
TRI-PARTY AGREEMENT

Change Notice Number TP HNENTC OMDate:

TPA-CN- 368 TP HNENTC OMJune 30, 2010

Document Number, Title, and Revision: Date Document Last Issued:
DOEfRL-2009-40, Sampling and Analysis Plan for the I100-DR-i, I100-DR-2,1I00-HR-1, March 25, 2010
1 00-HR-2, and 1 00-HR-3 Operable Units Remedial -Investigation/Feasibility Study, Rev. 0
Originator Jon McKibben/Fred Biebesheimer Phone: 373 .4677/373.1928

Description of Change:
Replaces pages 2-13/14, 2-21/22, 2-27/28, 2-33/34, 2-39/40, 2-45/46, 2-55/56, 2-61/62, 2-67/68, 2-73/74, 2-79/80, 2-85/86, 2-93/94,
2-99/100, 2-107/108, 2-113/114, and 2-127 through 2-130, including Table 2-21 with the attached.

Removes well 1 99-D5-41I from the spatial and temporal uncertainty groundwater well network for the May 20 10 high river stage
sampling event (no replacement pages issued). The well is now an injection well.

Briant Charboneau and Nina Menard agree that the proposed change
DOE Lead Regulatory Agency

modifies an approved workplanldocument and will be processed in accordance with the Tni-Party Agreement Action Plan,

Section 9.0, Documentation and Records, and not Chapter 12.0, Changes to the Agreement.

Note: Include affected page number(s)

Justification and Impacts of Change:
Changes to Tables 2-3 through 2-18 correct the quantitation limit for hexavalent chromium for batch leach analysis from 3.7 j tg/l- to
30 ig/L. A change in quantitation limit from 100 tg/l- to 3.7 .tg/l- was made in error, not in response to an agency comment. The
3.7 [tg/L limit is difficult for laboratories to achieve under ideal conditions with no interferences. It is expected that some
interferences will exist (soil that may "color" extract, etc.); therefore, the 3.7 [.ig/L limit would routinely not be met during "real-
world" analysis. The revision to 30 tg/L reflects a quantitation limit that would be often achievable for "real" samples. The
laboratories will attempt to achieve quantitation limits less than the listed 30 V~g/L.

The change to Section 2.2.4 removes the requirement for pH adjustment of demnineralized water by EPA's West Coast
recommendation for batch leaching procedure.

In the changes to Section 2.2.5 and Table 2-2 1, the collection frequency for field duplicate samples was revised to one per borehole
per media sampled and for field transfer blank samples to one per borehole per media sampled where samples undergo volatile organic
analysis. The field duplicate sample and field transfer blank sample collection frequencies for groundwater monitoring activities was
not changed.

Well 199-D5-41 was converted from a monitoring well to an injection well and is no longer available for sampling. The changes
include:

* To Table 1-1, "Sample spatial/temporal uncertainty groundwater monitoring wells," add footnote "c. Well 199-D5-41
converted to injection well and will not be included in network for all sampling rounds." Change affects pages 1 -1 and 1-2.

" To Table 3-1, "Sample 53 spatial and temporal uncertainty monitoring wells, three rounds," add footnote "j. Fifty two wells
in network after well 199-D5-41 is converted to injection well." Change affects pages 3-28 and 3-30.

* Table 3-1, change entry in "Water/Sample Measurement, Sample Interval/Depth (ft bgs)" column for spatial and temporal
uncertainty groundwater samples to "Three rounds of sampling will be occur that will represent low (October 2009). high
(May 2010), and transition (February 2010) river stages (157 samples)." Change affects page 3-28.

" Table 3-I, change "Estimated total number of samples" for "Spatial and temporal uncertainty samples" to 187. Change
affects page 3-29.

" To Table 3-2, add fotoefrwel 99-D5-41, "Well ill be excluded from network after conversion to injection well."

Approvals:

BRIANT CHA& POekl Date 151- 2-o a p $ Approved [ ] Disapproved
DOE Project Manager Dt

______________________________ q D J Approved [ ] Disapproved

Ecology Project ManageN Date
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Laboratories providing analytical services in support of this SAP will have in place a corrective action
program addressing analytical system failures and documents on the effectiveness of corrective actions.
Issues affecting analytical results are to be resolved by Sample Management and Reporting in
coordination with the project lead.

Batch leach tests will be performed on soil and aquifer sediment samples. Standardized batch leach tests
are done using a leach procedure based on ASTM D3987, Standard Test Method for Shake Extraction of
Solid Waste with Water. The procedure will be preferentially performed using a 2-mm sieve to include the
entire sand fraction based on the USDA soil grain size classification scheme, though ASTM recommends
using soil screened through 3/8 inch mesh. If insufficient sample mass with less than 2-mmn particle
diameter is available based on actual field conditions, a 3/8-inch mesh screen will be used instead.
Dermneralized water will be used as the leaching liquid. Selected soil samples will be leached at soil to
water weight ratios of 1 to 1, 1 to 2.5, and 1 to 5 with one test in each series duplicated. Soil/water
mixtures are placed in clean water tight sample containers (extraction vessels) and rotated end over end
through the vessel centerline at a rate of about 30 rotations per minute for 18 hours. Following 18 hours
of mixing, the soil/water slurry is filtered using a 0.45-[tm filter. The leachate will be analyzed for pH and
conductivity. The leachate and untreated soil will be analyzed for metals or other contaminants of interest
as identified in Tables 2-3 through 2-18. Metals analysis for leachate and soil digests will be done using
Method 6010, 6020, or 200.8 for ICP metals, as applicable (bulk soil will be digested using
Method 3050B or 3051 for metals and Method 3060A for hexavalent chromium to prepare for analysis).
Separate aliquots of material will be used for bulk soil analysis and leaching. Analytical results are
compared between different soil to water ratios and duplicate tests to evaluate repeatability and attainment
of equilibrium conditions. Details of the test will be discussed with the laboratory personnel before
analysis.

Distribution coefficient values will be established to support modeling needs. Distribution coefficient
calculations will be performed using the analytical results from bulk soils analysis and leach testing of
soils collected from the same location. The distribution coefficient is calculated as the ratio of
contaminant sorbed to soil to the contaminant in solution by the following equation:

Kd -(CS XMs) -(CL XVL) 1

Mrs CL

Where,

Cs =Contaminant concentration in bulk soil matrix prior to leaching (itg/g)

Ms Dry mass of soil used for leaching (g)

CL =Contaminant concentration in leachate ( tg/L)

VL =Liquid volume used for leaching (L)

Contamination present in pore water within the bulk soil matrix is not analyzed or accounted for
separately, as the associated contaminant mass is included within the bulk leachate. Distribution
coefficient values are calculated separately for each contaminant and each dilution ratio. The series of
calculated values is then qualitatively evaluated to determine if the variation within results is reasonable
and explainable.

A minimum of 10 independent samples (e.g., from different locations) will be analyzed by this method.
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Grain size (sieve) analysis may be perlbrined as a field procedure or in the laboratory based on

ASTM D422-63, Standardl Test Method for Particle Size Analyis ol/Soils. Field grain size analysis mray
be used to select well Screens for groundwater wells.

2.1.1 Quality Control
TO ensure reliable data are obtained, QC procedures must be followed in the field and laboratory. Field

personnel will collect QC samnples to evaluate the potential for cross-contamnination and to provide

information pertinent to field variability. Field QC sampling will require the collection of field duplicates,

trip or field transfer blanks, equipment rinsate blanks, and field split samples. Laboratory QC samples

estimate the precision and bias of the analytical data. Table 2-21 Summarizes field and laboratory QC

samples. Additional QC samples may be collected if conditions arise.

Table 2-17. Project Quality Control Checks
QC Sample Type Purpose Frequency

Field Quality Control

Full trip blank Assess contamination from containers or One per 20 samples, per media sampled.
transportation

Field transfer Assess contamination from sampling site One per day when volatile organic compounds are
blank sampled or groundwater monitoring activities.

A minimum of one field transfer blank will be
collected at each borehole per media sampled
where the sample will undergo volatile organic
analysis.

Equipment rinsate Verify adequacy of sampling equipment As needed.' If only disposable equipment is used
blank decontamination or equipment is dedicated to a particular well, then

an equipment rinsate blank is not required.
Otherwise, 1 per 20 samples, per media sampled.

Field duplicates Estimate precision, including sampling One per batch," 20 samples maximum, for
and analytical variability groundwater monitoring activities. A minimum of

one field duplicate will be collected at each
borehole, per media sampled.

Field split Estimate precision, including sampling, At a minimum, one per analytical method, per
analytical, and inter-laboratory variability media, for analyses performed where detection limit

and precision and accuracy criteria have been
defined in the Performance Requirements Tables.

Laboratory Quality Controlb

Method blank Assess response of an entire laboratory One per batch,0 20 samples maximum, or as
analytical system required by the method guidance, per media

sampled.

Matrix spike Identify analytical (preparation and When brequired by the method guidance, one per
analysis) bias; possible matrix affect on batch,0 20 samples maximum, or as required by the
the analytical method used method guidance, per media sampled.

Matrix duplicate or Estimate analytical bias and precision One per batch,b 20 samples maximum, or as
matrix spike required by the method guidane, per media
duplicate sampled.

Laboratory control Assess method accuracy One per batch,b 20 samples maximum, or as
Samples required by the method guidance, per media

sampled.______________
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Table 2-17. Project Quality Control Checks
QC Sample Type Purpose Frequency

Surrogates Estimate recovery or yield When required by the method guidance, as
required by the method guidance.

Notes: a. Whenever a new type of non-dedicated equipment is used, an equipment rinsate blank will be collected every time
sampling occurs until it can be shown that less frequent collection of equipment rinsate blanks is adequate to monitor the
decontamination procedure for the non-dedicated equipment.

b. Batching across projects is allowed for similar matrices (e.g., Hanford Site groundwater).

2. 1.1.1 Field QC Samples
The Field QC sample types are discussed within this section.

Full trip blanks are samples prepared by the sampling team before traveling to the sampling site. The
preserved bottle set is identical to the set collected in the field, but it is filled with reagent water or silica
sand, as appropriate to the primary sample media. The bottles are sealed and transported, unopened, to the
field in the same storage container used for samples collected the same day. Full trip blanks are typically
analyzed for the same constituents as the samples from the associated sampling event. However, the
analytical list for full trip blanks for soil may be limited to volatile organic compounds (VOCs),
semnivolatile organic compounds (SVOCs), and total petroleum hydrocarbons (TPH). Full trip blanks are
not required for aquifer sediments being analyzed for metals, mercury, and hexavalent chromium

Field transfer blanks are preserved VOC sample vials filled at the sample collection site with reagent
water or silica sand . The samples are prepared during the sampling to evaluate potential contamination
caused by field conditions. After collection, field transfer blank bottles are sealed and placed in the same
storage container with the samples from the associated sampling event. Field transfer blank samples are
analyzed for VOCs only.

The field transfer blank will consist of reagent water, or silica sand, added to clean sample vials at the
location where the VOC sample was collected. The field transfer blank will be batched with samples for
which VOC analysis is requested.

Equipment rinsate blanks are collected for reused sampling devices to assess the adequacy of the
decontamination process. Equipment rinsate blanks will consist of silica sand or reagent water poured
over the decontaminated sampling equipment and placed in containers, as identified on the project
sampling authorization form. If disposable (e.g., single-use) equipment is used, equipment rinsate blanks
will not be required.

For the field blank samples (e.g., full trip blank, field transfer blank, equipment insate blank), results
greater than two times the method detection lirmit are identified as suspected contamination. However, for
common laboratory contarminants such as acetone, methylene chloride, 2-butanone, toluene, and phithalate
esters, the limit is five times the method detection limit. For radiological data, blank results are flagged as
suspected contamination if they are greater than two times the total rminimum detectable activity.

Field duplicate samples are used to evaluate sample consistency and the precision of field sampling
methods. Field duplicates are independent samples collected as close as possible to the same point in
space and time. They are two separate samples taken from the same source, stored in separate containers,
and analyzed independently.
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The duplicate should be collected generally fromn an area expected to have some contamination, so valid

comparisons between the samples can be mnade (e.g., at least some of the constituents will be greater than

the detection limit). When sampling is performed from a split spoon, VOC samples and VOC duplicate

samples are collected directly from the sampler. Theli remaining soil/aquifoer sediment is then composited

in a stainless steel mnixing bowl. The soil/aquifer sediment sample and duplicate sample are collected from

this composited m-aterial.

Evaluation of the results can provide an indication of intra-laboratory variability. Evaluation criteria for

field duplicate sample results is described in Section 2.2.5.3.

Afield split is a representative sample from a sampling event sent to a third party laboratory

(i.e., reference laboratory). Evaluation of the results can provide an indication of inter-laboratory

variability. Field split sam-ple result evaluation criteria are described in Section 2.2.5.3.

2.1.1.2 Laboratory OC Samples
The laboratory QC samples (e.g., method blanks, laboratory control sample/blank spike, mnatrix spike) are

defined for three-digit EPA methods (EPA-600/4-79-O00 Methods/fbr Chemiical Analysis of Water and

Wastes, and EPA-600/R-94-l 11, Mecthods foi- the Determination of Metals in Enironental Samlces.

Su1jplemen1t 1) and fouir-digit EPA methods (SW-846), and will be run at the frequency specified in the
respective reference. Quality control checks outside of control limits wvill be reflected in the data

validation process and during the DQA described in Section 2.4.

2.1.1.3 OC Requirements
If only disposable equipment is used or equipment is dedicated to a particular well, then an equipment

rinsate blank is not required. If no VOC samples are collected, then a field transfer blank is not required.

Only those field duplicate result pairs with at least one result gTreater than five times the appropriate

detection limit or minimu-nm detectable activity are evaluated. Field duplicate sample results must agTree

within 20 percent, as measured by the relative percent (difference, to be acceptable. Unacceptable field

duplicate results are flagged with a "Q" qualifier in the HEIS database. Large relative percent differences

can be an indication of laboratory performance problems and should be investigated.

Only those field split result pairs with at least one result greater than five tim-es the appropriate detection

limit or mninimumi detectable activity are evaluated. Field split sample results mrust agree within

20 percent, as measured by the relative percent difference, to be acceptable. Unacceptable field spilt

results are qualified and flagged in the HEIS database, as appropriate. Large relative percent differences

can be an indication of inter-laboratory variability and potential laboratory performance problems, and

should be investigated.

Table 2-2 presents the precision and accuracy requirements for downhole geophysical logging performed

in the field. Tables 2-3 through 2-19 present the acceptance criteria for laboratory duplicate sample,

matrix spike sample, matrix spike duplicate sample, and laboratory control samrple results for chemical

analyses.

Holding time is the elapsed timi-e period between sample collection and analysis, or sample collection to
extraction and saimple extraction to analysis, as applicable to tlmc iictlmod. Exceeding~ recommended

holding times could result in changes in constituent concentrations due to volatilization, decomposition,

or other chemical alterations. Recommrrended holding times depend on the analytical method, as specified
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