Procedures for the NWRPO Rock Hydrologic Testing Laboratory

Version 2, 6/11/04

All NWRPO employees, contractors, and others that work in the NWRPO Rock Hydrologic Testing Laboratory shall read and comply with the conditions of the Health and Safety Plan for the laboratory as found in the following section.

The NWRPO Rock Hydrologic Testing Laboratory will conduct analyses following methods described below in Table 1 and copied in full in subsequent sections. These methods are proven industry standards published by the American Society for Testing and Materials (ASTM) and the American Society of Agronomy (ASA).  In addition, chapters from a text book (Liu, C. and J.B. Evett.  2003. Soil Properties – Testing, Measurement, and Evaluation (5th edition), Prentice Hall) have been included to supplement each ASTM procedure.  The textbook chapters include detailed explanations, examples of calculations, as well a blank forms.  The NWRPO will use these forms or modified equivalent versions thereof to record raw laboratory data generated from ASTM procedures.  Separate forms developed by the NWRPO will be used to record raw data for analyses in which ASA methods are followed.  

Pertinent data from forms will be entered in spreadsheets and/or a database where necessary calculations will be made and tabular and/or graphical reports of results produced.  NWRPO personnel other than the original data entry individual will independently verify the accuracy of data entry into spreadsheets and/or a database.  The OSGR, or qualified designee, will be responsible for ensuring that all spreadsheet and/or database calculations are correct. Upon completion of testing for a particular project, the spreadsheets and/or database, including reports of results and metadata, will be submitted to the NWRPO Quality Assurance Records Center (QARC).

When analyses not included herein are identified as necessary by the OSGR, they will be added to Table 1 and hard copies of the complete methods will be added as subsequent sections to this manual.  The date and number of the revision will be noted on this cover page.

All deviations from procedures described herein must be approved (preferably in advance) by the OSGR.  Moreover, deviations must be documented in a scientific notebook assigned to the laboratory for this purpose. 

If sample size permits, a representative subsample will be split from the original lab sample and archived for a period of time determined by the OSGR.  Sample material that has been disturbed by the analysis process will not be archived unless requested by the OSGR.

Only geologic samples that do not contain hazardous and radioactive contaminants will be accepted for testing.  Moreover, with the exception of saturated hydraulic conductivity tests, the laboratory analyses described herein do not require the addition of hazardous materials to the samples.  Material Safety Data Sheets will be kept on file in the laboratory for all chemicals required in testing and otherwise used in the laboratory.

Since, the original samples and the samples that have been altered by testing do not contain hazardous or radioactive materials (saturated hydraulic conductivity test materials excepted), they may be disposed of in a solid waste landfill or returned to their point of origin and disposed on the ground surface.  A biologic activity inhibitor (hazardous chemical) shall be added in very low concentrations to samples undergoing saturated hydraulic conductivity tests.  A determination shall be made whether these samples are considered hazardous waste.  If so, these samples will be disposed of according to applicable regulations.  

Strict transfer of custody procedures shall be followed when accepting geologic samples for testing and for maintaining control of the samples in the laboratory.  The laboratory will be kept locked when NWRPO personnel (including contractors) are not present. 

Only analyses specified in NWRPO work plans, test plans, or equivalent documents will be conducted on geologic samples  In some special cases the OSGR or designee may request one or more additional analyses on geologic samples.  These additions must be documented in a change order that is approved by the OSGR and submitted to the QARC.

Weighing balances and pH/electrical conductivity meters are the only laboratory measuring equipment that require repeated periodic calibration.  Factory calibrations on thermometers, hydrometers, steel measuring tapes and rulers, and other measurement equipment will be assumed to be “in calibration” unless otherwise noted when conducting analyses.  All weighing balances will be calibrated per manufacturer’s operating instructions against calibration weights traceable to the National Bureau of Standards at least once per month.  In addition, the automatic self-check calibration verification feature available on the lower capacity electronic balances will be utilized each time the balances are turned on.  The calibration of pH/electrical conductivity meters shall conducted at a frequency specified in the manufacturer’s operating instructions.

This calibration information shall be documented in the laboratory scientific notebook and the NWRPO equipment calibration database following procedures described in NWRPO Quality Administrative Procedure 12.1 titled “Procedures for Control of Measuring Test Equipment”.  Equipment that can not be calibrated to specifications listed in the manufacturer’s operating instructions shall be removed from service and recalibrated by the manufacturer or other qualified entity before being placed back in service.

Table 1  Laboratory Test Methods

	Lab Test
	Method

	Volumetric Water Content
	Gardner, W.H. 1986, “Water Content.” In: Klute, A. (ed), Methods of Soil Analysis, Part 1, Physical and Mineralogical Methods (2nd ed.), American Society of Agronomy, Chapter 21, pp. 493–507  (specifically page 506).

	Dry Bulk Density
	Blake, G.R. and K.H. Hartge. 1986. “Bulk Density.” In: Klute, A. (ed), Methods of Soil Analysis, Part 1, Physical and Mineralogical Methods (2nd ed.), American Society of Agronomy, Chapter 13, pp. 363-367.

	Specific Gravity (grain density)
	ASTM D-854-02. Standard Test Methods for Specific Gravity of Soil Solids by Water Pycnometer. In: 2003 Annual Book of ASTM Standards, Vol. 04.08, American Society for Testing and Materials.

	Saturated Hydraulic Conductivity (constant head method)
	Klute, A., and C. Dirksen, 1986. “Hydraulic Conductivity and 

Diffusivity: Laboratory Methods.” In: Klute, A. (ed), Methods of Soil Analysis, Part 1, Physical and Mineralogical Methods (2nd ed.), American Society of Agronomy, Chapter 28, pp. 687-700.

	Gravimetric Water Content
	ASTM D-2216-98. Standard Test Methods for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass. In: 2003 Annual Book of ASTM Standards, Vol. 04.08, American Society for Testing and Materials.

	Soil Extract Electrical Conductivity
	Rhoades, J.D. 1982. Soluble Salts—Extracts at Soil/Water Ratios of 1:1 and 1:5, Electrical conductivity of saturation extract. In: Page, A.L. (ed), Methods of Soil Analysis, Part 2, Chemical and Microbiological Properties (2nd ed.), American Society of Agronomy, Chapter 10, pp. 169-170 and 172-173.

	Wet Sieve Analysis
	ASTM D-1140-00. Standard Test Methods for Amount of Material in Soil Finer Than the No. 200 (75 um) Sieve (Method B for wet sieve analysis). In: 2003 Annual Book of ASTM Standards, Vol. 04.08, American Society for Testing and Materials.

	Hydrometer Analysis (silt/clay break starting with No. 4 sieve)
	ASTM D-422-63 (Reapproved 1998). Standard Test Method for Particle Size Analysis of Soils. In: 2003 Annual Book of ASTM Standards, Vol. 04.08, American Society for Testing and Materials.

	Atterberg Limits
	ASTM D-4318-00.  Standard Test Methods for Liquid Limit, Plastic Limit, and plasticity Index of Soils.  In: 2003 Annual Book of ASTM Standards, Vol. 04.08, American Society for Testing and Materials.


