust, even a slight breeze disperses the dust and prevents effective dust knockdown.
Based on this information, the charged water spray system is eliminated from consideration

in this treatability study.

2.1.4 Crusting Agents

" =1 crusting agents are sprayed onto the soil surface. The crusting agents penetrate
the TS PR 1 y, fL___acoh ve,du crust ity e i L, DU
dust, and material I¢ on excavation surfaces and stockpiles. ..rmine and Favilla (1987)
stated that polymer-based products such as latex were superior to lignins and waste oils for
coal applications. For the 100 Area excavation, the use of crusting agents will only be
effective during periods when the excavation is not active because the excavation operations
will break the surface crust and allow dust generation.

Bench-scale tests conducted at the Idaho National Engineering Laboratory showed that
chemical dust suppressants are effective for controlling dust spread (Winberg and Wixom
1992, Duce et al. 1989, and Duce et al. 1988). Chemical dust suppressants, or crusting
agents, may produce a tough surface without the need for repeated application; therefore,
they will be tested for applicability in the 100 Area for inactive areas.

11
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laboratory analyses to allow field measurements to identify radionuclide species and
concentrations.

The objective of a field/laboratory radionuclide analysis correlation is to compare and
establish a correlation between in situ field measurements and laboratory analyses. The
correlation is derived from the data range extending from 1/3 the performance limit to 3
times the performance limit for each radionuclide. An index of error, such as the Pearson
correlation (r) or r? is used to quantify the fit of the correlation to the data. The most critical
part of this test is selection of instrumentation. The many types of instruments and methods
for detecting radiation may or may -not be effective at discriminating between individual
radionuclide contaminants in the soil matrix. The effectiveness of a particular field screening
device may be related to the specific radionuclide and potential effects from the soil matrix
being screened. ..ie field/laboratory radionuclide analysis correlation results in selection of
one or more devices that can guide excavation during actual remediation.

In situ radiation measuring devices are assessed to determine if sufficient sensitivity
could be obtained to discriminate radionuclide concentrations at or below performance levels.
This involves comparing instrument sensitivities and response characteristics to background
radiation levels and interferences from other radionuclides. Background and cosmic radiation
have been considered and will not affect the results of field screening for radionuclides. The
contaminant radionuclides are, in general, aged mixed fission products and include alpha,
beta, and gamma emissions. The level of background radiation is the first consideration in
detectino any of these radionuclides. Other important considerations include the sample
matrix auu interfering radionuclides. Table 2-2 presents the instruments recommended for
each type of radiation.

2.2.1 G=mma Radiation

Gamma radiation can be detected by a variety of techniques and discriminated by energy
to identify specific radionuclides, thus leading to improved identification and lower
bacl-~-ound (the background level at any specific energy level is less than the total).

lewg-~d]  L-....Na radiation comes principally from t/ natu se ,r__ural
thorium series, and potassium-40. The gamma radiation from uranium and thorium c: be

attributed primarily to decay progeny, which are usually found in equilibrium with the parent

radionuclide.

The major background gamma contribution from soil occurs within approximately the
first 25 cm below the surface. Higher energy gammas from a depth of 25 cm are attenuated
by about 90%. The attenuation process produces scattered photons of lower energy than the
original gammas. This results in a continuum of photon energies lower than the original
gamma. The energy spectrum available for detection, therefore, is a continuum of scattered
photons with unscattered photons superimposed. The detected spectrum will depend on the
characteristics of the detecting device.

13
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give an apparent lower concentration than dry soils. Because coarse soils with few fines are
less dense than soils composed only of fines, they give a higher apparent concentration than
fine soils.

2.2.1.2 Gamma Pulse Height Analysis. Gamma p1 ‘e height an /sis generates
information on individual radionuclides because it is restricted to the characteristic energy of
the radionuclide gamma emission or a band centered around that energy. A lower detection
limit is achieved because only the background radiation near the characteristic energy is
detected. Shielding is recommended as in gross gamma analysis to lin  the background and
contaminant signals to the sample area. :

Pulse height analysis can be performed in two ways: (1) obtain the gross counts in an
energy band or window that may be characteristic of a single radionuclide (single-channel
an: rsis); or (2) obtain information from a broad energy region to analyze a spectrum of
energies for multiple radionuclide identification and analysis (multichannel analysis). Single-
channel analysis usually employs robust and inexpensive equipment (such as sodium iodide
detectors). Multichannel analysis equipment can be constructed with equal robustness, but
the added sophistication invites more opportunity for failure.

Should single-channel analysis be adequate, multiple measurements can be made using
several devices in parallel. The total equipment cost for these units may be less than a
multichannel device. These simpler devices are also available at a small additional cost with
up to four windows. One or more extra w Jdows allow a simultaneous determination of
background. This reduces the sample collection time, allows a better determination of
natural backgroun and decreases the detection limit. The natural radionuclide spectrum is
generally unchanging in a small area, although so horizons may exhibit large changes. The
largest natural changes tend to be in the concentration of potassium-40. A technique to
minimize the effect of a changing background spectrum is to ratio regions of the natural
spectrum to detect such changes and to ratio the contaminant window to natural windows.
Dividing the energy spectrum at the potassium-40 energy and determining the ratio of the
counts above and below this energy region minimizes the etfect of changing potassium-40
¢~~~ ‘ration. All contaminant radionuclides of interest in the test site have energies less
ot L 40.

The gamma pulse height analysis can also be used to detect the low energy photons from
bren trahlung radiation (the energy emitted by an electron accelerated in its collision with
the nucleus of an atom) and transuranic radionuclides (via association with
americium-241),although detection may be difficult.

2.2.1.3 Gamma Detection from Transuranics. Gammas from plutonium-239 are too
infrequent to consider. However, americium-241 is usually associated with plutonium-239
and has a 60 keV gamma at a frequency of 36% of decays. This may be used to estimate
the concentration of plutonium-239 if the ratios are known, background interference is low,
-~ 1an extended range germanium detector is used (greater efficiency for low energy
photons). Soil moisture will be critical to such a measurement. As an example:

15
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is fitted with a concentric tube of a diameter that will allow an unshielded sodium iodide
detector to fit inside. The annular volume is filled with soil and the gamma radiation is
measured. The enhanced geometry measurement should attain a higher sensitivity and a
lower detection limit with a similar count time.

2.2.2 Beta Radiation

Beta radiation can be detected by a variety of techniques and can be discriminated by
energy for improved identification and lower background. Energy discrimination is generally
not practical for field work and is not recommended for this application. Strontium-90 is the
only radionuclide at the test site that emits solely beta radiation.

The background beta radiation can be attributed principally to the i il u " im series,
natural thorium series, and potassium-40. The beta radiation from uranium and thorium
comes from decay progeny, which are usually found in equilibrium wi the parent
radionuclide.

The background beta contribution from soil comes from about the first 0.5 cm below the
surface. All beta spectra are a continuum of energies. A specific radionuclide can be
identified by the shape of the spectrum and the end-point energy. The attenuation process
produces scattered electrons of lower energy than the original betas, which results in an
alteration of the spectrum. Therefore, the spectrum is dependent upon the matrix and the
distribution within the matrix. The energy spectrum available for detection is a continuum of
scattered and unscattered electrons. The detected spectrum will depend on the characteristics
of the detecting device. Gross beta detection is the recommended technique for measuring
contamination.

Gross beta count rate can be use to detect an increase above the background beta count
rate but cannot be used to identify specific radionuclides. Gross beta is usually only effective
as a screening technique. The background count rate will depend on the efficiency of the

device for beta and gamma, the volume and surface area of the de field
v soil. effic icy ( ly 100¢ '
actr 1 volume: however, tritium and other low e 1 bt

detected by this method. Efficiency of the devices varies for gamma and depends on the
detector material, shape, and volume. Gas detectors usually have a lower gamma efficiency
than plastic detectors, so gas detectors are preferred for achieving a lower detection limit.
Plastic detectors are generally much more robust for field applications and are the
compromise of choice. Crystal-type detectors have thicker protective layers and hence,
inactive layers that reduce beta sensitivity but have much higher gamma sensitivity than gas
or plastic. Crystal detectors are not recommended because of the high gamma background
and consequent high detection limit. Crystal detectors are necessary for bremsstrahlung
detection; however, bremsstrahlung detection is investigated as a part of the gamma pulse
height analysis test.

17
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Because alpha radiation has such a limited range in soil and air, background radiation is
not a significant problem.

Alpha radiation in soil has an even smaller penetration depth than beta radiation;
moisture 1d the matrix cause even larger interferences. Therefore, reliable soil
concentration measurements of alpha-emitting radionuclides cannot be performed in situ.
Other possible means of measuring alpha emitters are correlation to ; nma or beta emitter
concentrations, neutron detection, and gamma detection from the alpha emitters. Gamma
detection of transuranics is described in Section 2.2.1.

The concentration of transuranic nuclides can be inferred from detectable radionuclides
(such as gamma emitters) by correlating between the detectable nuclide and the transuranics
of interest. To accomplish this, the technique relies on a number of assumptions, including
the following:

e the detectable radionuclides have similar soil transport characteristics to the alpha
emitters

¢ the radionuclides were released to the soil in nearly constant concentration ratios.

The time period of the releases must be small compared to the decay time of the
detectable radionuclide or the differences in decay rates (the contaminants of this site have
very long half lives). This prevents use of a single ratio because of the change in ratio
during migration. Historical data do not support a correlation; however, the more >mplete
data from this test may identify a ratio or set of ratios. The test in this case requires no
additional measurements except laboratory radionuclide analysis of the alpha-emitting
radionuclides. Correlations of detectable gamma emitters to alpha emitters are made after all
the results are available.

2.2.5 Neutron Radiation

N it emitted by the t 1suranics. This source of r. ation may |
useful in determinii concentrations of transuranics in situ; howe , it w not be 5] :ific
for any radionuclide.

Background neutrons come primarily from the natural uranium series and cosmic
radiation; however, the amount of neutrons from these sources is so low that they are
considered insignificant.

The soil matrix can have significant effect on the transmission of neutrons. Water in the
soil and the presence of any neutron absorbing materials, such as boron or cadmium,
significantly restrict the transmission of neutrons. Other materials, like fluorine, give off
neutrons after absorbing an alpha particle. Thus, the neutrons detected depend significantly
on the sample matrix.

19
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conducted in the same manner as the water spray program for a direct comparison of results.
This program assesses the volumes of water and surfactant required to reduce the dust
emissions to < 10 mg/m’® for total dust or 5 mg/m® for respirable dust.

3.1.1.4 Crusting Agents--Crusting agents are expected to be primarily effective during
periods when the excavation activities are suspended. This test is performed during all | ~s
of the testing program on the spoil piles. The objective of this test is to assess the

~ application methods versus the effective duration of dust suppression.

3. .2 Field/Laboratory Radionuclide Analysis Correlation

The objective of the field/laboratory radionuclide analysis correlation test is to gather
field data of sufficient quantity and quality to allow comparison with laboratory analyses.
The comparison allows development of calibration factors based on the following:

in situ field of view

soil density

soil moisture content

distribution of the radionuclides in the soil.

With this comparison, the in situ measurement results can be used to determine optimum
measurement parameters (counting time, field of view, and detector type and size) for
achieving necessary measurement sensitivity and detection limits. Initially, 10-minute
counting times will be used for all detector systems. The counting time will be adjusted as
needed Iring the test to determine the most efficient counting methodology. The number of
samples required for a correlation will depend on the relative uncertainty of the
measurements (which is a function of the counting time). One of the test objectives is to
determine the minimum counting time required under varying circumstances to achieve the
necessary relative uncertainty.

To "~z estimation error in field measurements, the detection limit should be a
factor of r the pi (th is thumb). ¢ ’r
test per 'mance objective is, therefore, that sufficier _for in situ

and laboratory ‘:asurements to allow development of measurement protocols that will ensure
~ that in situ measurements have a detection limit that is 10% of the performance level. The
objectives for each element of the test program are described.

3.1.2.1 Gamma Pulse Height Analysis Test. The test performance objective is to achieve
a detection limit that is 10% of the performance level for each gamma emitting radionuclide.

3.1.2.2 Gross Beta Test. The test performance objective is that the detection limit be 10%
of the performance level of the most restrictive radionuclide or 10% of the activity of the
sum of the radionuclides that contribute 90% of the total beta activity. These performance
objectives for either direct beta counting or bremsstrahlung are expected to be achieved only
when the gamma contamination is near background.
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® Real-time dust levels are measured around the excavation including all storage
areas.

* Personal total dust samples are also collected for the equipment operator and ground
crew.

¢ Soil moisture content is measured in the excavation, clean soil stockpile, and
contaminated soil storage area to determine the optimum moisture content for dust
suppression for each phase of the testing program.

Once the excavation is completed, and the remaining soil in the excavation site is ' »wn
to m« the performance limits, the minated soil may be replaced in the excavation
and compacted. The decision to backfill the excavation is made after the test is complete and
the data reviewed. Soil exceeding performance criteria remains = the contaminated soil
fo= storage area for possible later use during ‘ditional treatability tests (such as soil washing).

All excavation and testing are performed by WHC or their designee. Details of the
excavation and associated test programs are discussed in the subsections below.

4.1.2 Site Layout

Exclusion, contamination reduction, and support zones are described as follows:

¢ Exclusion zone - Includes the entire excavation area and staging area, | 1S
additional area(s) required for equipment movement and personnel work space.

e (Contamination reduction zone - Includes the equipment and personnel
decontamination area.

* Support zone - Includes the office frailer, support facilities, and all other areas used
for this project.

. Access to the exclusic zone is  ‘ctly controlled and restricted to authorized personnel
having completed hazardous waste worker training according to 40 Code of Fe« |
Regulations 1910.120 and Washington Administrative Code 296-62-3040 as well as radiation
worker training and other site specific training as required. A log of all persons entering the
exclusion zone is maintained.

4.1.3 Site Preparation

Prior to the start of the excavation, the area is prepared by designating the clean soil
stockpile area, and constructing the contaminated soil storage unit and staging area. The
existing security fence is temporarily dismantled, where necessary, to accommodate
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station. The meteorological station records wind speed, wind direction, temperature,
ba netric pres. @, and relative humidity.

Dust samples are collected from totalizing air samplers located in the exclusion area and
support zone, from a real-time portable monitor, and from personal air samplers. he
sample locations and frequencies are described in the test procedures provided by WHC.

Moisture content testing of the soil in the excavation, staging, and stockpile areas is
performed throughout the test program. Grab s¢ ples are collected at the soil depths and
locations required by the test contractor and analyzed.

4.1.5.2 Phase 1--No Water Addition. This phase of the test program is performed at the
start of the excavation. The objective is to obtain baseline dust measurements during
excavation conducted without any form of dust suppression.

4.1.5.3 Phase 2--Water Spray. The objective of this phase is to assess the effectiveness of
the standard method of water spraying for dust control during construction or remediation
projects.

V' ‘er spraying or fogging is performed using portable, standard fog-spray noz. s
typically used in construction (st :ction of nozzle type is left to the test contractor). Fog
spraying is pe. rmed over the excavation cut surfaces and during movement of soil. Dust
m« Irements are taken during the excavation activities as described in the test contractor’s
procedures. Fog spraying of the potential dust generation locations is conducted on an as-
needed basis. The objective is to use the minimum amount of water to o dust control
requirements as measured by real-time dust monitoring and visual observations. Real-time
dust measurements are performed as specified in the test plan. Additional agents for dust
suppression are added « indicated by air monitoring results or visual obser ions.

During the fog spraying, accurate records are maintained for the vol e of water
utilized each hour for dust suppression, the number of times each area was fog sprayed, and
the ¢ 1tion of each spraying episode. Visual observations on the effectiveness of fog
spraying are also rded.

As each lift is excavated, surveyed, and sampled, the newly exposed surface is fog
sprayed for dust suppression, ar soil moisture samples are collected for testing as described
in the test contractor’s procedures. Similarly, soil moisture content samples are collected 1
the clean soil stockpile and staging area following fog spraying.

4.1.5.4 Phase 3--Water With Additives. This test phase replica . the work of the Phase 2
program however, the effectiveness of adding surfactants to the water is assessed. Two

p '~ ary surfactants are tested. The two surfactants chosen are EMC Squared H20+,
manufactured by Soil Stabilization Products Co. Inc., Merced, California, and MSDC,
manufactured by Pico Chemical Corporation, Tinley Park, Illinois.
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application are kept. Following application of the crusting agent solution, the soil moisture
content is measured in the excavation and in the clean soil stockpile.

4. .6 Backfilling and _ompaction

The disposition of the excavated soil is based on the results of the in situ gamma
detection using the extended-range germanium detector and confirmatory laboratory samples

of the soil pile.

Completion of the following steps to abandon the test pit is protective of groundwater
and constitutes a variance from WAC-173-360. In accordance with direction from Ecology,
no additional variance will be required for test pit abandonment. Excavated soil with
contamination levels below performance levels may be replaced in the excavation in lifts and
compacted by tamping with the backhoe bucket. If required, clean imported soil frc— a
Hanford borrow site will be used to make up the volume, if necessary. I ing backfilling,
the upper 6 ft of the excavation is compacted in 18-in. lifts using the backhoe.

A final site surface survey is performed to monitor radiation levels; any surface areas
determined to exceed performance levels are removed and transported to the contaminated
soil storage unit. Material placed in the contaminated soil storage unit is securely covered
and stored for possible future use in other treatability tests (such as the soil washing test

program).

4.2 FIELD/LABORATORY RADIONUCLIDE AN/ YSIS
CORRELATION EXPERIl! INTAL DESIGN

. .eld measurements of soil radionuclic are made after each excavation lift. ~uring
each measurement campaign, detectors are placed at the locations indicated in the test
contractor’s procedures and left in place for the required counting time. Afterwards, they
are noved and a composite soil sample from the area of view under each detector is
collected. Thr¢ sts are performed . height an

gross beta, and gamma from transurai ftf cont
radionuclides present in the test site. The following subsections provide test details.

4.2.1 Overview of the Test Program

Field radiation measurements are performed at each point indicated in Appendix A. 1e
instruments are used to perform the following tests:

¢ Gamma pulse height analysis for gamma emitters, correlation to americium-241,
and bremsstrahlung radiation measurements

* Large-area beta measurements for gross beta activity.

37







DOE/RL-93-04, Rev. 1

used for both, but requires adjustment and calibration when switching from one
type detector to the other. The largest possible germanium detector with the
highest efficiency is recommended.
e [Large area beta instrument.
Material will consist of sample containers and appropriate sampling equipment.

5.2 DUST COMN.:R(

A variety of equipment and materials are used for the dust control test program. The
following is a list of major equipment and materials:

e Equipment

2}3 - backhoe - CAT 245 trackhoe or equivalent

o - water truck or local source of water

i - totalizing ambient air samplers

i - generators and air compressors

et - meteorological station for wind speed/wind direction, temperature, relative
i humidity, and barometric pressure

- personal air samplers

- liquid flowmeter and totalizer

- automated, real-time dust monitor
- 2-way radios.

® Material
- personal sampler filter materi: and filter housings
- totalizing air sampler filters obtained from laboratory performing gravimetric
testing
- clean fill
- plastic sheeting
- 55-y " drums
- fog spray nozzles
- various dust control agents.

6.0 SUPPC TING DOCUMENTATION

Much of the supporting documentation for this test plan is included in the 100-FR-1
Operable Unit RI/FS work plan (DOE-RL 1992d). While the work plan primarily covers the
RI Phase I investigation, much of the supporting documentation is applic ' le to treatability
testing as well. Supporting documents in the work plans include a field sampling plan, a
quality assurance project plan (QAPjP), a health and safety plan, and a data management
plan (called the information management overview). The data management plan is
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8.0 REPORTS

A report is issued following comp” ion of the field tests and documents the results of
the field/laboratory radionuclide analysis correlation and dust control tests. This report
includes the following, at a minimum.

Detailed description of the « st control systems tested (including equipment and
procedures) and the results of each test.

Recommended dust control system for use during remediation.

Detailed description of the field/laboratory radionuclide analysis cor ation test and
the resulting correlation between field and laboratory analyses.

Recommended future tests for full-scale implementation of dust control and
field/laboratory radionuclide analysis correlation systems.

Data evaluation and interpretation to show comparison of test results with expected
performance and with performance standards in Section 1.3.

Assessment of overall adequacy of the total measurement system with regard to the
DQO of the investigation.

Data package (including data summary sheets) and QA documentation for each test.

A suggested outline for the report is given in the Guide for Conducting Treatability
Studies Under CERCLA (EPA 1989).

9.0 SCHEDULE

Figure 9-1 preser = the schedule for planning and performing excavation treatability
tests. The treatability test fi 1 activities will be completed by November 1993.

The execution of this treatability test may produce to 500 yd’ of contaminated soil that
will be used for future treatability tests. Test tests may include soil washing with
vitrification of the soil washing residi ' . Figure 9-2 presents a proposed integrated schedule
for the ongoing and future treatability tests. This schedule will be refined once data are
available from the ongoing bench-scale soil washing tests.
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1.0 INTRODUCTION

This appendix discusses the requirements for obtaining and analyzing samples as part of
the 100 Area excavation treatability test. A successful treatability test requires sampling and
analysis to achieve representative characterization of the soils for the field/laboratory
radionuclide analysis correlation and for determination of the amount of airborne dust
generated by the excavation operations. The scope includes sampling and analysis for both
the remedy selection and remedy design phases of treatability testing.

..1is appendix specifies the general sampling and analysis requirements for conducting

the excavation treatability study. The test contractor will document specific sampling and
analysis details in test procedures or other documents based upon the requirements stated in

this appendix.

2.0 SAMPI ™G OBJECTIVES

2.1 FIELD/LABORATORY RADIONUCLIDE
ANALYSIS CORRELATION

Sampling objectives for the field/laboratory radionuclide analysis correlation are:
obtain representative measurements and samples of the so in the test site
® determine in situ soil radionuclide concentrations
® derive a correlation between field measurements and analyses performed in fixed

laboratories.
2.2 DUST CONTROL

Sampling objectives for the dust control test are:

ob ~ repre 1tative sam] . of ~“borne part’ 1lates in and around the ex( /ation
site

¢ determine concentrations of airborne particulates.
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Figure A-1. Suggested Field of Measurement Samples.
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4.2 DUST CONTROL

4.2.1 Totalizing Air Sampl ;

The exposed filters are collected at the end of the work day and prior to the start of the
next work day, labeled, and transported to the analytical laboratory. Immediately following
collection, the filters are screened for radiation using the field screening equipment.

4.2.2 Real-Time Air Sampler

Real-time air monitoring will be performed according to the manufacturer’s directions
for use, and the results are noted on the sample log for correlation wi the field activity logs
and other data.

4.2.3 Personal Air Samplers

The exposed filters are collected at the end of the work day, labeled, and transported to
the analytical laboratory. Immediately following collection, the filters are screened for
radiation using the field screening equipment.

4.2.4 Moisture Content

Following collection in the field, the soil moisture content samples are logged, labe :d,
and transferred to the testing facilities for analysis. Original sample material not used in
testing will be archived in the field until the completion of the excavation, in the event that a
confirmation of the test result is required.
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