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Protection of Hanford Site groundwater resources and assessment of the
ts of their use or contamination upon public safety are required by

effect

federal and state regulations and U.S. Department of Energy (DOE) policy,
I2alal™ 10QqQh

fuvt, 1303).

Compliance with constraints appiicable to the use of existing wells
requires assessment as to the suitability for use and needs for
rehabilitation, remediation or decommissioning of existing groundwater wells

..and .other. boreholes potentially affecting. aquifars-beneath the-Hanford Site.

1.1  BACKGROUND

: Approximately. 3,500 groundwater wells and vadose zone borsholes had
been dr111ed on the Hanford Site prior to 1989, over 2,900 still exist
(McGhan, 1989). Most of these borehales wera. dr111ed prior to 1987 and do not

. _conform to. presenf1v accapted construction standards intended to protect
-- groundwater resoturces- (Eea1ugy, 1990). Approximately 250 wells have been
installed since 1987. These wells were constructed to current standards for
well construction which mandate seals between the permanent casing and the
formation to prevent potential migration of contaminated liquid.

The older wells were generally drilied by cable tool rigs using the

" .drill and drive method. "This method entails drilling while driving casing

fitted with a drive shoe to prevent friction locking of the casing. Upon

reaching total depth, the casing was usually perforated to allow inflow of

groundwater. No surface or annular seal between the farmation and casing was

emplaced. Lack of seals can allow contaminants from surface water or lateral
~ flow derived from cribs or waste tank leaks to migrate zdlong the cas1ng

___ng‘i‘eqj'}a_-!1u \”a:r‘h‘!nn nrgl““dwatu‘

34

Such occurrences have been noted in the past. In response, a program
of surface/annular seal installation was carried out from 1976 through 1985.
" The program invaived perforation of existing cas1ng and instaliation of
groutad inner liners in several hundred wells in the 200 Areas. Wells were
sefected based upon proximity to potential contamination sourcas.
Documentaticn of this process was limited to archived drilling logs.

Table 1 provides a current tabulation of existing wells based on best
~available data. Qver 500 ground water wells have gone. dry through
infiltration of sediments or lowering of the water table in their vicinity.
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Table 1. Hanford Site Well Use

HANFORD SITE WELL USE NUMBER QF WELLS
Groundwatar Contamination Surveillance 546
Groundwater Hydrological Data Collection 213
Dry Wells for Monitoring Waste Managément Facilities 7 1,196
Basalt Strat{graphy Characterization 241
Water Supply Wells 13
25 |LWells for Geclogic and Seismic Studies 611
=5 || RCRA Wells - 264
: ER Program (CERCLA) - - 118
TOTAL “3,200
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2.0 HANFORD SITE WELL USE

Several programs presently construct and/or utilize existing and newly
i17ed wells to provide characterizationm and groundwater monitoring data

g
(DOE, 1989 and Table 1). The programs are summarized in the following
par
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-Hapnford. Monitoring wells within these units-are Tocated-soc as to de

agraphs

2.1 GROUNDWATER SURVETLLANCE AND MONITORING PROGRAMS

2.1.1 Site-Wide Surveillance

The independent site-wide surveillance program for the Hanford Site is
conducued by Pacific Northwest Laboratory. This program monitors the effects,
if any, of DOE activities at Hanford to onsite and offsite environmental and
natural resources. At the present time, over 795 monitoring wells on the
Hanford Site are used to assess the impact of specific facilities and to track
the movement of contaminant plumes from past disposal practices. Many of the
wells used in this assassmeni ara selected from the operational monitoring
networks to define site-wide contaminant distribution patterns. Both chemical
and radiological constituents are measured.

2.1.2 Operational Monitoring

The operational groundwater monitoring program conducted by
Westinghouse Hanford Company (WHC), which may be considered "near-field
monitoring," addressas ¢groundwater conditions in and adjacent to reactor and
chemical processing operations in the 100, 200, 300, 400 and 1100 areas.
Operational groundwater monitoring has. benn cqrr1ed .out._at the Hanford Site
sinca the early days of the project.

2.1.3 Resource Conservation and Recovery Act (RCRA) Permit Charactarization
and Monitoring

The RCRA groundwater monitoring program conducted by WHC currently
invoives site-specific monitoring and/or well installation at 20 facilities
under EPA interim status regulations. Over 250 new RCRA-compiiant monitoring
wells have been installed for this purpose.

2.1.4 Comprehensive Environmental Responss, Compensation, and Liability Act
(CERCLA) Monitaoring and Site Characterization

Several CERCLA "groundwater operable units” have been identifi

d at
fine the
nature and extent of the contaminant plume.

Use of data from existing wells is generally included as a part of a2
Spec1f1c groundwatew operabie unit work plan. Welis selected often must be

-remediated to 2llow use.  Other sxisting wells within the operabie unit may be -

3
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2.1.5 Washington 216-Permitted Facilities

Permits administered by Washington Adminisirative Code (WAC) 173-218
(Eco]ogy, 19906) are required for liquid waste streams. These permits require
sampling and analysis plans and groundwater impact assessments. Existing
vadose and groundwater wells are used for active and inactive crib monitoring.

2.1.6 Washington Underground Storage Tank Monitoring

Groundwater monitoring is requirad for underground storage fanks ;
containing petroleum products and "other regulated substances.” : '

2.2 VADOSE ZONE CHARACTERIZATION AND MONITORING

Several hundred vadosa zone wells are used by WHC to monifor
subsurface waste storage and disposal sites to provide early warning of
potential waste movement that could signal potential or future groundwater
contamination prob}ems Many of these wells may require remediation or
decommissioning to” preclude” groundwata7 resource -contaminaticn caused by well
construction inadequacies (Parker, 13988}.

2.3 WATER SUPPLY WELLS

A limited number of watar suppiy wells are present on the Hanford Site. %

B S S o

“remediation as determined by ihe users.

|
facility backup water supp11es These wells may requ1re rehabilitation or i
|

2.4  RESEARCH OR SPECIAL PURPOSE WELLS

ies of research or special purpose wells have been drilled
The wells inciude stratigrapnic and hydrsiogic

les, reactor 51t1ng study boreholes and destroyed seismic

d wells may require rehabilitation, reconfiquration or

ﬂl'O-

Several non-D0E contractors such as the Washington Public Power Supply

System, Skagit Power, Siemens Nuclear and US Ecology have constructed
character1zat1on and facility menitoring wells. Certain of these wells may be
—ge}écted ;ﬂp— H-_'m@d.‘a\.’aonn or decommi cc'mn‘lnn
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3.0 KEGULATORY REQUIREMENTS

3.1  FEDERAL AND DOE REQUIREMENTS

Applicable DOE, other federal, and Washington state statutory
requirements governing use and construcu1on of groundwater wells are
—— - sumimarized 1n Hanford Site Grourndwater Protection Management Program (DOE,
1989).

This document also jliustrates the groundwater protection stratégy
required by 00E Order 5400.1 (DOE, 1988). One of the elements of this
strategy is a management program for groundwater protection and remediation.

This management program requires that well remediation, decommissioning and

_$3} . maintenance pians be. developed to.support .operational, RCRA and CERCLA
gg; -groundwater monitoring requirements.
[—
¥
i
v 3.2_ __ STATE STANDARDS FOR WELL CONSTRUCTION, MAINTENANCE AND ABANDONMENT
[
ol - . . ]
;% The State of Washington Department of Ecology (Ecology) has issued
a1

standards governing groundwater well design, maintenance, construction, and
abandonment in WAC 173-160 (Ecology, 1990a). These standards may be appiied
to the remediation and decommissioning af existing wells.

N B

The term decommissioning is used in this plan as equivalent to the
properly compieted and documented abandonment of a groundwater or resource
protection well.

- WAC 173-160 may be used to evaluate the fitness for intended use and
impact upon groundwater resources of existing boreholes. Provisions exist
within the standards for variances allowing aiternative_construction
specifications upon prior application on a case-by-case basis to Ecology .

[ %%
Ly

HANFORD  FEDERAL FACILITY AGREEMENT AND CONSENT ORDER

The Hanford Federail Facility Agreement and Consent Order (Ecology, EPA,
~and DOOE, 1990, commonly known as the Tri Partiy Agreement) establishes
-reguirements-for the condtict of environmental investigations on the Hanford
Site. Functional design requirements for use of existing wells are deveioped
based upon approved decisions reached under this agreement.

3.4  HANFORD SITE DRAFT PERMIT FOR THE TREATMENT, STORAGE AND DISPOSAL OF
HAZARDOUS WASTE

Several sections of the draft sitewide permit may be directly
~applicable to this pian when the permit is in place. Requirements will be
incorporated into this plan when identified.

L1
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3.5 OTHER STATE OR RCRA PERMITS

- Permits for other RCRA or WAC 173-216 facilities may apply to this plan

or the use of axisting wells. Applicable requirements will be incorporated

into this plan when identified.

')
o
-
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The Environmental Compliance Manual (WHC, 1988b) establishes overall

~environmental compliance requirements for WHC. Applicabie requirements ars

incorporated into operating procedures and specifications.
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4.0 REMEDIATION AND DECOMMISSICONING
ACTIVITY MANAGEMENT AND CONTROL

4.1 IDENTIFICATION OF WELL REQUIREMENTS

Representatives of concerned users may identify existing wells within
or associated with areas of their responsibility for potential use or
decommissioning. Additionally, federal or state reqgulators may identify areas
ta be evaluated or well structures of concern and request remediation or
decommissioning of . horeholes ar.groups of borehgles.

Each well proposed for use or decommissioning is evaluated and placed
into action categories basad upon applicable present and future use, degrese of
environmental impact, location and construction characteristics. Such
criteria include:

Potential or present use:

..+ Groundwater guality analysis
Water level measurements
Geophysical logging or monitoring
Water supply
Groundwater or soil remediation

+ Soil characteristics

e No known use.

Environmental affect:

» Potential affect on groundwater resourcss, particularly the
Columbia River, confined aquifers and groundwater not presently
contaminated

¢« Demonstrated contamination migration or aquifer intarconnection

« Category list.

Location and construction:
* Spatial location with respect to permitted facilities or RCRA site
requirements
+ Well configuration
» Well construction matarials
» Available construction and maintenance records.

The action categories include:
.~ --*. No action-required, well- is acceptable for defined data quality
- abjective

« Rehabilitation to original condition required to attain data
quality objective and fulfill criteria for intended use

» Remediation required to protect groundwater resourcss

- oF to gttaim required data quality objective

¢« Decommissioning reguired, the well cannot be
remediated or has no documented present or future use.

Wells within each action category are assigned priorities and scheduled
for completion of remediation or zbandonment.
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f'f‘appidval “under the Tri Party Agreoment (Ecology, EPA,
-, 13%0) of provosed use or decommissioning groundwater wells requires
identification of data quality objectives by user groups, selection of
existing well data points, tzbulation of well construction and sampiing data
n

p

l‘

srd” OO

d preparatien of a schematic proposal for remediation or abandonment of
acific welils.

-

(% 1)

This schematic proposal addresses present condition, recommended
actions and suggested well compietion geometry om a cass- b“ case pasis. It is
then transmitted to representatives of all other concerned Hanford Site user
entities for review and approval. Comments are incorporated.

When strict compiiance with the requirements of WAC 173-160 is not
possible for the proposal, application may be made to Ecalogy for approval of
a variance prior to the work being done.

The proposal can be prasented to DOE, EPA and Ecology during regularly
scheduled averview meetings for comment and concurrenca. This review and
concurrence is considered equivalent to the well construction variance procass

‘aTTowed in WACT173-160-020." Approved meeting minutes can act as the

implementing approval decument.

In some cases concurrence cannot be provided during meetings. Approval
and additional guidance if required is provided by specific correspondenca
between Ecology, EPA and DOE. This correspondence may De ijdentified as an
action item during overview meetings.

o

Past correspondence concerning design requirements for use of specific
sats of existing we1]s forms a part of the existing functional design

requirements and 1s used to generate schematic designs for additional wells to

be considered.

4.3 CUNTRA‘TG INT'RFACE/RESPUNSIBILITIES
Integration and coordination of Hanford Site well remediation and

decommissioning activities is necessary to fuifill the requirements of the
Hanford Site Groundwater Management Program (0OE, 1989).

WHC is functionally respensible for managehent, field direction anc
documentation of groundwater well remediaticn and decommissioning activities
on the Hanford Site. The responsible function also coordinates required

" design review and approval for use of existing groundwater wells.

Figure 1 provides a flow chart for completion of identified
reguirements for groundwater well remediation or decommissioning. -
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USER GRCOUPS 1
RCRA CERCLA Operational Sitewide Vadose Zone Hater Research ang
Characterization Groundwater Groundwater Groundwater Surveillance/  Supptly Special
Cand. Remedlatmﬂ Hgmrm'mg Monitering Honitoring HMonitoring’ Wells Pyrpase wells
- Monttaring - -
A
| ; |
- . .
Proposal Wells Identified Wells Identified
Appraved For Remediation Requiring ——
- f Decommissicning
All Concerned ‘
Usar Review ‘
| 1 |
T 1 v 1
Schematic +———j GROUNDWATER WELL 4 TRI-PARTY
Preposal ADMINISTRATOR l i AGREEMENT
. Revise——
¥ Stare
L »| Reviewed Schematic P — and
( Proposal ~—Concur Federal
- Requlaters

... Decammissioning
Activities

L Remediatian

l Documentation

Figure 1 Flow Chart for Remediation or Decommissigning of Hanford Site Wells

A1l fitness-for-use assessments and field operatiens are planned and
. _conducted zccarding to approved procedures and specifications. Governing

procedures are Environmental In igations Instructions (EIIs} contained in
_WHC-CM=7-7- (WHC, 1%88c). Spec IIs are cited within this pian as
“applicable.

4.4.1 Fitness-For-Use

Assessment of fitness-for-intended use of identified wells is done
according to EIIl 6.6. This EIL also provides the mechanism for abtaining
review and approval of proposed schematic remediation or decommissioning

methods. This raview and approval procsss involves all potential users and -

invaoived programs.

4.4.2 Remediation Specifications

A generic remediation specification has been prepared for groundwater
__wells requiring remediation . (WHC 1992} . Remediation field activities are
controlied by FI7 8.3. S
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4.4 4 Decormissioning Raquirements

=

Decommissioning requiremenis are contained in WAC 173-160, EII 6.10
and hgrehole snec1f1c instructions implemented by 'the Tield operations crews.

L

4.5  EFFLUENT MONITORING AND WASTE MANAGEMENT

Specifications and app1icab1e EIIs address the effiuent monitoring and
anagement requ1rements af WHC-CM-7-5 (WHC, 1988b) and provide for

wasie m
control and disposition of fluids and wasies produced during maintenance,
remediation ar decommissioning of wells.

4.5 HEALTH AND SAFET

~ Health and safety requirements are addressed in specifications and
instructions for all maintenance, remediation and decommissioning activities.
These requirements may include special training, field safety, radiological
safety and hazardous waste safety. Excavation and/or hazardous work permits
are obtained for work as needed. Existing procadures and forms are used.

4.7  PLANNING AND BUDGETING

Work within this activity is controlled under the WHC Management
Control System as defined in WHC-CM-2-3 (WHC, 1988a).

4.7.1 Work Breakdown Structure

-Work within this activity is.a part of the WHC product oriented Work
Breakdown Structiure. An alement of “theapplicable-work breakdown structure is
a specific Cost Account Authorization annually developed for well
rehabilitation, remediation and decommissioning. The cosi account
authorization contains scope of work, budget, identified milestones and a
Level III schedulie for attainment of the milestones.

4.7.3 Cost Account Management

The Cost Account Manager prepares a Cost Account Plan containing the
detailed time-phased planning, monitoring, and controliing of the cost account
work. The cost account plan is then input into the Financial Data System for
tracking to assure that planned work is compieted on schedule and within

budget.

4.7.4 Change Contral

Changes to scheduie, budget or baseline are as specified in WHC-CM-2-5.
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4.8  REPORTING

4.8.1 WAC 173-160 Reporting

WAC 173-160-050 requires that every well contractor, within thirty days
after completion (or alteration) of a well, submit a compliete record on the
construction or alteration of the well to Ecology.

Well contractors must notify EcoTogy of their intent to construct, re-
CUﬂSLIULL, gr abandon a well ‘at Teast seventy iwe hours before start]ng work

by -comptetion-of a well construction notification (Start card).

Abandonment procedures for resource protection wells must be recorded
on a form provided by Ecelogy. Well abandonment must be recorded and reported
g

~

nf abandanment .

4.8.2 Activity Cocumentation and Hanford Site Well Database

Well remediation and decommissioning field activities are documentad as
required by EIT 1.6 and other applicabie EIls. Summaries of reviewed field
activity reports are entered into a Hanford Siie Well Database system

4.8.2 Bi-Weekly Summary Reports

oo le T

C.Summary activifiy reporis- to management are preparad-bi-weskly by the

respons1b1e funct1on Status of remediation and decommissioning activities

caompleted within the reporting period will be included in the reports.

4.8.3 Annual Report

An.annual report. summarizing. remediation and decommissioning activities

L it
w1li be prepared and issued for clearanca within 90 days after the end of 2ach

fiscal year.

11
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