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Summary

In Situ Gaseous Reduction is a technology currently being developed by the U.S. Department of
Energy for the remediation of soil waste sites contaminated with hexavalent chromium. Prior work
suggests that a ca  idate for application of this approach is the 183-DR site at Hanford. However, deep
vadose zone drilling is needed to verify the presence of a hexavalent chromium source and to determine
the concentration levels and spatial distribution of contamination. This document presents e
requirements associated with drilling one to two vadose zone boreholes at the 183-DR site to obtain this
information. If hexav: ntchromium is determined to be present at levels of at least 10 ppm in the
vadose zone in one of the initial boreholes, that hole will be completed for gas injection and six additional
gas extraction boreholes will be drilled and completed. This network will be used as a flowcell for
performing a gas  itment test at the site.
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1.0 Introduction

This document describes field activities associated with installation of boreholes to verify the
presence of hexa' ent chromium in the vadose zone at the former location of the 183-DR facility, a
water treatment plant, in the 100 . DR Area of the U.S. Department of Energy (DOE) Hanford Site,
Richland, Was ngton. If the zone of contamination is identified, treatment by injection of a reactive gas
(In Situ Gaseous Reduction or ISGR) has been proposed. The ISGR approach is expected to have a
significant effect on local groundwater by immobilizing chromium in the vadose zone. Thus, sampling
and analysis of vadose zone samples to support data collection needs for the 183-DR ISGR demonstration
will be complete as outlined in this drilling description of work. A draft treatability test plan has also
been prepared that describes technical activities and requirements associated with the gas treatment
demonst  n.®

The first two boreholes to be installed (Phase 1 Drilling) will provide data to determine whether
sufficient hexavalent chromium contamination exists at the 183-DR site to warrant a full-scale 3GR
treatability tes "hexavalent chromium concentrations exceed 10 ppm in vadose zone sediment material
below 15 feet e soil column, one of these boreholes will be designated as the gas injection borehole,
and Phase 2 Drilling will be initi :d. Activities under Phase 2 include the installation « six extraction
boreholes around the injection borehole and an optional pre-test characterization borehole within the
network. Also described in this description of work are activities associated with drilling and soil
sampling of three boreholes during post-treatment characterization activities (Phase 3 Drilling).

Bechtel Hanford Incorporate BHI) will be responsible for drilling activities described in this
document. Pacific Northwest National Laboratory (PNNL) will be responsible for geological logging,
preparation of borehole construc n records, and sediment and groundwater sampling and analysis.

English units are used in this report because they are used by drillers to measure and report depths
and well cons 1 on details. The conversion to metric can be made by multiplying et by 0.3048 to
obtain meters or by multiplying inches by 2.54 to obtain centimeters.

(a) Thornton, E. C., K. B. Olsen, T. J Gilmore, R. Schalla, K. Cantrell, S.W. Petersen, and M. Oostrom.
2000. Treatability Test Plan for In Situ Gaseous Reduction at the Hanford 183-DR Site. Pacific
Northwest National Laboratory, Richland, Washington.
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6.0 Data Quality Objectives

The primary objective of the demonstration test is to evaluate the feasibility of the ISGR technology
by applying it to the treatment of . romium in the unsaturated zone of the field test site. The results will
be used to evaluate the potential application of the technology at other sites for immobilizing chromium
and determining : cost of the te. 10logy relative to other approaches.

As indicate in a draft treatability test plan,® data collection during the demonstration will be focused
on:

e detern syst “seffe veness for immobilizing and detoxifying hexavalent chromium in the
unsaturated zone

e optimizing equipment operation
¢ assessing the potential impacts of the technology to the environment
e determining 2 cost effectiveness of the technology.

Identification of the type and nount of data to be collected and the methods used to collect and
analyze the sample data for this drilling work plan were directed by the Data Quality Objectives (DQO)
process. This process involves a series of planning steps based on the scientific method that are designed
to ensure that ’pe, quantity, and quality of environmental data used in decision making are

appropriate for the intended application. Specific data needs that will be fulfilled as a result of
implementing this drilling plan include the following:

e distribution and concentrations of chromium (VI) in the soil
e test site physical properties

e contamin luction in the sediments

e impact of the ocess on the vadose zone

e analytical da required for waste designation.

(a) Thornton. .C., K. B. Olsen, T. J Gilmore, R. Schalla, K. Cantrell, S.W. Petersen, and M. Qostrom.
2000. Treatability Test Plan for In Situ Gaseous Reduction at the Hanford 183-DR Site. Pacific
Northwest National Laboratory, Richland, Washington.
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8.0 Sample Documentation and Custody

Sample colle.  on and analysis and chain-of-custody will be documented in accordance with the
following sections. All pertinent records generated in the field or laboratory will be transferred to PNNL
for storage in the project file.

8.1 Field] )cumentation

Sampling team members are responsible for properly documenting sample collecting activities in
acco - w' " p edures PNL-DO-4, PNL-AD-4, and PNL-SA-1 (PNL 1993) or their equivalents to
provide an accurate and defensible record of sample collection fore ° sample. Specifics ple

llection info on shall be recorded on the appropriate field record sheets. Supplemental sampling
information (a: lired in the sampling procedure) shall be recorded in a field logbook. In addition,
field geologist will record in fielc g those samples that will analyzed for waste designation as well as all
screening results on the borehole .

8.2 Photographs

Photographs will be taken throughout all aspects of characterization and process monitoring activities.
A record of these photographs (by roll and frame number [e.g., R1/F3]) will be kept in the field log book.

8.3 Sample m bering System

Every sample collected, including soil and effluent, is assigned a unique sample identification
number. For soil, a suffix indicating the depth (in feet) at which the sample was taken is part of the
identification number. For exam &, a sample collected at a designated location is assigned sample
identification number 18> R-BHI; for samples collected at depths of 10, 20, and 30 ft at this location,
the complete sam e identification numbers would be: 183DR-BH1-10, 183DR-BH1-20, and 183DR-
BH1-30, respectively.

8.4 Laboratory Documentation
Laboratory documentation should include the following, as appropriate:

e instrumen bration records

® instrumen ng records

e method blank records

e calibration verification records

o documentation of standards iceability

¢ sample records, including sample ID number, date, and time of analysis
e equipment blank records
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11.0 General Requirements

General worker health and si 'ty training requirements, technical procedures, and technical
specifications associated with this drilling project are identified in the following sections.

11.1 Safety and Health

All personnel working at the drilling sites under this description of work will have completed, at a
minimum, an Occupational Safety and Health Administration Act 40-hour Hazardous Waste Site Worker
training program (29 CFR 1910.120). The drilling will be performed in accordance with requirements in
the subcontra ir’s zalth and Safety Plan and Activity Hazard Analysis.

11.2 Technical Procedu: ;/Specifications

This section identifies technical procedures/specifications applicable to field activities erformed
under this description of work. Activities associated with installing the boreholes will adhere to the
following documents:

e PNNL Field Procedures (in PNL-MA-567)

- QC-02  Collection and Handling of Quality Control Samples

- AD-04 Sediment Sample Chain-of-Custody and Field Record Form

- DO-01 Collection and Documentation of Borehole Samples and Well Construction Data
- DO-04 Contaminated Sediment Sampling

- AD-04 Sediment Sample Chain-of-Custody and Field Record Form

® PNNL Geotechnical Procedures (in PNL-MA-567)
- SA-1 Sediment Sample Analysis/Sample Control Procedure
- SA-2 Sieve Procedure
- SA-4 Constant Head  ‘draulic Conductivity Determination Procedure
- SA-7 ater Content
- SA-8 Clod Density/Bulk Density
- SA-9 Determining Pa cle Density
® XRF Method (KLM XRF-01)

e Project Specific Procedures

- Water-Extraction of Chromium (VI) from Soil Samples (Section 5.1.1)
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A.

JBCONTRACTOR shall be responsible for construction of the wells to include
mobilization, drilling, sediment sampling, discrete depth aquifer sampling, completion,
w  abandonment, waste handling, demobilization, and other work necessary to
construct the wells in accordance with this contract. Table 1 describes the construction
and data requirements for this scope of work.

Two (2) wells shall be installed for the H,S demonstration project. The wells shall be
screened within the saturated zone only (screen intervals described in Table ** '
( ralizers shall be used on the saturated screened portion only. SUBCOM  \CTOR
shall surge the filter pack to settle it. Filter pack and temporary carbon steel casing shall
be back pulled to approximately 1 ft above the static water level. Installation of the
optional remaining screen intervals and the six additional wells will be  de based on
lytical results. If the decision is made not to install the remaining sc 1 intervals and
additional wells, :boreholes shall b¢ andon per WAC-173-160.







1

bilization

Subcontractor shall mobilize drill rig, required equipment and materials to the
work site.

Site will be set-up in accordance with SUBCONTRACTOR s Site Specific
Health and Safety Plan and/or Activity Hazard Analysis and concurrence of the
CONTRACTOR’s Field Superintendent.

(n Establish construction boundaries and restrict access by physical barrier
(e.g. yellow rope, construction netting, barricades).

2) ¢ BCONTRACTOR shall estat™" "1 and post the approp = "e signs on
the work zone (e.g. control area, hard hats, eye protection, hearing
protection).

3) SUBCONTRACTOR shall control access to the work s

Drilling

i)

iii)

SUBCO [RACTOR shall advance the well in accordance with this contract to
the depth required to install the specified length of screen below the static water
level or abandon as determined by the site geologist.

Well Sampling

m Continuous split tube sampling shall be performed. CONTRACTOR to
supply split tube samplers. Samples shall be collected in Lexan liners
minimum length of 6 in. Subcontractor to supply liners and end caps.

Final W  Completion

1) SUBCONTRACTOR shall procure and install all permanent material in
accordance with this contract.

(a) Set screen and pe1  ment casing in we

(b) The top of the screen will be set as determined by the
CONTRACTOR'’S site geologist’s interpretation of field
conditions.

() Settle the filter pack, the CONTRACTOR will determine
when development is complete, prior to placing the
bentonite plug and/or cement seal.

(d Install bentonite plug

(e) " ‘all cement seal.

® Install surface seal.
















1. Method

Exhibit “E”

TECHNICAL SPECIFICATIONS

SUBCONTRACTOR shall drill, construct the well, and abandon the boreholes according
to these specifications, and shall conform to Chapter 173-160 Washington Administrative
Code (WAC 173-160), Minimum Standards for Construction and Maintenance of Wells
and their approved Health and Safety Program. A variance will be provided, if necessary,
by CONTRACTOR.

method of drilling shall be selected by SUBCONTRACTOR and submitted to
CONTRACTOR for approval. The SUBCONTRACTOR’s selected equipment, toc g,
materials and methods shall take into consideration the geologic formations, soil
sa Hling requirements, and control of known or suspected contamination and shall be
capable of collecting representative samples for laboratory analysis, allowing for
geophysical logging that is representative of actual contamination conditions, advancing
the well to the anticipated depth, installing and removing all temporary casing,
completing the well, and installing the pump assembly.

1) Excluded methods based on expected impact to data quality objectives are as
follows:
) Mud or other liquid based (e.g. polymer) circulation systems are not
allowed for any of the boreholes. Introduction of air during drilling of
igh risk intervals and H,S wells is not allowed.

ii) Drilling methods are restricted to a non-circulatory method over the listed
intervals. Project sampling requirements and related circulatory requirements are
depicted in Exhibit D.

iii) Drilling methods and techniques shall have the capacity to remove :  cuttings

from the hole. Subcontractor equipment must have the capability of achieving a
calculated return velocity of up to 5000°/min.

iv) SUBCONTRACTOR shall maintain a high degree of dust suppression and
control during all phases of the execution of this Subcontract. Water may be
added to the borehole to minimize dust at surface, with approval by the
CONTRACTOR.

The wells shall be straight and plumb. Well straightness test will be performed by the
subcontractor and will be verified by the subcontractor by running in temporary casing
once hole has been drilled to total depth; with a piece of pipe approximately 20 feet long
with 1” diameter smaller than the inside diameter of the temporary casing.

2. SUBCONTRACTOR SUPPLIED EQUIPMENT & MATERIALS

Exhibit “E”
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C.

A ensed driller shall be at the job site (work site) while well construction work is being
conducted.

1e SUBCONTRACTOR shall ensure all site workers have read and documented having
read this Exhibit “E” with all attachments.

18. ATTACHN NTS

A.

Exhibit “E”

] :ation maps
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Figure 1. cal Nested Well Completion for ISGR

Note: Grc 1dwater well installed only in the injection well.







No. of
Copies

ONSI- _

4 DOE Richland Operations Office

G. I. Goldberg
J. P. Hanson
K. M. Thompson

A.

Washington Department of Ecology
W. W. Soper
11 Bechtel Ha

J. G. April

K. R. Fecht

R. L. Jackson (5)
J. M. Jimenez

G. B. Mitchem
S. W. Peters
V.]. Rohay

CH2M Hill

M. H. Sturges

inford, Inc.

Distribution
No. of
Copies
51 Pacific Northwest National
W. F. Bonner
J. G. Bush
HO-12 K. J. Cantrell
K8-50 J. L. Devary
A5-13 M. W. Fullmer
-12 J. S. Fruch
T. J Gilmore
M. J. Hartman
K. B. Olsen
B5-18 R. Schalla
R. M. Smith
F. A. Spane
E. C. Thornton (30)
HO-17 B. A. Williams
HO0-02 M. D. Williams
HO-19 Information Release (7)
X5-50
HO-21
HO0-02
HO-19
X9-06

Distr.1

PNNL-13261

aboratory

K9-14
K6-96
K6-81
K6-96
P7-28
Ke
K6-81
K6-96
K6-96
K6-96
K6-96
K6-96
K6-96
K6-81
9-36
K1-11




