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Table A.1. Constituents and Methods for New Borehole Sediment Sample Analyses and Borehole 41-09-39 
Decommissioning Samples 

Analysis/ Preparation Method Preparation Analytical Method Analytical Procedure 
Constituent Procedure Number Number 

137Cs Bulk sediment NIA GEA PNL-RRL-001 

l•C Bulk sediment NIA Total combustion ASTM D 4129-82 

Water extract Methods of Soil LSC method in PNL-ALO-476 
Analysis, Part 2; review based on: 

62-1.3.2.2 

132Eu Bulk sediment NIA GEA PNL-RRL-001 

mNp Acid leach PNL-ALO-106 ICP-MS PNL-ALO-211 
2l~u 

Fusion PNL-ALO-235 140pu 
241Am 

90Sr Acid leach PNL-ALO-106 LSC PNL-ALO-476 

Fusion PNL-ALO-235 

60Co Bulk sediment NIA GEA PNL-RRL-001 

w-rc Acid leach PNL-ALO-106 ICP-MS PNL-ALO-211 

Fusion PNL-ALO-235 LSC PNL-ALO-476 

JH Water extract Methods of Soil LSC PNL-AL0-476 
Analysis, Part 2; 

62-1.3 .2.2 

1191 Acid leach PNL-ALO-106 ICP-MS PNL-ALO-211 

79Se Notc2 Note 2 Note2 Note2 

Total uranium Water extract Methods of Soll ICP-MS PNL-ALO-21 l 
Analysis, Part 2; 

62-l.3.2.2 

Fusion PNL-ALO-235 

Metals Water extract Methods of Soil ICP-MS PNL-AL0-211 
Analysis, Part 2; 

62-1.3.2.2 

Acid leach PNL-ALO-106 

Fusion PNL-ALO-235 

VOA Bulk sediment Note 1 GCJMS SW846-8260 

SVOAs with TICs Bulk sediment Note 1 CG/MS SW846-8270 

pH Water extract Methods of Soil Electrometric Methods of Soil 
Analysis, Part 2; Analysis; 60-3.4 

62-1.3.2.2 

Anions Water extract Methods of Soil IC PNL-ALO-212 
Analysis, Part 2; US EPA 

62-1.3.2.2 ISE Method 300.0A 
Colorimetric Orion-720a 

Hach procedure 
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The background subsample, backfill - Hanford formation contact subsample, the two 
subsamples obtained at the Hanford formation and Plio-Pleistocene Unit contact, and the Plio
Pleistocene Unit and Ringold Formation contact, and the subsample obtained just above the 
water table in the capillary :fringe zone will be analyzed for the constituents and properties 
identified in Table A. I. It is recognized that conditions may occur when all of the analyses 
identified in Table A.I are not warranted (e.g., limited potential for data) and these occurrences 
will be evaluated on a case-by-case basis. 

The remaining subsamples will be analyzed for specific constituents listed in Table A.1 
depending on the results of the nitrate, electrical conductivity, and pH screening analyses. A 
review of the screening analyses results with technical representatives along with Ecology will 
be conducted prior to performing additional analyses. Screening analysis may be used to 
determine whether alternative analytical techniques with lower detection limits should be used 
for specific radionuclides of concern. The screening criteria and associated analytical 
requirements are identified as follows. 

• Gamma-emitting radioisotopes by GEA 

• Carbon 14 

• Metals and radioisotopes by ICP-MS 

• Tritium and strontium 90 by the LSC method 

• Particle size distribution 

• Volatile and semi-volatile organic analysis, including tentatively identified compounds. 

A minimum of two subsamples collected within the Hanford fonnation will be analyzed for 
volatile and semi-volatile organic compounds, including tentatively identified compounds and 
me!a!s. 

The data obtained from the above analyses will be used to evaluate the location of contamination 
plumes in the sediment column. If isolated peaks or unusual results are found, additional 
subsamples from the archived drive sample may be obtained and analyzed. The results of the 
above analyses will also be used to detennine if additional analyses are warranted. Additional 
analyses would be performed based on the judgement and expertise of the responsible PNNL 
geochemist, with concurrence from the LMHC technical representative and Ecology. The 
following analyses would be performed as additional analyses: 
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Table C.l. Analytical Methods. Analytical Parameters, Detection Limits, and Precision and Accuracy Reqairemenu 
for the WMA S-SX 

Analytical Category Analytical Parameters Detection Limit Precision3 Accuracy3 

fnorganics Metals 10-25 ppb :1:20 1S-12S 

Anions 3-S ppm ±20 75-125 

Organics SVOAswmcs Varies Note I Note I 

VOAswrrrcs Varies Note I Note l 

Radionuclidcs Carbon-14 Unknown :1:20 80-120 

Tritium S pCi/g :1:20 80-120 

Strontium-90 4 pCilg ±20 80-120 

Radioisotopes by JCP-MS 10 ppb :!:20 80-120 

Technctium-99 by 1 pCi/g ±20 80.120 separations/beta counting 

Gamma-Emitting Isotopes 10 pCi/g :1:20 80-120 

Hydraulic and pH NIA Note2 Note2 
Physical Properties 

Cation Exchange Capacity Method-dependent Note2 Notc 2 

Particle Size Distribution NIA Note2 Notc2 

Mineralogy NIA Notc2 Note2 

Electrical Conductivity 10 microsiemens/cm Note2 Note2 

Moisture Content l.Owto/o Note2 Notc2 

Mattie Potential NI('.. Notc2 Note2 

Kd NIA Note2 Note 2 

Bulk Density Method-dependent Note2 Note2 

Moisture Retention NIA Note2 Note2 

Saturated hydraulic NIA Note2 Note2 
Conductivity 

Notes: 

I Precision and accuracy related to VOA and SVOA analyses should be in accordance with HASQARD. 
2 Precision and accuracy for these measurements arc not required because of the nature of the measurement. 
3 Precision is expressed as Relative Percent Difference (RPO); accuracy is expressed as percent recovery (%R). These 

limits apply to sample results greater than S times the detection limit. If these limits cannot be met, documentation of this 
fact must be presented in the data report. 

C.4.0 SAMPLING PROCEDURES 

C.4.1 PROCEDURE APPROVALS AND CONTROL 

All procedures required for vadose zone sampling activities shall be approved and shall comply 
with applicable LMHC and/or PHMC procedures. Where WMFS procedures are referenced, the 
latest approved version shall be used. Procedures to be used for the groundwater sampling may 
be found in Johnson and Chou (1999). 


