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. Washington Administrative Code (WAC), Chapter 173-160, “Minimum Standards for
Construction and Maintenance of Wells”

. Bechtel Hanford, Inc. (BHI) procedures for drilling, as described in Section 9.2

This description of work (DOW) supplements those documents to include the installation of
production wells and provides any special requirements necessary to meet the sampling DQOs,
as described in Attachment A. A well data sheet is included as Attachment B.

4.1 DRILI NG

] wells will be *~-talled using standard drillii - methods from the surface to total drilled
depth. Drilling will continue downward until the Kingold Upper Mud Unit is penetrated (e.g.
approximately 5 ft into the mud unit).

Radiological contamination is not a concern at these sites. Dry cuttings generated from above
the water table wi  be discharged to the ground after release by a Radiological Control
Technician (RCT). A dust control system (e.g., cyclone), equipped to provide sampling access,
will be used. Drilling spoils produced during the installation of these wells will be managed in
acco nce with the waste management | n for the project (DOE-RL 1997).

42 CONS RUCTION

All four (4) wells will be constructed as water production/protection wells. As such, the wells
are designed to maximize water recovery efficiency and to minimize the inflow of particulate
material. The well design meets the minimum standards required in WAC 173-160 for
construction of resource protection wells. The wells will be constructed using 6-inch stainless
ster  V-slot wire wrap screens, with 6-inch carbon steel riser casings extending up to the surface.
This design is consistent with the design used for the 100-HR-3 and 100-KR-4 pump-and-treat
system wells. Table 1 gives the approximate well depth, screen length, water levi  sand pack
interval, and cement seal interval for each well. A typical well construction diagram for these
wells is shown in Figure 3.

Final placement of the well screen will be at the direction of the site geologist/hydrologist and
will be predicated on the estimated high water level. A 20-ft screen length has been preselected,
based on recent experience from installing well 199-D4-1. However, information on the
saturated thickness that is acquired as the new boreholes are drilled may necessitate a change in
screen length. If more than 7 ft of screen is likely to remain above the water table (i.e., the
saturated thickness is less than 13 ft), a shorter screen length will be considered by the site
geologist/hydrologist in the field.
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record all screening results on the borehole log per Environment: Investigations Procedure
(EIP) 7.0, “Geologic Logging”.

6.0 PURGEWATER

P ewater generated during well development activities will be handled in accordance with BHI
procedure EIP 1.11, “Purgewater Management,” and with the purgewater strategy document,
Strategy for Handling and Disposing of Purgewater at the Hanford Site, Washington

(DOE-RL 1990).

7.0 QUALITY ASSURANCE

The BHI Quality Management Plan (QMP) (BHI-QA-01) defines the ERC Team management
system that is in place to ensure quality. The QMP provides a quality assurance program
designed to meet the requirements of the Hanford Federal Facility Agreement and Consent
Order, U.S. Department of Energy Orders, and state/local regulations. All work performed
under this Description of Work (DOW) and any work packages that accompany the DOW, will
be performed in compliance with the QMP.

The QMP is implemented for this project via the following controlled manuals:
. ERC Quality Plan (BHI-QA-01)

. ERC Quality Program Procedures (BHI-QA-02)
. Design Engineering Procedures (BHI-DE-01)

. Environmental Investigation Procedures (BHI-EE-01)
. ERC Environmental Requirements (BHI-EE-02)
. Waste Management Plan (BHI-EE-10)

. ERC Project Procedures (BHI-MA-02)

. ERC Procurement Procedures (BHI-PR-01)

. ERC Property Management Procedures (BHI-PR-02)

. ERC Safety and Health Procedures, Volumes 1-4 (BHI-SH-02)

. Hanford Site Radiological Control Manual, Revision 2 (HSRCM 1994)

Minor modifications may be made to this DOW and/or the accompanying work packages upon
the approval of the field coordinator for the project. Major modifications or deviations from this
DOW or to any applicable BHI procedure will be documented in accordance with Section 3.0 of
the QMP and Environmental Investigations Procedure EIP 1.4 (BHI-EE-01).

The BHI Quality Assurance Department will conduct random surveillance and assessments to
verify compliance with the requirements outlined in this DOW, the project work packages, the
QMP, and BHI procedures.
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- EIP 40 “So and Sediment Sampling”
- EIP 6.0 “Decontamination of Well Drilling and Completion Operations”
- EIP 6.2 “Field Cleaning and/or Decontamination of Drilling Equipment”
- EIP 7.0 “Geologic Logging”

. Waste Management Plan (BHI-EE-10).
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Figure 1. Approximate Locations for New Wells in the 100-D/DR Reactors
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Figure 3. Well Completion Diagram
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ATTACHMENT A

D-AREA CHROMIUM "HOTSPOT" CHARACTERIZATION
DATA QUALITY OBJECTIVES PROCESS SUMMARY REPORT
DRILLING WITHIN THE CHROMIUM PLUME WEST
OF THE 100-D/DR REACTORS
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A1.0 SCOPE AND OBJECTIVES

Al.l PRO iICT OBJECTIVES

High concentrations of chromium (~1,000 pg/L) have been identified in the groundwater west of
the 10 /DR Reactors as a result of recent sampling of the groundwater in the 100-D Area
(Conni 7 1997). The chromium was also found in pore water samples taken every 61 m starting
at the 100-D River Pump House and extending 8§00 m upstream (Hope and Peterson 1996).
Aquifer sampling tubes placed along the river shoreline in this same area verified the presence of
chromium in the aquifer close to the river. In late 1996, well 199-D4-1 was installed about

150 m from the Columbia River, confirmii the presence of chrom n 1 from :river.

The objective of the current project is to install four new wells. These wells will be used to (1)
collect additional groundwater data to define the extent of the chromium plume, (2) quantify
chromium concentrations in the aquifer, (3) support the technology deployment initiative, and (4)
support future remedial action decisions.

Al.2 DATA QUALITY OBJECTIVES

The primary focus of this data quality objectives (DQO) effort is well placement (location), well
design/construction options, waste management sampling during w«  construction/development
(spoils, purgewater), and sampling during initial well development (ambient groundwater).

It is anticipated that data from these wells w  be extremely useful in supporting future
groundwater remediation decisions concerning the suspect chromium plume. Therefore, a
secondary objective of this DQO effort is to ensure that the placement/design/construction of the
new wells will allow the collection of data that can support future remediation decisions. It is
expected that future remedial decisions will be based on the areal extent of the 100-D Area
chromium plume, maximum hexavalent chromium (Cr*®) concentrations, estimated mass of Cr*®
in the aquifer, d aquifer properties, such as drawdown and local flow direction.

Al3 C U ONS

It was agree by the decision makers that this DQO effort would addresses only well location,
construction, waste management during well construction/development, and initial groundwater
sampling following well devi pment. It was further agreed that exclusions from this DQO
process would include future groundwater remedial options, groundwater monitoring needs,
additional well placements, and remedial action compliance issues. These issues were excluded
because they are beyond the scope of the current project and would be addressed by future DQO
efforts concerning the suspect 100-D Area chromium plume.

A-1
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maximum amount of future data/use possible from the wells, because future data from these
wells will likely support DOE and Ecology decisions concerning local groundwater remediation.

A 4 GLOBAL ISSUES MEETING SUMMARY

No global issues were identific  with this project, so a Global Issues Meeting was not conducted.

The issues identified could all be addressed by the project team and the key decision makers
associated with the project. Therefore, the DQO effort proceeded directly from the interviews to
an external DQO workshop.

AS5.0 DQO I ST SUMMA Y

A5.1 STEP : STATE THE PROBLEM

High concentrations of chromium have been identified in groundwater (well 199-D4-1), nearby
Columbia River pore water samples, and local near-river aquifer sampling tube groundwater
samples in the 100-D/DR Area. Additional groundwater data, collected from new wells
proposed in the vicinity of the 199-D4-1 well and near-river/pore water sample sites, are needed
to better-define the nature (concentration) and extent of the chromium plume indicated by the
high local groundwater and river pore water chromium concentrations. The future data collected
from these wells will be used to support decisions concerning the source(s) of the chromium
plume and the need for local groundwater remediation.

A5.2 STEP2: IDEN1 Y THE DECISIONS

Fc owing a discussion that addressed all the issues raised during the project scoping and
interview process, it was determined that this DQO effort would address four decisions:

1. Where should the four new wells be located?
2. How should the wells be constructed?
3. What data are required during construction and initial development to support waste

management activities and improve local geology/soils/chromium knowledge?

4. What groundwater data should be collected following initial well development ?

A-5
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The potential cost/schedule savings associated with this decision are presented in more detail in
Section 7.0 (Cost and Schedule Savings).

Decision 3:  What data are required during construction and initial development to support
waste management and improve local geology/soils/chromium knowledge?

The project team proposed that, based on 199-D4-1 information, only standard geological well
logging data and data to support waste management activities should be collected during well
construction and initial development. The results of 199-D4-1 soil chemistry data collected
during construction indicate that similar efforts during the construction of the four (4) new wells
would not kely provide new insights to local chromium contamination or soil conditions.

Sim irly, groundwater data from 199-D4-1 indicate that chromium is the only contaminant

pre itin (¢ ofgrc dwa actionle s.

Based on a discussion regarding existing information, it was agreed that the type and quality of
data required for the waste management plan for well 199-D4-1 (DOE/RL-96-58) would be
sufficient for the construction/initial development of the new wells. The new waste management
plan will be a DOE/RL document that must be approved by Ecology prior to well construction.

Decision 4:  What groundwater data should be collected following initial well development?

Existit data from 199-D4-1 plus other groundwater analytical data presented in Connelly 1997
were used as input to this decision. The existing data indicate that chromium is the only COC
that should be analyzed following initial well development to establish initial, well-specific
chromium concentrations. Specific conductance and pH were also proposed for initial analysis
by the project team to evaluate potential Columbia River influence on the new wells. Decisions
regarding the frequency of monitoring, analytes monitored, and the possible need for remedial
action based on data from the new wells are beyond the scope of this project. These decisions
will ] ely e addressed during the first groundwater monitoring event in FY 1998.

The quality of the initial ambient groundwater sample data was discussed to determine if
laboratory an: rsis or field screening would be required. Based on the scope of this project and
considering that future monitoring, analytes, treatment requirements, ARAR compliance, etc. are
beyond the scope of this DQO, it was determined that the initial analyses for these wells could be
achieved through field screening with cost/schedule savings for the project. Field instruments or
sampling/analysis ts for pH, specific conductance. and chromium are readily available.

The decision makers agreed that the data collected from the wells following initial development
would include only field screening analyses for chromium, pH, and specific conductance.
A5.4 STEP 4: DEFINE THE BOUNDARIES OF THE DECISIONS

The "scale" of the decisions concerning this project are the construction/development activities
related to the four new wells proposed to better-characterize the suspect 100-D Area chromium

A-7
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The initial location of well 2 (199-D4-14) was changed to optimize the aquifer characterization
information provided by this project.

Wells design will be multi-purpose to optimize their future use should groundwater extraction
and treatment be required for the suspect chromium plume.

Well location and construction will be determined before drilling starts to optimize (lower) the
cost associated with equipment and crew mobilization.

Sampling during construction and well development has been limited to include only the data
required to support waste management activities.

Ambient « dwater iplii follown initial well develo; :nt has been optimi 1 (limited)
to field screening for chromium and basic water quality parameters ( specific conductance, pH).

A6.0 SUM! ARY OF DQO OUTPUTS

The agreements made through this DQO process will support the development of a project
description of work (DOW) and a waste management plan that will be implemented during well
construction and initial well development activities.

A7.0 COST AND SCHEDULE SAVINGS

Cost and schedule savings attributable to this DQO effort include:

1. The initial cost of multi-purpose well construction ($20/t ) is greater than the cost of
typicc PVC monitoring wells. However, this higher initial cost will result in a future
cost (and schedule) savings if the suspect chromium plume requires extraction/treatment
because the cost of installing extraction wells, in addition to monitoring wells, will be
avoided. The project team estimated that the potential cost savings associated with this
decision about $130,000.

2. Limiting sampling and analysis during well construction and initial well development to
the data required to support waste management decisions will result in cost savings. The
actual sampling and analysis costs (in addition to waste management support) associated
with the 199-D4-1 well was $1,000. The reduction in field survey samples is estimated to
save the project about $500 per well, for a total project savings of $2,000.

3. Conducting the initial ambient groundwater quality analyses with field kits/instruments

(instead of standard laboratory analyses/turn-around time) will result in a cost savings of
$850/well and schedule savings of about 10 days.

A-9
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Figure A-1. Approximate Locations for New Wells in the 100-D/DR Reactors
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Figure A-2. Minutes from the May 15, 1997, D-Area Chromium “Hot Spot”
Characterization Data Quality Objectives Meeting (Page 2 of 4)

046232

Page 2

Issues Discussion - Well LocationvNumber Logic
. This project has received $251K in tunding, which allows for four weils to be drilled.

. The reasoning tor the proposed locations is given in BHI-00967. Plan For Characterization and
Remediation of Chromium Plume IFest of the [(0-D Reactor, Rev. 0.7

. 2 wells have been placed to provide information on es1  1ing the size of the plume/

. The sample points provide limited information: more information is needed to properly characterize the
plume and consider plume remedial activities (if needed).

. Because the possibility exists that the wells may be added to the pump and treat extraction network.
stainless steel pipe is being used instead of PVC.

. A stagnation point (i.e.. the furthest point downgradient from extraction wells in which capture takes
place) was calculated using the analytical solution from “Capture-Zone Type Curves: 4 Tool for Aquifer
Cleanup” (Javendel. 1.. and Chin Fu Tsang, 1986 in Ground Water Vol. 24, No. 5. pp 616-625). This
stagnation point provides the basis for the ~300 ft distance between the proposed locations.

Agreement:  All agreed on the proposed well design materials (6-in. stainless steel).

Agreement:  Well placement. Installation of four new extraction/monitoring wells was originally proposed in
BHI-00967. 1997. The purposes of these new wells at the time of proposal (in order of
importance) were to (1) protect the river where the drive point and pore water sampling indicated
Cr"¢ was seeping into the river. (2) remove Cr*® from the aquifer. and (3) to characterize the areal
extent and levels of Cr*® in the groundwater. The proposed locations for wells #1. 3, and 4 in
BHI-00967 were accepted. However. since there is no knowledge about the Cr*® in the
groundwater to the north of well 199-D4-1 and a Technology Deployment Initiative (TDI) was
initiated after the original proposal. well #2 in the original proposal was moved ~400 ft northeast
to support the TDI. The TDI is a treatability test for a chemical reduction barrier which will
reduce mobile Cr*® to immobile Cr™®. This barrier is being installed at well 199-D4-1. There will
now be 1.000 to 1.100 ft between well #s | and 4. Cultural resource and GPR staff will need to
survey this new proposed site for well #2. '

ISSUES DISCUSSION
Analyte List

When the screen is being set. split-spoon sieve analysis will be performed. and field sampling for Cr*,
conductivity, and pH will occur once well development is complete. Full suite sampling will occur next fiscal
year during the annual sampling (scheduled for October/November 1997). These wells will be added to annual
sampling in conjunction with the NPL Agreement Form which outlines the annual sampling requirements for
the 100-HR-3 Operable Unit. The samples will be checked for contaminants indicative of N Area
contamination (tritium. gross alpha. gross beta) in FY 1998.

A-13






| BHI-01043
i ' Rev.0
|

Figure A-2. Minutes from the May 15, 1997, D-Area Chromium “Hot Spot”
Characterization Data Quality Objectives Meeting (Page 4 of 4)

046232

Page 4

o

M. P. Connelly will draft a cover letter to transmit the Cultural Resource findings from BHI to RL.

(V3]

M. P. Connelly will request a cultural resource review of the new location for well #2.
4. M. P. Connelly will stake out new location for well #2.

5. " wing internal draft review. the waste management plan will be transmitted as a Draft A to RL for
. urrent RL/Ecology review. Ecology approval must be obtained.

6. M. C. Kelly will draft meeting minutes for R. W. Ovink to finalize. The meeting minutes will be
distributed to attendees for review and comment via cc:Mail the week ot 3/19.

7. R. W. Ovink will prepare the DQO summary report and distribute it for BHI functional review the week
of 5/27. Once review is complete. the summary report will be included as an appendix to the DOW.

8. M. P. Connelly will provide an updated map of the D Area to W. W. Soper and A. C. Tortoso once the
new location for well #2 has been staked out.

A-15
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ATTACHMENT B

WELL DATA SHEET: 100-D/DR AREA DRILLING
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WELL DATA SHEET: 100-D/DR AREA DRILLING

Four new groundwater wells are being installed in the western portion of the 100-D/DR Area in
the vicinity of well 199-D4-1 (Figure B-1). The new wells will be constructed to meet
specifications contained in the Washington Administrative Code (WAC), Chapter 173-160,

“! nimum Standards for Construction and Maintenance of Wells.”

Drilling is expected to progress to a depth of 100 ft below ground surface (bgs). Table 1 of e
DOW summarizes the planned drilled depth. The final well depth and screen interval will be
determined by the well site geologist/hydrologist.

™1 ngisscheduled to begin in late June 1997 11 throught” middle of / 1st 1997.

I ILLING METHODS

The new wells will be installed from the surface to total drilled depth. If air circulating drilling |
method is used, the air circulation system must maintain a minimum of 5000 ft/min calculated |
return velocity. The ASTM recommended values for return velocities are 4200 ft/min for reverse

circulation drilling (ASTM D5781-95) and 3,000-4000 ft/min for direct drilling (ASTM

D5782-95) in relatively consolidated sediments. Additional return velocities have been added

due to air losses which occur in sand and gravels. The formula used to calculate these velocities

is given below:

1.) Reverse Circulation Drilling:

Mapstrntemos Comnrossor Qutput Rating (ft*/min)

Cross Sectional Area of the Inner Tube (Return Tube) (ft%)

Return Velocity (ft/min) =

* 0.25

2.) Direct Circulation

Manufacturer Compressor Output Rating (ft*/min)

Return Velocity (ft/min) =
(Casing Inner Diameter? - Drill Pipe Diameter®) *0.7854

144

Annular Area (ft?) =

A dust control system (e.g., cyclone separator) that is equipped to provide sampling access will
be used during drilling. Minimum temporary casing diameter will conform to WAC 173-160,
(i.e., 10-in. inside diameter).

The depth to the bottom of the borehole. casing stickup, and depth-to-water will be obtained as

drilling proceeds and recorded on the Field Activity Report. The well bore will be made
available to the well site geologist/hydrologist upon request.

B-1
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Refer to the DOW for details describing well development. Permanent pump, tubing, etc. details
are : o provided in the DOW.

HEALTH AND SAFETY
Special health and/or safety concerns have not been identified for this work. Work will be
performed in level "D" personal protective gear and clothing. A site-specific Health and Safety

Plan provides details on all health- and safety-related issues.

** PLEASE S AY ALERT, BE CAREFUL, AND USE COMMON SENSE! **
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Figure -1. Approximate Locations for New Wells in the 100-D/DR Reactors
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