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41-09-39, installation of a new borehole in the SX Tank Farm near 
SX-115, and installation of three RCRA groundwater monitoring wells are 
described. 
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Figure 1.5. DQO Objectives and Data Needs 

Corrective Measures: Are Interim 
corrective adion required to 
mitigate past leaks? 

SST Waste Retrieval: VI/hat, If .-.y, are the 
lmplieatlons Of retrleval waste losses and 
residua\ wa&te in tar.ks on waste retrieval 
technology selection? 

SST Farm Closure: VI/hat, If any, are the 
implicatlOna of past leaks, retrieval loues, 
and residua\ waste oo tank farm closure 
requirements. ----.. _________ """" __________ , .. 

Improved understanding 
of the nature and 
extent of contamination. 

1 
- Contamlnait concentrations In the vadose zone. 
- Contam1na1t conet9ntratlons in groundwater. 

- Decommissioning of borehole 41-09-39 near 
tanks SX-108/109. 

- New botel'lOle Soutl'IWest Of tank SX-115. 

- Radiological and Chemlcal analysis. 

Improved understanding of the nature 
and extent and fate and tran,port o1' 
contaminants to perfom, a r1Sk assessment. 

1 
• Vadose zone mineralogy, hydrostratigraphJc parameter values, moisture content 

and soil temperature, cation exchange capacity, soil quality, llthologle unlt 
thickness, patlcle size distribution, contamilant mool11ty, llg/'lOloglc unit areal 
extent, end l\thoW,glc features. 

- Groundwater va!Odty. 

- New RCRA monltortng wall110uth and aouthwast of the SX Tank F.m. 
- Dacomrnlulonlng of borehOla 41-09-39 near tank• SX-108/109. 
- New bof"ehola aouthwest of tank SX-115. 

- Phyalcal, geologic, and hydraulic properties. 

dOq>rod\lmhe'vft\corefTlfi0-5.c:dr 

(telescoping) casings to reduce the likelihood of cross contamination from penetrating 
through highly contaminated zones. Collection of split-spoon driven samples and drill 
cutting samples will be attempted from about 3 m (10 ft) bgs to just below the water 
table. The water table is expected to be encountered at a depth of64 m (210 ft) bgs. 
Selected portions of the samples will be analyzed for chemical, radiological, and physical 
characteristics. A suite of geophysical surveys will be performed, and groundwater 
samples will be collected for chemical and radiological analysis. The new borehole is 
being completed as a RCRA-compliant groundwater monitoring well. The new well will 
be included in the RCRA groundwater monitoring network for routine groundwater 
sampling and analysis. 

• Collection ofvadose zone characterization data from three proposed RCRA groundwater 
monitoring wells - V adose zone samples will be collected during the installation of three 
proposed RCRA groundwater monitoring wells planned in support of the ongoing RCRA 
groundwater monitoring effort. The three RCRA groundwater monitoring wells are to 
replace existing RCRA groundwater monitoring wells because groundwater levels in the 
WMA S-SX area are declining by up to 0.6 m (2 ft) per year, and some of the existing 
monitoring wells are going dry. The southern-most proposed monitoring well is 
tentatively located about 50 m (164 ft) southeast of tank SX-113. From this well, the 
collection of continuous driven samples from about 6 m (20 ft) bgs to refusal (anticipated 
to be near the top of the Ringold Formation) will be attempted. Continuous drill cuttings 
will be collected from refusal to the water table. The other two RCRA groundwater 
monitoring wells are located east ofWMA S-SX. Continuous drill cuttings will be 
collected and described from these two wells. Selected portions of the split-spoon driven 
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samples and cuttings will be analyzed for physical, hydraulic, and chemical properties. 
A detailed description of the work associated with the installation of these monitoring 
wells is being developed by the Hanford Groundwater Program. Only details associated 
with the collection and analysis of driven samples and cuttings are provided in this work 
plan addendum. 

1.5 ORGANIZATION OF THE PRELIMINARY ADDENDUM 

Eight chapters and six ap~s are. included in this Preliminary Addendum. The addendum is 
structured to provide information necessary to initiate the field investigation in fiscal year 1999. 
The chapters include the following: 

• Chapter 1.0: Introduction to the Preliminary Addendum that provides an overview of the 
issues and technical approach detailed in the remainder of the addendum 

• Chapter 2.0: Overview of the physical and environmental setting ofWMA S-SX 

• Chapter 3.0: Summary of the available data on potential contaminant exposure pathways 
that will be used to develop a co11Geptual exposure pathway model for WMA S-SX 
needed to assess compliance with Federal and state environmental standards, 
requirements, criteria, or limitations that may be considered potential corrective action 
requirements (CAR), and potential impacts to human health and the environment 

• Chapter 4.0: Presentation of the rationale and approach for the initial field investigations 

• Chapter 5.0: Presentation of the tasks and activities necessary to conduct initial field 
investigations 

• Chapter 6.0: The schedule for the initial site-specific investigations focused on vadose 
zone-related aspects of WMA S-SX in accordance with the tasks and activities discussed 
in Chapter 5.0 

• Chapter 7.0: Description of the project management tasks necessary to implement the 
initial field investigation activities, including responsibilities, organizational structure, 
and project tracking and reporting procedures 

• Chapter 8.0: References used to develop the Preliminary Addendum. 

Appendices to this Preliminary Addendum include supporting plans and information neeessary to 
define, conduct, and control the initial field characterization activities. The appendices inekide 
the following: 

• A - Sampling and Analysis Plan 
• B - Health and Safety Plan 
• C - Quality Assurance Project Plan 
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31 Readiness Assessment 

32 Drilling Mobilization & Training 

33 Drill and Sample 
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Figure 6.1 Preliminary Characterization Schedule 
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Split-spoon samplers will be 0.6 to 1.5 m (2 to 5 ft) in length, with a nominal 10-cm (4-in.) 
inside diameter. All split-spoon samples will be collected in advance of the casing being driven. 
The drill casing will be a nominal 25-cm (10-in.) outside diameter. For driven split-spoon 
samples attempted from 3 m (10 ft) to 12.2 m (40 ft) bgs, the drill pipe and conductor casing are 
to be advanced in 1.5-m (5-ft) intervals. For driven split-spoon samples attempted from 12.2 m • 
(40 ft) to 50.3 m (165 ft) bgs (top portion of the Ringold Formation), the drill pipe and conductor 
casing will be advanced only as far as split-spoon samples have been collected or attempted. 
Standard techniques will be used to remove that portion of the sediment column that remains in 
the drill casing once it is driven to the sample depth. If refusal of the split-spoon sampler occurs, 
the hole will be drilled ahead 0.3 m (1 ft), and continuous split-spoon sampling will resume. 
From the depth of 50.3 m (165 ft) to total depth of the borehole, the drill pipe and conductor 
casing will be advanced while collecting drill cuttings, except at the historic high water level 
(approximately 56.4 m [185 ft] bgs) and at the capillary fringe zone (approximately 
64 m [208 ft] bgs). The casing is to be driven to total sample depth and the hole is to be cleaned 
at the end of each day's drilling effort. All drilling tools are to be removed. All split-spoon 
samplers are to be used with new Lexan liners. Split-spoon samplers will be new or 
decontaminated before reuse. Procedures for decontamination of sampling equipment are 
contained in WP 2-2, "Field Cleaning and/or Decontamination of Equipment" (WMFS 1998b). 
One new, unused sampler will be retained in reserve and used for the last sampling episode 
where the water table may be penetrated. 

The depth of the vadose zone boring will be to just below groundwater, unless perched water is 
encountered while drilling. Drilling will cease if saturated, contaminated water is encountered 
before reaching the unconfined aquifer, and a water sample will be collected for analysis. The 
borehole could be decommissioned at that depth. A waiver from Ecology would be required to 
continue the borehole past this level. If saturated sediments are encountered above the 
anticipated depth of the capillary zone (approximately 64 m [208 ft] bgs), drilling will be 
terminated and the borehole decommissioned with approved material, unless a waiver is granted 
by Ecology. In this case, decommissioning will commence immediately following final 
geophysical logging of the borehole. Based on a waiver from Ecology, the borehole will apply 
telescoping techniques (i.e., smaller drill pipe and conductor casing diameter inside existing drill 
pipe and conductor casing) at either the maximum gamma-emitting location or the bottom of the 
Plio-Pleistocene Unit. 

The use of field screening instruments will be used for evaluating alpha-, beta-, and 
gamma-emitting radionuclides. Radiological screening is expected to be effective in determining 
the initial extent of contamination. Organic vapor monitors, hexavalent chromium test kits or 
other appropriate methods, including visual screening, also may be used for field screening. 

In addition to the borehole geologic logging, radiation measurements will be made using 
hand-held instruments on each segment of sample recovered during sampling and on the drill 
cuttings during cleaning out the borehole. Blow count measurements will be collected during all 
drive samples collected while advancing the split-spoon sampler. General observation will be 
noted as to drilling progress and problems. All of this information will be included in each 
borehole geologic log. Borehole geologic logs and well summary sheets will be prepared in 
accordance with approved WMFS procedures. 
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If contamination is determined through daily geophysical surveying to be actively migrating 
along the bore, drilling will be stopped, and the data will be analyzed to determine if the 
migration is caused by drag down of the sediments or by the migration of contaminated water. 
If contaminated water is the cause of the. migr4tion, drilling will cease and the borehole will be 
sealed. If contamimtionu'1ataaminedr4o beG&Uleliby draidown, telescoping«clmiques of the 
drill pipe and condltltorcasinstvill be performed to stop drasdown and drilling.will resume. 

As a result of the firsHimeuseofthe-druland-drive drilliug method in the·tank,unns, this 
endeavor may need mociiti~QD. ~ on permitting compliance with the Washmgton State 
Department of Health. Air used in the drilling process will need to be contained per Washington 
State Department of Health. Appropriate permits and Notice of Construction (NOC) permits will 
be acquired prior to drilling operations for inside the tank farm. The proposed drilling method 
will comply with the requirements of the Washington State Department of Health for the notice 
of construction permit and other pertinent requirements. The proposed drilling method will 
utilize double containment, negative pressure, and appropriate engineered systems to prevent 
possible contaminated air from being released to the environment. 

An on-site geologist will geologically log the new borehole, based on drill cuttings and the 
split-spoon samp1-1.•Bo_.,.._gia-loa,willbe prepaNd in aecordanee with approved 
procedures. The geologic iog will include lithologic descriptions, sampling intervals, Health 
Physics Technician (HPT) hand-held instrument readings, screening results, evidence of any 
alteration of sediments, and any general infonnation the geologist thinks is pertinent to the 
characterization of subsurface conditions. Drill cuttings and split-spoon driven samples will be 
continually screened with hand-held instruments for radiation, volatile organic compounds and 
other compounds as appropriate using techniq¥Cs and procedures defined in the work package. 
Screening results and general observations as,to drilling progress and problems will be included 
in each borehole log. 

Sediment cuttings containing unknown, low-level mixed radioactive waste and/or hazardous 
waste will be contained, stored, and disposed of according to WMFS procedure WP 2-1 "Waste 
Management" and specified in the QAPjP and will be documented in the field activity reports. 
Sediment drill cuttings not used as samples will be disposed of in the Mixed Waste Burial 
Grounds. All important information will be recorded on a field activity report forms per 
approved procedures. Field activity report form includes borehole number, site location 
drawings, drawing of the downhole tool strings, site personnel, sampling types and intervals, 
zones noted by the HPT as elevated in radiological contaminants, instrument readings will be 
noted and the depth represented by those readings, and specific information concerning borehole 
completi_on. 

The new borehole will be completed as a RCRA-compliant groundwater monitoring well after 
completion of the geophysical surveyin@,,,AJI temporary steel casing removed.from the boring 
will be surveyed and either deoontaminateli and released,or. transferred to IUlcappropriat.disposal 
facility. A 4-in. stainless steel casing and screen will be permanently installed, and a flush 
mount surface protection/well seal will be constructed. The well will be completed in 
accordance with WAC 173-160 requirements to meet groundwater protection goals. Specific 
work steps for well completion will be documented in the tank farm work package. 
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