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Typical Extraction Well Construction.
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3.1.8 Wellfield Extraction Strategy

Based on factors including production data, determination of the radii
of influence, and the results of modeling, the strategy for extraction by the
AVES will be determined. This information will be communicated to AVES
operations for implementation. The strategy will provide for adjustments to
be made monthly or at the discretion of the project scientist. The strategy
will be in the form of recommended flow rates, extraction locations, and other
airflow control functions (e.g., opening a nonextraction interval to ambient
air to increase airflow to subsurface from that point). An overall 216-Z-9
wellfield recommendations report will be completed around mid-February. A
similar wellfield recommendations report for 216-Z-1A and 216-7Z-18 will
follow.

3.1.8.1 Wellfield Extraction Strategy for 216-Z-1A. The AVES has been
operating regularly at 216-Z-1A since February 1992. Considerable data have
been produced that will be analyzed for improving operations. These data,
along with the ascertained radii of influence of the extraction wells, will
contribute toward the development of a strategy providing direction for AVES
operations in the 216-Z-1A area. Also, locations for additional wells and
additional intervals within the existing wells will be selected for further
improving the AVES operations.

3.1.8.2 Wellfield Extraction Strategy for 216-Z-9. An AVES is sche 1led to
begin operating at 216-Z-9 in February 1993. Modifications to existing wells
in the area will be performed to create the initial AVES wellfield. Prior to
the operation of the AVES, a puffer unit will provide a pilot test to gather
data for determining initial extraction strategy. When the AVES begins
operating, data will be produced that will be analyzed for improving
operations. A new extraction strategy will be produced to provide c¢ rection
for future AVES operations in this area. Also, locations for additional wells
and additional intervals within the existing wells will be selected, further
improving the AVES operations.

The results of the puffer tests and the airflow modeling will | vide
input to the determination of the initial extraction strategy to be used by
the AVES at 216-Z-9. This initial extraction strategy will be used to develop
production data. Because of the higher concenti .ions of VOC detected from
several of the wells during wellhead baseline monitoring and because of the
proximity of the wellfield to a sanitary crib (potential for methane gas), a
significantly different strategy for the 216-Z-9 AVES operations may be
created.

3.1.8.3 Wellfield Extraction . ‘ategy for 21i '-18. The AVES operating
primarily at 216-Z-1A operated on a limited basis at 216-Z-18 during the
summer of 1992. This data will be analyzed for improving operations at
216-72-18 when the AVES begins full operations there. A strategy will be
produced to provide direction for the AVES operations in this area. Also,
locations for additional wells and additional i .ervals within the existing
wells will be selected, further improving the AVES operations.
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3.7 1.3 Pressures at Various epths. The pressure gradient :tween air at
the surface (barometric pressure) and air in the subsurface has been
identified as a primary factor in creating the natural air flow into and out
from the wells. A greater understanding of the magnitude and developr it of
this gradient and the elements affecting it is necessary. The pressures at
various depths will be measured by transducers that are vented at different
depths. Stainless steel (1/8-in. diameter) transducer vent lines will e
attached to the exterior of the permanent well casing during well

mstruction, or plastic transducer vent lines wil be placed at different
depths during CPT placement.

3.2.1.4 Site Meteorologic Conditions. The meteorologic conditions at the
site may be the primary driver for the natural air flow of the wells. i0
meteorologic stations are presently set up and operating in the Z-Crib area to
measure the site-specific conditions. These measurements are stored in a
datalogger on each station. The measurements wil be used in correlating the
meteorological conditions to parameters measured by the wellhead monitoring
systems.

Meteorologic data are also available from the Hanford Meteorological
Station, located about 0.4 km east of the 200 West Area.

3.2.1.5 Literature Search. A literature search of the availi le published
information regarding the natural flow from wells will be conducted. This
will provide a basis from which the site-specific testing can be extended.

3.2.1.6 Tracer Gas Testing. Tracer gas testing will provide a fundamental
role in providing information on airflow pathways and VOC movement in the
subsurface. Application of tracer gas techniques will supply information that
could be used for the following:

e Estimate horizontal gas phase migration rate in the unsaturated
zone

* Develop predictive lel input parameters and validate selected
unsaturated zone models

e Estimate VOC migration out of wells and the surface soils

e Create a database that will greatly improve mass balance
calculations aimed at reconciling past and present levels of VOC
in the subsurfa

Tracer gas testing will be performed by ir :cting a known quantity of a
tracer gas into a well. Air flowing out of the well d out of the soils
around the well will be measured for the tracer gas. Trhese concentration
measurements with time will provide mass flux rates from the well and from the
soils and will eventually be used to establish a correlation of mass flux
rates associated with the VOC. A tracer gas that may be used is sulfur
?exaf]uoride (SF;), an inert gas that can be detected at the part-per-trillion

evels.
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Figure 9. Passive Vapor Extraction Test Plan Outline.

I. Test Objective and Scope

The objective and scope of the test are described. The objective is
brief and to the point. The scope identifies who will be involved in
the test, what will be done, where the test will be performed, and the
length of the test (who, what, where, and when).

II. Data Requirements

The data to be obtained during the test are identified. The required
data precision and accuracy are listed.

ITI. Special Equipment

A1l special equipment required for the test will be listed. This can be
used as a checklist while performing the test.

IV. Test Procedure

The level of detail contained in the procedure will depend on the scope
of the test. In general, only enough detail is provided to ensure that
the test is performed satisfactorily.

V. Schedule

The test plan schedule is used to identify key test items and to provide
input to the overall task schedule. The complexity of the schedule will
vary with test scope.

3.2.2.2 Wind Turbine Evaluation and Testing. A wind turbine is also a device
that utilizes the site wind to increase the pressure gradient between the
surface and the subsurface, thus potentially inducing increased flow from the
well. Wind turbines are commonly used to ventilate attics. Wind turbines of
various sizes and designs may be tested in the PNL wind tunnel and on wells
out in the field if initial bench-scale tests demonstrate reasonable results.
An evaluation of the testing will determine their relative effectiveness.

3.2.2.3 Induced Convection Evaluation and Testing. Inducing convective
currents created by increasing the temperature of the air at the top of the
well casing may increase the flow from the well. This concept will be
investigated and may be tested in the PNL wind tunnel and on wells out in the
field if initial bench-scale tests demonstrate reasonable results.
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A1l acquired data from the baseline monitoring of the unsaturated zone
are recorded by the field technician on a field form or stored in the memory
of the instrument. A printed copy of the sampling and analysis results from
each day of monitoring is given to the project scientist.

3.3.2 Routine Groundwater Baseline Monitoring

Groundwater from wells in and around the Z-Crib area and at the
perimeter of the groundwater plume are monitored for concentri ions of VOC.
This helps provide an understanding of changing volume and movement of the VOC
in the groundwater.

Groundwater samples will be collected from approximat( y 26 wells, as
shown in Table 5. The initial 1ist of wells to be sampled was chosen based on
sampling conducted during FY 1991 and FY 1992 and in coordination with other
groundwater monitoring programs. Construction details and analytical results
for these wells are reported by Rohay et al. (1992). At the discretion of the
project scientist, wells may be added or subtracted from this list | ad on
results of current sampling and new wells that become available for  npling.
Sampling during FY 1993 will occur twice, once in November and once in May.

Ongoing Hanford Site groundwater monitoring progr: ; that include
200 West Area wells are (1) the Operational Groundwater Monitoring Network,
(2) the RCRA program, (3) the 200 West Aggregate Area Management Study under
CERCLA, (4) any groundwater monitoring required | Tliquid waste discharge
permits, and (5) PNL site-wide monitoring. The various sampling efforts are
coordinated by the Operational Groundwater Program. Table 5 indicates which
wells are already being sampled under an existing program. Duplication of
sampling efforts will be avoided whenever possible.

Groundwater samples will be analyzed for V{ using a gas chromatograph/
mass spectrometer (GC/MS) in the laboratory and/or with portable field
screening equipment. if feasible. Samples from wells that have carbon
tetrachloride cons ) .ort owb5 ppb (e.qg., -43-88 and 699-49-79)
will be analy: 1 using more sensitive GC method.

3.3.3 Baseline Monitoring Data Analysis

The data compiled during the routine wellhead baseline monitoring and
routine groundwater baseline monitoring will be analyzed and will provide
input to the extraction operations and other site investigators.

3.3.3.1 Data Analysis. The baseline monitoring data will be used to
establish soil-gas VOC concentration contours and update groundwater VOC
concentration contours. The trends of the baseline monitoring data will be
identified and used as input for determining the extraction strategies. Also,
the overall flux rates of VOC from the different media and the movement of the
vapor plumes will be determined.

32







WHC-SD-EN-AP-114, Rev. 1

data will be officially maintained by WHC's Envirc 2ntal Restoration Program
Information Center (EPIC) as per EII 1.6 (WHC 198¢ The data gathered during
PVE testing and wellfield characterization will be compiled, maintained, and
analyzed.

The objective of data management is to keep all wellfield data readily
available and up to date at all times. A1l original data will be logged,
compiled, and maintained in both hard copy and, where approprii: e, electronic
form. Baseline and AVES data will be logged and compiled.

As all data are received, they will be logge in according to applicable
quality assurance (QA) procedures. The data will be assigned a chronological
number in the form ERL-WHC/93-02-SD-9X-YYY where X is the calendar year and Y
is the assigned chronological source data number. A file log (presented as
Figure 10) entry containing the assigned number, mat ‘ial description,
t1 ismitter, file location, and date shall be completed prior to fili j the
data. Data received in electronic format will be prii 2d, and the hard copy
plus the disk copy will be assigned the source data number.

A11 data will be compiled and entered into electronic spreadsheet
format. This will allow for consistent pre: itation of the data (tabular and
graphic formats) and will simplify data analysis.

A1l original data will be maintained in 1 rievable form with
duplicates stored separately from the original.

Data analysis will be performed using a variety of methods (principally
computerized analysis). The principal tool will be computer spreadsheets.

3.4.1 AVES Production Data

The data gathered during operation of the AVES will assist in
optimization of VOC extraction from the subsurface in the Z-Cribh area. Data
received from the project scientist will be compiled and analyzi. to assist in
the wellfield characterization effort. Data reports will be prepared as
requested by the project scientist.

3.4.2 PVES Testing Data

The data gathered during PVE testing will assist in determining the
feasibility, design, and effectiveness of enhancing the natural flow of VOC
from the subsurface. Data will be logged, compiled, maintained, and analyze
to assist in the PVE development/testing effort. Data reports will be
prepared as necessary to support publication of PVE test results and as
requested by the project scientist.
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PART 1
FIELD SAMPLING PLAN















=

WHC-SD-EN-AP-114, Rev. 1

Wellhead Monitr+-i~g:

Location: Z-Crib area wells; possibly farfield wells

Parameters: Well caps on and off, pressures w*  depth, temperatures
with depth, mass flow rate, relative humidity, VOC concentrations,
radon concentrations

Z-Crib Area Soil Gas Baseline Monitoring:

Location:

Near-surface
216-7-9 216-2-1A 216-7-18 General soil-gas Deep soil-
H-11s Wells Wells Wells probes __ gas probes
W15-6 W18-6 W18-9 Wis-1 - W15-6
W15-8 Wi1s-7 Wi1s-11 W18-2 - W15-84
W15-82 W18-85 Wi18-12 Wi1s-17 -
W15-84 W18-86 W18-82 Wi18-18 -
W15-85 W18-87 W18-93 W18-19 -
W15-95 W18-88 W18-94 W18-24

W18-89 W18-95 W18-153
W18-171 W18-98 W18-157

ZZZZZ'ZZZH'II"‘IC"
N= OO UTWRN WA =

Frequency: Twice per week through at least through January 1993.
Target Analytes: Carbon tetrachloride

Farfiel” €~il-Gas Baseline Monitor" —:

Location: Available wells in 200 West Area

Frequency: At least once during FY 1993

Condition: Sample only when barometric pressure is 29.0 in. Hg or less
Target Analyte: Carbon tetrachloride

Installation of Ne ©*--~-~*jon/Monitoring Wells:

Location: 216-Z-9 Trench; 216-Z-1A Tile Field; 216-Z-18 Crib

NOTE: Final determination of the distribution of the new wells
among the three sites will be based on the « timization activities
described in is work plan.

Depth: +60 m (0.5 m below static water level)

Completion: Unsaturated zone monitoring/vapor extraction well

Potential Contamination: Unsaturated Z~~~- carbon tetrachloride,
chloroform, tributyl phosphate, dioutyl phosphate, dibutylbuty]l
phosphonate, plutonium, americium, cadmium (at 216-Z-9 Trench)
~---1dwater: lodine-129, uranium, cyanide, carbon tetrachloride
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Prior to split-spoon sampling, the borehole v |1 be cleaned out with the
drive barrel and measured for depth to bottom. The numl r of blow counts for
the sampler to advance each 0.15 m will be recorded as - 2 sampler is driven.

To obtain a baseline of split-spoon sampler 1 1peratures, selected
samplers will have the pre-sampling and post-sampling temperatures recorded.
The frequency performed will be as directed by the fie 1 team leader.
Temperature-sensitive tape may be applied to the inside of the split tube
approximately 1 in. above the bottom of the threads. If the ambient air
temperature is 80°F or greater, sampler components should be stored in a
shaded or cooled area and assembled immediately prior o use.

Chain-of-custody forms will be generated for solid and liquid samples.
Soil-gas field sampling records will be generated for soil-gas samples.

3.2 LITHOLOGIC CHARACTERIZATION SAMPLING

Samples will be obtained at 1.5-m intervals for lithologic characteri-
zation. These samples will be analyzed for CaCO; coni 1t and moisture
content. CaCO; samples will be collected from bo the saturated and
unsaturated zones. Moisture content samples will not e collected from the
saturated zone or from the slurry recovered during hard-tool drilling.
Samples will be collected in accordance with EII 5.2 (WHC 1988a).

3.3 POROSITY/BULK DENSITY AND AIR PERMEABILITY ¢ IPL G

3.3.1 Data Needs That Define Sampling Intervals

Samples may be obtained for bulk density, porosity, and air permeability
analyses at the project scientist's discretion.

3.3.2 Sample Collection and Pres.. .ation Procedures

Samples for air permeability, bulk density, and porosity will be obtained
with a split-spoon sampler lined with four 15-cm Lexan (a trademark of E. I.
du Pont de Nemours & Company) tubes. The sampling equipment will be
decontaminated onsite per EII 5.4 (WHC 1988a). A minimum of two full Lexan
liners will be designated for these analyses, one for air permeability and one
for bulk density and porosity.

Each sample and liner will be capped immediately upon removal from the
split spoon. The samples will be marked with the sai ling information and
HEIS number. Samples should be protected from physical shock and freezing
during both the sampling and transport process.

A-10
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3.6 VOA SAMPLING

3.6.1 Data Needs That Define the Sample Locations

Volatile organic analyses (VOA) will be perfo ead to identify the
presence of carbon tetrachloride and other volatile organic contaminants in
sediment from the unsaturated »ne.

3.6.2 Sample Collection and Preservation Procedures

VOA samples will be obtained at the project scier ist's discretion.
Samples will be placed in amber glass 40-mL VOA vials. Vials for dry soil
samples will contain methanol preservative. Once )llected, samples must be
refrigerated in an upright position.

Samples will be taken using a core-borer to remove soil directly from the
sampler (split-spoon or drive barrel) or with a metal scoop from composited

cuttings. Samples will be placed in vials immediately to prevent loss from
evaporation.

During hard-tool drilling, VOA samples will be collected with a metal
scoop from the cuttings slurry.

3.7 GROUNDWATER SAMPLING

3.7.1 Data Needs That [ “ine the Sample Locations

Each borehole will be advanced to approximately 1.5 m below static water
level to obtain gr( idwater samples.
3.7.2 Sample Collection and Preservation Procedures

Groundwater samples wil be collected at static water level in each
borehole. The samples will be collected with a Teflon (trademark of E.I.
du Pont de Nemours & Company) bailer in accordance with EII 5.8 (WHC 1988a).

The samples will be transported by PNL sampling staff, who will

distribute the samples to the analytical laboratories. The sample containers
and chain-of-custody forms will be prepared by PNL sampling staff.

3.8 SOIL-GAS SAMPLING

3.8.1 Data Needs That Define Sample Locations

Soil-gas samples may be obtained at the project scientist's discretion.
Samples will be obtained using the Science and Engineering Associates Membrane

A-12
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PART 2
QUALITY ASSUF ""'CE PROJECT PLAN
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Level I1

Level III

Level IV

Level V

Subsurface
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Soil

Groundwater
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Table QAPP-1. EPA Analytical Levels.

Field screening or analysis using portat 2 instruments. Results
are often not compound specific and not qu 1 tative, but results
are available in real time. It is the least costly of the
analytical options.

Field analysis using more sophisticated porti le analytical
instruments; in some cases, the instruments may be set up in a
mobile laboratory onsite. There is a wide range in the quality of
data that can be generated. Quality depends on the use of suitable
calibration standards, reference materials, and sample preparation
equipment; and the training of the operator. Results are available
in real time or several hours.

A11 analyses performed in an offsite analytical laboratory.

Level III analyses usually use EPA (1986) analytical methods, but
may also elect to use Contract Laboratt / Program (CLP) procedures.
Level III analyses do not usually utilize the validation or
documentation procedures required of CL Level IV analysis. The
laboratory may or may not be a CLP Taboratory.

CLP Routine Analytical Services (RAS). A1l analyses are performed
in an offsite CLP-qualified analytical laboratory following CLP
protocols. Level IV analyses are characterized by rigorous QA/QC
protocols and prescribed documentation.

Analysis by nonstandard methods. Al1l analyses are performed in an
offsite analytical laboratory which may or may not be a CLP
laboratory. Method development or method modification may be
required for specific constituents or detection limits. CLP
Special Analytical Services (SAS) are Level V.

Table QAPP-2. Data Quality Needs.
EPA Analytical

Type of Analysis Level
Volatile organic analysis of I, II, III
soil samples
Geotechnical testing of cores I, II, III
Chemical analyses of soil I, II, III
samples
Soil-gas volatile organic I, II
analysis
Microbial analyses I, II, III
I, II, 1 1
Chemical analyses I, II, III, IV
A-20







WHC-SD-EN-AP-114, Rev. 1

7.0 ANALYTICAL PROCEDURES

Wellfield enhancement tasks are identified in Section 3 of this work
plan. Analytical procedures for these methods will be selected or developed
prior to use, and will be in compliance with WHC procedures and/or procurement
control requirements where applicable. EPA Level III and V analyses will be
performed by qualified WHC and PNL employees or offsite laboratories.
Analytical procedures and reporting units for different sample types that may
be collected during well drilling activities are given in Table QAPP-3.

8.0 DATA REDUCTION, VALIDATION, AND [...'ORTING

The task coordinator wil be responsible for preparing a detailed data
package. As a minimum, data packages for Level III and V anal: 3s will
include:

e Sample documentation, including identii :zal in of the organization
and individuals performing the extraction and/or analysis; docu-
mentation of any sample custody; and the date/time of sample
receipt, extraction, and analysis

e Instrument calibration documentation, including equipment type and
model, for the time period in which the sample analysis was
performed

¢ (C data for the methods used

e Analytical results or data deliverables, including reduced data,
reduction formulae or algorithms, and identification of data
outliers or defic cies.

The project managers/principal investigators i1l be responsible for
preparing a report summarizing and interpreting the results of analyses.

9.0 INTERNAL QC

Internal QC methods will be used for chemical and radiological sampling
and analysis for new wells, and include:

e field duplicate samples
equipment blanks
e trip blanks.

One set of duplicate samples and blanks will be 1lect " and analyzed

for each well. As feasible, duplicate samples will be analyzed by laboratory
screening equipment.

A-22
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10.0 PERFORMANCE AND SYSTEMS AUDITS

Audits in environmental investigations are co iidered to be systematic
checks that verify the quality of operation of one or more elements of the
total measurement system. Performance audit requirements will be met by the
use of internal QC methods. Systems audits will be scheduled if requested by
the project manager or the U.S. Department of Ener ', Richland Operations
Office.

11.0 PREVENTIVE MAINTEN? E

A1l measurement and testing equipment used in 1e field that directly
affects the quality of the analytical data will be subject to preventive
maintenance measurements that ensure minimization of measurement system
downtime. Field equipment m: 1tenance instructions will be as defined by the
procedures governing their use.

12.0 DATA ASSESSMENT PROCEDUI S

Measurement data will be assessed and documented by the task coordinator
responsible for that measurement. Any data evaluation will be documented in
field and laboratory notebooks in which information ' lated to the sampling
activities is recorded.

13.0 CORRECTIVE ACTIONS

Corrective actions are procedures that might be implemented on samples
that do not meet QA specifications. A corrective action request might be
generated, for example, by an audit. Corrective actions may include
resampling or reanalyzing samples, if feasible. The primary responsibility
for corrective action resolution is assigned to the WHC cognizant engineer.

14.0 REFERENCES

EPA, 1986, Test Methods for Evaluating Solid Waste - Physical/Chemical
Methods, 3rd Ed., SW-846, U.S. Environmental rotection Agency,
Office of Solid Waste and Emergency Response, Washington, D.C.

EPA, 1987, Data Quality Objectives for Remedial Response Activities:
Volume 1, Development Process, EPA/540/G-97-003, Office of Solid Waste
and Emergency Response, U.S. Environmental Protection Agency,
Washington, D.C.

A-24



















WHC-SD-EN-AP-114, Rev. 1

phosphate degradation product< such as dibutyl phosphate and monobutyl phos-
phate, are also likely. A ca 1ium nitrate solution was sprayed on the soil at
the 216-Z-9 Trench.

ie principal radiological contaminants in the unsaturated zone
underlying the three disposal sites are plutonium-239/240 and americium-241.
Minor i )unts of cesium-137 and strontium-90 are also indicated in the Waste
Infor ation Data System database for the 216-Z-9 Trench and the 216-Z-1A Tile
Field.

Groundwater contaminants identified in the 200 West Area include carbon
tetrachloride, chloroform, cyanide, fluoride, hexavalent chromium, trichloro-
ethylene, nitrate, strontium-90, tritium, technetium-99, iodine-129, and
uranium,

GENERAL SAFETY ISSUES

Aside from the chemical and radiological cont. ination present in the
area, this project will involve a number of industrial safety issues. Some of
the disposal sites involve the potential for cave-in. This could cause
personnel injury or equipment damage and will be controlled through strict
compliance with safety plans. Equipment used for some tasks will expose
personnel to mechanical hazards such as pinch points and overhead hazards.
Noise, possible flying objects, and 1ifting heavy tools and equipment will be
involved. Potentially encountering underground utility lines is a concern
when driving soil-gas probes or drilling holes; these activities are con-
trolled by excavation permits/geophysical surveys. A1l equi; ent used will be
in good condition and equipped with the proper safety devices. Safety plans
will be developed for the specific work tasks and will adequately address both
chemical and industrial safety issues. These plans are revii ed and approved
by Westinghouse Hanford Company (WHC) internal safety organizations prior to
work initiation.

\INING

Work crews at the site will have routine safety meetings and will have
received the appropriate training based on the work being cai ied out. Other
specific training will be spelled out in site-specific safety plans as they
are developed.

SITE CONTROL/EMERGENCY PLANS

With the exception of the well-drilling tasks, tasks suj; »rting the

FY 1993 wellfield enhancement (work plan, Section 3.0) will 1 juire relatively
few individuals to complete. Site control should not be an * ;ue when inside
the 216-Z-1A Tile Field because the tile field is - 1ced. Site control at the
216-Z-9 Trench, the 216-Z-18 Crib, and other areas will be ¢« -olled through
the use of control zones ‘iere necessary. The field team le. -/site safety
officer will control and coordinate access to the site. Visitors will be kept
at a safe distance from field activities at all t ;. Only rained team
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