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1.2 BACKGROUND

1.2.1 Purpo

Treatability studies are primary components of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) remedial
investigation/feas ility study (RI/FS) process, providing critical
performance and cost information to evaluate and select remedial alternatives
at hazardous waste sites. The purpose of this treatability test is twofold:
to obtain a correlation between radiological field surveys and laboratory
measurements and to test a variety of dust suppression methods.

Completion of the field activities for the 100 Area Excavation
Treatability Test by November 30, 1993, will satisfy the treatability study
milestone M-15-05B, established in the Hanford Federal Facility Agreement
Consent Order change control form number M-15-92-11, dated December 3, 1992.

The 100 Area Excavation Treatability Test will involve the extc ration of
contaminated soil from the 116-F-4 waste site (100-F Area 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). The 116-F-4 pluto crib is a 10- by 10-
by 10-ft timber structure, filled with sand or gravel, located approximately
8 ft below grade. It received approximately 1, 7 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 coveri with a layer of soil. For
this test, it is assumed that contaminated soil occupies a volume of 20 by 20
by 25 ft deep. ’

1.2.2 Test Objectives

Refer to the test plan (DOE-RL 1993) for specific objectives related to
this test. A summary of these objectives is provided below.

. Determine the optimum operating parameters for the radiological
screening equipment.
. Determine the degree of correlation between the radiological
screening results and laboratory results.
J Determine the extent and nature of contamination in 116-F-4.
. Determine the most effective method of dust suppression.
2
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receiving the proper waste designation. Waste will be handled as discussed in
Appendix D and the regulator-approved waste control plan.

4.0 REPORTING REQUIl fENTS

During the test, field logbooks shall be maintained by the field team
leader, sampler, and a Special Analytical Studies technician. Information
recorded within these Togbooks will be used to supplement laboratory results
and other existing documentation used in the production of the final report
discussed in the test plan (DOE-RL 1993).

4.1 DATA CORRELATION

4.1.1 Field Screening

The sampling objectives for the field/laboratory radionuclide analysis
correlation are as follows:

e (Obtain representative measurements and samples of the soil in the
test site

e Determine in situ soil radionuclide concentrations

e Derive a correlation between cone penetrometer data, field
measurements, and laboratory analyses.

To assist the radiological technician in tracking samples and relating them to
radiological screening results, Table 5 may be of use.

In addition to the radiological screening, a total of four samples of
i1 will | f d :reened for metals and, in particular, Cr(VI). If the
field screening sampies indicate the presence of chrome, or other metals
greater than background, s_. les will be sent to an offsite laboratory for
verification and comparison with laboratory results.

4.1.2 Dust Suppression Effectiveness
The sampling objectives for the dust control test are as follows:
° Obtain representative samples and determine concentrations of

airborne particulates in and around the excavation site

. Demonstrate the effectiveness of commercial dust control agents on
Hanford soil during remediation

. Demonstrate long term effectiveness of commercial crusting agents
on noncontaminated Hanford soil.

To assist air sampling personnel in data gathering, Table 6 may be used, or
the air monitoring results can be recorded directly into the field logbook.
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EXCAVATION EQUIPMENT

The following rept ients a brief summary of the equipment required to
conduct the excavation activities. The list below is not considered all
inclusive and additional items may be required as determined by the supervisor
of the excavation activities.

tractor, backhoe, trucks

barricades

waste drums, labels, and associated packaging
measuring tape

shovels

RADIOLOGICAL SCREENING EQUIPMENT

The following represents a brief summary of the equipment required to
conduct the radiological screening activities. The list below is not
considered 1 inclusive, and additional items may be required as determined
by the cognizant engineer/scientist. This Tist does not include equipment
under the control and/or supervision of health p rsics personnel.

. ATV (all terrain vehicle) and towing assembly

. detector assembly

] soil standards for detector calibration

J detection hardware and software

. 16x16x4-in. NaI(T1) gamma detector (Geometrics/Harshaw), primarily
for ~'Cs and gross gamma

. 3x3-in. NaI(T1) gamma detector (Bicron), primarily for ’Cs and
gross gamma

. 35% efficiency hyperpure germanium gamma detector (Princeton Gamma
Tech) for_all gamma-emitting radionuclides including 2*'Am when
not much “'Cs is present

J 10-in. plastic scintillating beta detector (out for bid vendor
&%; 1lected yet), will detect all beta emitters, but primarily

r

. 24x24-in. plastic fiber scintillating detector (PNL), will detect
all beta emitters, but primarily 05y, NOTE: The size is not
finalized.
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2.2 NO W, ! ADDITION

No water addition for dust suppression will take place over the first
2 days of the excavation. The objective of this test program is to define a
baseline dust generation for excavation and a baseline soil moisture content.
If site conditions prevent this phase of the test during the first few days,
the "no water" tests will be conducted on the clean spoil piles after the
excavation is complete, or on the clean edges of the excavation.

2 WATER SPRAYS

Water sprays for dust suppression will be performed between the third
through eighth day of the excavation. This phase will be divided into two
parts. Tl first will assess the effectiveness of the standard method of
water spraying for dust control. The second will evaluate the DRYFOG

o Ultrasonic Misting System, manufactured by Sonics Inc., which is contained in
e the Contaminated Control Unit (CCU) obtained from Idaho National Engineering
maf Laboratory (INEL).
=

= 2.3.1 Standard Water Sprays
Tégi Water spraying will be performed using portable, standard fog-spray

nozzles that are typically used in construction. Spraying will occur at the
excavation cut surfaces, contaminated soil storage unit, and at the stockpile
areas. MWater spraying of the potential dust generation locations will be
performed on an as-needed basis, with the objective of using the minimum
quantity of water required to maintain the dust levels below allowable levels,
as measured by real-time dust monitoring and visual observations.

| During the water spraying, the volume of water utilized each hour for
| dust suppression, the number of times each area was sprayed, the duration of
| each spraying episode, and visual observations of the effectiveness of the

| spraying shall be recorded on the Dust Control | .a Sheet (Figure BF-1).

|

As each 1ift is excavated, and the newly expo: | sur- :e is sprayed for
dust suppression, the samples for soil moisture content determination will
collected for testing. Similarly, the soil moisture content samples will be
collected in the stockpile areas. Dust monitoring will be continuously
performed.

The following general procedure will be used:

1. Ensure tank is filled with water.

2. Ensure nozzle is attached to hose. Record the type of nozzle that is

attached.
3. Record beginning water meter reading and time on data sheet.
4, Begin spraying ¢ /n area, noting time, location and approximate size of

area to be sprayed on data sheet. Attempt to spray just enough water to
adequately contain dust. Do not over saturate the a1 1.

B-4
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5. After spraying is completed, note water meter reading and time on the
data sheet.

6. Collect soil moisture content sample from are which was sprayed.

7. Repeat steps 3-5 for each water spray application.

2.3.2 Misting System

The misting system which is part of the CCU will be evalt “ed during the
6 to 8 days of testing. This system utilizes a specially designed nozzle to
mix air and water to create a fine cone of mist. The CCU contains a 300-gal
tank for water supply, a compressor to supply air to the misting system, and a
pump to provide water pressure at the misting heads. The trailer is designed
to operate up to six heads, either individually or in tandem. The misting

heads can be placed in strategic positions to provide dust control for digging
operations.

The misting system heads will be positioned at strategic locations over
the dig area that does not interfere with ongoii operations. The misting
system will be operated per the instructions for operation of the CCU.

During the misting operation, the volume utilized each hour for dust
suppression, the duration of each spraying epis¢ :, and visual observations of

the effectiveness of the spraying shall be recorded on the Dust Control Data
Sheet.

As each 1ift is excavated, and the newly exposed surface is sprayed for
dust suppression, the samples for soil moisture content determination will be
collected. Similarly, the soil moisture content samples will be collected in
the stockpile areas. Dust monitoring will be performed.

2.4 WATER WITH IDITIVES

This phase of the test will be performed during the ninth to twelfth day
of the excavation. This test program will replicate the work of the Phase 2
program; however, the effectiveness of the addition of surfactant will be
assessed.

Two surfactants will be tested, for two consecutive days each. The two
surfactant chosen are EMC Squa: | H20+ (manufactured by Soil Stabilization
Products Co. Inc.), and MSDC (manufactured by Pico Chemical Corporation).

The water/surfactant mixture will be prepared according to Table BT-2
and will be applied using portable, standard fog spray nozzles. Spraying of
the potential dust generation locations will be performed on an as-needed
basis, with the objective of using the minimum quantity of water required to
maintain the dust levels below allowable levels, as measured by real-time dust
monitoring and visual observations.

B-6













WHC-SD-EN-TC-004, Rev. 0

Note the time, volume used, air temperature, weather conditions, wind
speed and direction. Also note any visual observations.

Repeat the above steps as needed.

B-10
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APPENDIX C
SAMPLING AND ANALYSIS PLAN
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Figure CF-1. Cone Penetrometer Sampling Points.

Y20 Ft

L A d

[ 3
[ ]
|
.\*.
[ ]
O
2.
o,
3
o
(@]
3,
o

to be Located
by CPT o _—

3 Ft.
(Typical)

Not to

C-6

-=— Assumed Maximum
Extent of
Contamination

Sample Point
(Typical)

Scale

JMF\071593-A







WHC-SD-EN-TC-004, Rev. 0

The objective of this sampling effort is to collect radiologici data
from the soil samples to correlate with the field radiation surveys. This
objective will be met by collecting the soil samples from the areas
immediately underneath the radiation detectors as soon as the field surveys
are completed. Samples will be identified with a Hanford Environmental
Information System (HEIS) number that corresponds to the location, thereby
linking the soil samples to the respective survey locations. Samples being
sent to an offsite laboratory will be identified with HEIS numbers as
discussed in Section 4.0. Number of samples to be collected is discussed in
Section 3.2.2.

3.2.1 In Situ Assays

The excavation will be conducted by removing soil in 2-ft 1ifts. After
each 1ift, the field team leader will direct the field surveys. Approximately
16 Tocations will be surveyed at each elevation. Immediately following each
radiological survey, a corresponding soil sample will be collected at some of
the locations. The Health Physics Technicians will also conduct a field
survey of each location. Results of the surveys will be provide to the field
team leader.

Techniques will be applied in the field so hat minimum detectable
radionuclide concentrations are at levels at least as low as Table CT-2. As a
practical matter, detector counting may be terminated if any one isotope is
found to exceed the limits of Table CT-2 by a factor of five, and all
instruments are in agreement. At that point, the detectors may be moved to
the next survey location. Conversely, the field team leader may elect to
ey 3:nd count times to obtain specific information for nonlimiting isotopes.

Special conditions may exist near foreign objects such as timbers,
piping. or boulders. Planned surveys and samplir Tlocations will be adjusted
as necessary to avoid these unc¢ -ground objects. This will ensure that the
relationship between field surveys and laboratory analyses are not skewed by
abnormal concentrations of entrained contamination. Special surveys and
sample collection may be conducted over timbers ¢ | other object for spec: ¢
object characterization. These decisions will be made by the field team
leader. Added survey/sample sites shall be noted in the field logbook.
Adjustments to the sampling plan are discussed in Section 7.0.

A1l instrumentation will be mounted on two carts that can be pulled as a
trailer with an all terrain vehicle (ATV) or truck-mounted winch. One will be
for computer equipment, called the instrumentation cart. The other will be
for the detectors, called the detector cart. If feasible, all instrumentation
and detectors will be placed on a single cart. A truck-mounted winch will be
used to 1ift the trailers from the pit if ATV performance is inadequate.

The instrumentation cart will be connected ¢ zactrically to the detector
cart with coaxial signal cable. The instrumentation will consist of a
personal computer-based multichannel analyzer with personal computer card-
mounted analog to digite converters. This cart will also contain a line
conditioner. Electrical power will be distributed from this conditioner to
the computer and instrumentation cart.

C-8
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Reported activity will be corrected for rocks. Rocks are not included
when sampling soil for laboratory analysis, but are measured in situ.
Activity is attached to surfaces, and the fine particles have far more surface
area per unit weight than do rocks. Thus, the specific activity (pCi/g) is
different for rocks and sand from the same soil. A 5-gal bucket of soil will
be screened and weighed at each excavation 1ift to determine the weight
percent fines. The reported activity will be the measured value divided by
the weight percent fines.

3.2.1.1.2 Beta Detectors. The beta detectors will be calibrated
directly against soil spiked with the isotopes of interest. The soil volumes
will be Targe enough to cover the entire face of the detector and will be
thick enough to behave like an infinitely thick sample.

Rocks will not be a problem because the measurement is just a surface
measurement, and the rocks will be raked aside before making the measurement.

3.2.1.2 Data Storage and Reduction. Multichannel spectral data will be
collected and stored from the output of the detectors. To minimize
radiological exposure and personnel heat stress, data will be reduced in a
post-acquisition fashion after collecting all the data associated with each
excavation Tift. It is expected that all data will be processed by the end of
each work day.

NaI(T1) spectra taken from higher activity regions containing clear and
unobscured photopeaks will be reduced to radionuclide activity by comparing
the net photopeak area to standards. Photo peak areas will be found using
commercial analysis software. Spectra from lower activity regions of soil
containing obscured photopeaks will be reduced from region of interest (ROI)
counts to radionuclide activity by solving simultaneous equations using
commercially available software. Both approaches require single isotope
standards for all the major radioelements in the sample.

High Purity Germanium (HPGe) spectra will be reduced to radionuclide
activity from net photopeak areas using commercially available software. An
~gy versus detector efficiency calibration curve will be developed from a
single multiple energy standard. Isotope-specific standards will not be
required.

The shape of the 10-in.-diameter plastic scintillator beta spectra will
be used for isotope identification. Identification of either PTc or %Sr will
be made for those spectra that clearly match known spectra of those isotopes.
No attempt will be made to quant1ﬁ¥ more than one isotope from each spectrum.
Spectral data will be reduced to Sr act1v1ty by summing the total counts in
a broad high energy ROI and compar1ng to a °Sr standard. This ROI will be
set above the energy of "’Cs conversion electrons. In the unlikely event
that pure Tc 1s observed, the total counts in a broad low energy ROI will be
compared to a PTc standard Technetium-99 results should be treated as
semiquantitative, and the results should be used only for indication purposes.

Data from the PNL Large Area Beta detector will be reduced to 05y
activity based on the total number of beta events that are energetic enough to
penetrate through three different layers of scintillating fibers. As the beta
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3.3.3 Verification Sampling

In order to ensure that the excavation remove all contamination from
the crib, verification samples from the bottom of the crib will be taken. A
minimum of four verification samples will be taken and a full suite CLP and
radiological analysis will be run. One sample will be taken from each of the
side slopes, and two samples will be taken from the bottom of the crib.

3.4 DUST CONTROL SURVEYS AND SAMPLE COLLECTION

Dust control procedures are provided in Appendix B. This section of the

- sampling plan concentrates on the collection of air and soil samples.

3.4.1 Air Samplers

A total of seven low-volume air samplers will be used during this test
as discussed in the Treatability Test Plan (DOE-RL 1993a). The samplers will
be placed as indicated in Table CT-3 and Figure CF-3. The location of the
air samplers will be adjusted in the field based on wind direction data
collected from the meteorological station. A site map will be completed at
the beginning of the test and each time the samplers are adjusted to record

the sampler positions.

Table CT-3. Placement of Air Samplers.

Placed in the direction of: Number

Principal Seasonal Wind

Secondary Seasonal Wind
Cross Winds (both directions)

I Additional dSampiers l

W N =] =

Air sampler filter papers will be collected at the beginning and end of
the work day and once during the weekend. This sampling methodology results
in 77 dust samples per week (14 per work day and 7 per weekend).

The air samplers utilize an electric-powered vacuum pump drawing air
through a preweighed filter. The filters are removed from the sampler, placed
in a clean bag that is label |, and placed in an envelope. The air samplers
will be located on a site map and given unique designations. The filters
collected from each sampler will be labeled with the sampler designation and a
unique sample number. The sample log will note - : sample number, time period
elapsed, air flow volume, and hand-held radiation screening results. Samplers
shall be operated per WHC-IP-0692, Section 11.09.02, "Environmental Ambient
Air Sampling" (WHC 1990). Environmental Protection shall operate the air
samplers.

C-12






WHC-SD-EN-TC-004, Rev. 0

3.4.2 Real-Time Air Monitoring

During the working day, the real-time air monitoring will be performed
every 2 h. Real-time air readings will not be obtained in the excavation, but
will be located around the perimeter of the excavation.

A second program of real-time air monitoring will be followed at the
completion of the work day, as described in the test plan. Real-time dust
measurements will be taken 1 h after all dust suppression measures have been
completed for the work day. A second set of real-time dust measurements will
be obtained 2 h after the end of the work day, and a third set of real-time
dust measurements will be obtained 3 h after the end of the work day.

The Tocations for the real-time total dust air monitoring will be based
on the daily wind directions and will be indicated on a site map daily, and
included in a field logbook. The monitoring points will be taken in the order
to form a circuit around the excavation. Prior to the start of the circuit,
wind direction will be established. The locations of the monitoring points
will be determined by the sample technician so that the samples are obtained
both upwind and downwind of the area/dust source of interest. The upwind
points are important to determine the amount of dust entering the site and
what effect the nearby buildings are having on wind patterns (i.e., shedding
of vortices may cause significant turbulence upwind of the site). In order to
accurately record the reading locations, a standard site map will be prepared,
and a map showing actual monitoring locations wil be completed for each
sampling circuit.

Real-time air monitoring will consist of noting readings from the meter.
Readings will be obtained at the designed Tocations and will be noted on the
data sheet. To record the actual locations of the sample readings, the
reading locations will be marked on a site map for each circuit, with the
sample designations also noted beside the location marker. The readings will
be recorded on a master sample log.

3.4.3 Personal Air Samplers

Personal air mplers will be worn by the backhoe operators and the
sample technicians working in the exclusion zone. New filters will be
installed at the start of each work day and collected at the end of the work
day per approved Hanford Environmental Health Foundation (HEHF) procedures and
protocol.

HEHF shall have the responsibility of operating, controlling, and
i 1lyzing the personal air samplers.

3.4.4 Soil Moisture Content

S0il moisture samples will be taken from the 12 locations each 1ift, in
locations the same as the field rad surveys on the perpendicular grid and also
will be taken from the spoil piles daily. This sampling program will result
in approximately 200 to 250 moisture content samples collected during the
entire test program, and a larger number of samples may be collected as
determined by the field team leader.

C-14
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4.2 CHAIN OF CUSTODY

Chain-of-custody records shall be maintained in accordance with the
requirements of EII 5.1, "Chain-of-Custody" (WHC 1988). The chain-of-custody
form shall ensure the traceability of the sample from time of collection until
disposal.

4.3 SAMPLE ANALYSIS REQUEST

An approved laboratory shall be used to conduct Taboratory analyses.
The request for appropriate analyses shall be included on the WHC sample
analysis request form as provided in EII 5.2, "Soil and Sediment Sampling."
| Horatory specific forms may be utilized in lieu of the WHC form and shall be
made available by the Hanford Analytical Sample Manat 1ent Organization
(HASM) .

4.4 DECONTAMINATION

Hand-held equipment used for the direct collection of samples shall have
been previously cleaned in accordance with EII 5.5, "Decontamination of
Equipment for RCRA/CERCLA Sampling." Cleaning of backhoe equipment in the
field shall follow the requirements outlined in EII 5.4, "Field
Decontamination of Drilling, Well Equipment, and Sampling Equipment.” A1l
associated activities shall be recorded in the field logbook.

4.5 SHIPPING

Shipping requirements shall conform with EIT 5.11, "Sampling Packaging
and Shipping" (WHC 1988).

5.0 WASTE HANDLING

Waste materials associated with sampling will be composed mainly of used
personal protective equipment and packaging materials and shall be handled in
accordance as described in Appendix B and the regulator-approved Waste Control
Plan. Materials that have not contacted the potentially contaminated soil
shall be segregated from the contaminated materials.

Potentially contaminated items shall be placed in reinforced
polyethylene bags and sealed with tape. Each bag shall be labeled with the
sample number associated with the sample location and shall be placed in a
drum for storage at the site until the soil samples are analyzed. The drums
shall be given a unique tracking number and shall be labelled with an Interim
Control of Unknown, Suspected Hazardous Waste Form (IC Form).

The material will be designated for waste disposal per the sample
analysis results, using the worst-case samp results for each drum's
contents. Drums will remain at the site in accordance with the IDW waste
control plan.

C-16






WHC-SD-EN-TC-004, Rev. O

Table CT-5. Hazardous Material Sa »le Analyses.
Parameters of An;l{E;§a1 déggg%i%n Precision | Accuracy
interest L (soil) (s0il)
(TMA/Weston) 1imit
ALL SAMPLES
TAL Metals CLP CRDL® +35% 75-125
Nitrite/Nitrate EPA 353.2 1.25 mg/kg +35% 75-125
Anions: EPA 300 +35% 75-125
fluoride sulfate 2.5 nm 'kg
chloride phosphate 1.25 mg/kg
1.25 mg/kg
1.25 mg/kg
Total activity LA-548-111 50 pCi/g
LA-508-121
Volatile organics cLp CROL® b
Semivolatile organics cLp CRDL® b

®For all CLP analytical categories, CRDL refers to the Contract
Required Detection Limit specified in the CLP Statements of Work
(EPA 1990a, 1990b).

®Precision and accuracy as defined in the CLP Statements of Work
(EPA 1990a, 1990b).

6.2 DUST CONTROL SAMPLE ANALYSIS

6.2.1 Air

Immediately following collection, the filters will be :reened for
radiation by the HPT using hand-held equi| nt. Fi  :r papers will be
transferred to the Geotechnical Engineering Laboratory at the 377 Building in
the 300 Area. The filters will be weighed to obtain the total weight of
material retained during the time of exposure (gravimetric analysis, EPA
1975). The laboratory analytical report will provide the amount of dust
collected on the filter as micrograms. The volume of air drawn through the
filter over the sampling period is recorded for each sample using the air
sampler totalizer. The total weight of the dust retained on the filter is
divided by the volume of air in the sample to obtain results expressed as
micrograms per cubic meter.

6.2.2 Real-Time Air Monitoring

Real-time air monitoring will be performed according to the
manufacturer's directions for use, and the results will be noted on the sample
log for correlation with the field activity logs and other data.
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the discretion of the field team leader. The medium utilized for the
equipment blank shall be silica sand. The trip blank and field blank have
been deleted in accordance with OSWER Directive 9355.0-7B, Appendix C,

Section C.6 (p. 13).

8.0 SAMPLING PLAN MODIFICATIONS

Under field conditions, the optimal aspects of preliminary sample design
often are not achievable. Factors influencing these efforts can be equipment
malfunction or breakdown, weather conditions, improper equipment, soil
conditions, physical barriers to sampling equipment, and overly optimistic
evaluation of capabilities. Because of unforeseen field conditions,
modifications to the planned activity may be necessary as decided by the field
team leader.

To ensure efficient and timely completion of tasks, minor field changes
can be made by the person in charge of the particular activity in the field.
Minor field changes are those that have no adverse effects on the technical
adequacy of the job or the work schedule. Such changes shall be documented in
the daily logbooks that are maintained in the field. If it is anticipated
that a field change shall affect the agreed to work schedule or requires the
approval of the lead regulatory agency, the applicable DOE unit manager will
then be notified.

9.0 REFERENCES
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DOE-RL, 1993b, Hanford Site Background: Part 1, Soil Background for
Nonradioactive Analytes, DOE/RL-92-24, Rev. 1, U.S. Department of
Er gy, Richland Operations Office, Richland, Washington.

EPA, 1975, Quality Assurance Handbook for Air Pollution Measurement Systems,
EPA/600/7-77/027A, U.S. Environmental Protection Agency, Cincinnati,
Ohio.

EPA, 1990a, USEPA Contract Laboratory Program Statement of Work for Organic
Analysis, Sample Management Office, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1990b, USEPA Contract Laboratory Program Statement of Work for Inorganic
Analysis, Sample Management Office, U.S. Environmental Protection
Agency, Washington, D.C.

WHC, 1988, Environmental Investigation and Site Characterization Manual,
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C-20



il

R

!

e

29
J!‘

WHC-SD-EN-TC-004, Rev. O
WHC, 1 10, Health Ph; ics Procedures } 1wual, WHC-IP-0692, West jhouse Hanford
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT

The QAPP's principal objective is to maintain the quality of field
activities, sample handling, laboratory analysis, and to document each
processing level.

The EPA devised an analytical level classification system (EPA 1987)
that provides increased data quality as the scale increases. Level I consists
of field screening methods. | el II entails more advanced onsite analytical
techniques. Level III concerns standard laboratory program procedures.

Level IV consists of EPA Contract Laboratory Pro¢ am procedures. Level V
addresses specially developed procedures where standard methods are not
available or require a high degree of analytical sensitivity.

WHC developed a site-specific analytical classification that fulfills
the EPA data quality goals. It consists of two data quality levels: field or
laboratory screening and validated laboratory analyses (McCain and Johnson
1990). Field or laboratory screening is equal to EPA Levels I, II, and III.
Validated laboratory analyses are equal to EPA Levels IV and V.

The sampling plan list analytes of interest along with precision and
accuracy requirements.

4.0 SAMPLING PROCEDURES

Sampling activities shall be consistent with the current applicable WHC
(1988) procedures and the sampling plan. These procedures are identified in
the project field sampling plan. They include:

e EII 1.4, "Instruction Change Authorizations"

e EII 1.5, "Field Logbooks"

e EIT 1.6, "QA | :ords Processing"”

e EIT 1.7, "Indoctrination, Training, and Qualification”

e EII 3.4, "F' °d Screening"

e EIT 5.1, "Chain of Custody"

e EII 5.2, "Soil and Sediment Sampling"

e EII 5.5, "1706 KE Laboratory Decontamination of RCRA/CERCLA Sampling
Equipment"

e EII 5.11, "Sample Packaging and Shipping."

As noted in Chapter 3, procured participar contractor and/or
subcontractor services shall be subject to the following (WHC 1989):

e QI 4.0, "Procurement Document Control”

e QI 4.1, "Procurement Document Control"”

e QI 4.2, "External Services Control”

e QI 7.0, "Control of Purchased Items and Services"
e QI 7.1, "Procurement Planning and Control"

e QI 7.2, "Supplier Evaluation"

e QI 7.3, "Source Surveillance and Inspection"

e QI 17.0, "Quality Assurance Records"
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7.0 ANALYTICAL PROCEDURES

Procedures based on the referenced methods shall be selected or devel-
oped, and approved before u: in compliance with appropriate WHC procedure
and/or procurement control requirements as noted in Chapter 4.

8.0 DATA REDUCTION, VALIDATION, AND REPORTING

8.1 DATA REDUCTION AND DATA PACKAGE PREPARATION

A11 analytical laboratories shall be responsible for preparing a report
summarizing the analysis results and a detailed data package. This includes
all information necessary to perform data validat »n to the extent indicated
by the minimum requirements of Section 8.2. Data shall be reported on a dry-
weight basis. The data summary report format and data package content shall
be defined in procurement documentation subject to WHC review and approval as
noted in Chapter 4. As a minimum, laboratory data packages shall include the
following:

e Sample receipt and tracking documentation, including identifica-
tion of the orgar zation and individuals performing the analysis,
the names and signatures of the responsible analysts, sample
holding time requirements, references to applicable chain-of-
custody procedures, and the dates of sample receipt, extraction,
and analysis

e Instrument calibration documentation, including equipment type,
model, initial and continuing calibration data, method of
detection 1imits, and calibration procedure used

e Additional qi ity control data, as appropriate for the methods
:d includir- matrix spil ;, duplicates, recoverv perrentages,
precision da ' tory blank data, and identi..cal »n of any
nonconformance tI .~ 1y have affected the laboratory's measurement
system during the analysis time period

e The analytical results or data deliverables, including reduce
data, reduction formulas or algorit s, unique laboratory
identifiers, and description of deficiencies

e  QOther supporting information, such as recit structed ion
chromatographs, spectrograms, traffic reports, and raw data.

Sample data shall be retained by the analytical laboratory and made
available for systems or program audit purposes upon request by WHC, RL, or
regulatory agency representatives. Such data shall be retained by the
analytical laboratory through the duration of their contractual statement of
work, at which point, it shall be turned over to WHC for archiving.
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- Duplicates
- Control samples
- Other supporting documentation.

The minimum requirements of this section shall be invoked in procurement
documents or work orders, compliant with standard WHC procedures as noted in
Chapter 4.

10.0 PERFORMANCE AND SYSTEMS AUDITS

Program activities are subject to oversight by WHC QA personnel. Audits
may address quality-affecting activities that include, but are not limited to,
measurement system accuracy, intramural and extramural alytical laboratory
services, field activities, and data collection, processing, validation,
reporting, and management. WHC QA audits shall be performed under the
standard operating procedure requirements of WHC (1989).

System audit requirements are implemented in accordance with QI 10.4,
"Surveillance." A1l quality-affecting activities are subject to surveillance.
The project engineer shall interface with both the Environmental Field
Services quality coordinator and the QA officer. The QA officer is
responsible for providing independent formal audits/surveillances to ensure
compliance with planned activities, and identify conditions adverse to or
enhancing overall performance quality.

11.0 PREVENTIVE MAINTENANCE

A11 measurement and testing equipment used 1 the field and laboratory
that directly affect analytical data quality shall be subject to preventive
maintenance measures that ensure minimization of measurement system downtime.
Field equipment maintenance instructions shall be as defined by the appro' |
procedures go' °'n J their use. Laboratories shall be responsible for
performing or managing the maintenance of their analytical equ  nent; main-
tenance requirements, spare parts lists, and instructions shalt pe included in
individual methods or in Tlaboratory QA plans, subject to WHC review and
approval. When samples are analyzed using EPA reference methods, the
preventive maintenance requirements for laboratory analytical equipment are as
defined in the procured laboratory's QA plan(s).

12.0 DATA QUALITY INDICATORS

12.1 DATA ASSESSMENTS BY ANALYTICAL FACILITY

Adherence to approved procedures will be sufficient for the majority of
data reports. To the extent possible, performance-based standards will be the
preferred method of assessment for precision and accuracy measurements. A
familiar example is the use of control charts. Values exceeding a 3-sigma
1imit on well-established and appropriate control chart should be flagged when
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Precision evaluation at the project level will address interlaboratory
precision. Precision of environmental measurement systems is of* 1 a function
of concentration. This relationship should be considered before selecting tt
most appropriate form of summary statistic. Simp istically, this relationship
can usually be classified as falling into one of the fc lowing three
categories.

e Standard deviation (or range) is constant.
e Coefficient of variation (or relative range) is constant.

e Standard deviation (or range) =~4 cot ‘icient of variation (or
relative range) vary with concencration.

The pooled standard deviation or pooled coefficient of variation can be
used to summarize data in bullets 1 and 2, respectivelv. Bullet 3 will
require either graphical summary of the data or specia” :zed regression
techniques.

Data quality assessments are generally made at concentrations typical of
the observed range in routine analyses. In some situal ins, the typical value
measurement will be below an estimated practical method, or instrument
detection 1imit (i.e., an engineering zero). If standard exists (or is to
be set) at some positive finite value, quality assessment summaries may be
desired at that level rather than the most representative concentration.

13.0 CORRECTIVE ACTIONS

Corrective action requests required as a r¢ 11t of surveillance reports,
nonconformance reports, or audit activity shall be documented and disposi-
tioned as required by QR 16.0, "Corrective Action;" QI 16.1, "Trending/Trend
Analysis;" and QI 16.2, "Corrective Action Reporting" (WHC 1983). Primary
responsibilities for corrective action resolution are assigned to the project
engineer and the QA officer. Other measurement systems, procedures, or plan
corrections that may be requiri ' as a result of routine review processes shall
be resolved as required by governing procedures or shall be referred to the
project engineer for resolution. Copies of all surveillance, nonconformance,
audit, and corrective action documentation shall be routed to the project
QA records upon completion or closure.

14.0 QUALITY ASSURANCE PROJECT REPORTS

Special QA reports are not planned for this project. Project records
will be maintained in conformance with standard operating procedure
requirements of WHC (1988). Project records will be maintained according to
EIT 1.6, "QA Records Processing," and technical data will be dispositioned
according to EII 1.11, ..chnical Data Management." Surveillance,
nonconformance, audit, and corrective action documentation shall be routed to
the project QA on completion or closure of the activity. The final pro, :t
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3.0 FIELD DESIGNATION/HANDLING OF WASTES

The western side of the exclusion are is t| designated Centralizad
Waste Container Storage Area for the 100 Area Excavation Treatability .ust.
Exclusion zone barricades, proper postings, and the reactor exclusion fence
will be sufficient to isolate the storage area from other personnel on the

‘Hanford Site. A second area has been set up to hold the radioctively

contaminated soil, and will be referred to as the Centralized Radioactive
Contaminated Soil Storage Area.

3.1 CPT CHARACT™MIZ 'ON DERIVED WASTE

Crib penetration with the CPT will be conducted over sheet plastic.

Should a spill of hydraulic fluid occur, the plastic sheeting will be used

ith available adsorbents to contain the fluids. The plastic sheeting,
absorbent, and fluid will be disposed of in a plastic bag in a 8-gal drum.
The appropriate labeling will be applied to the drum and the drum will be
stored at the Centralized Waste Container Storage Area to await waste
disposition. A spill of hydraulic fluid is unlikely, but should it occur,
Environmeni ~ Compliance will be notified of the event and the proper
documentation will be submitted. Waste will be handled in accordance with the
applicable sections of WHC-CM-7-7, EII 4.3 (WHC 1988).

Waste associated with tI CPT charac' -ization of the crib will consist
of potentially contaminated steel piping (from the probe) and miscellaneous
waste (chem wipe towels, small amounts of soil). Unless released
unconditionally, waste will be stored in the appropriate container at the
Centralized Waste Container Storage Area. It will receive the proper labeling
and documentation. Waste will be handled in accordance with the applicable
sections of WHC-CM-7-7, EIl 4.3 (WHC 1988), and WHC-CM-5-16, Section 2
(WHC 1991).

3.2 SOIL STORAGE UNIT

Soils recovered during ti ;avation that have been identified by field
screening and other field instrumentation as contaminated (regulated) will be
segregated from noncontaminated soils and placed 1+ thin the Centralized
Radioactive Contaminated Soil Storage Area. Contaminated soils will be stored
in a TerraStor (a trademark of ModuTank, Inc.) soils storage unit located at
the western side of the exclusion area. During periods of activity, efforts
will be taken to ensure the entrainment of contaminated soils in the wind does
not occur. Waste will be handled in accordance with this plan, the applicable
sections of WHC-CM-7-7, EII 4.3, and WHC-CM-5-16, Section 2.

The storage unit will consist of 2-ft-tall side panels, braced at a 60°
angle. The panels will frame 50- by 100-ft area. The panels will be
anchored with 100-1b sand bags and clean borrow soil (used as fill material
between the bags and the panels). Contaminated soils will be piled within the
framed area, on top of 20-mil PVC with an underiying 100 i1 geo textile. The
20-mil PVC and geo textile will cover the area directly underneath the soils
as well as the frame. Seams wi- in the PYC will be welded together at the
factory, prior to use. This will fc. . an impermeable barrier under the soils,
over the entire area occupied by the TerraStor unit.
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