NAWQA Ground-Water Sampling Protocols (revised Nov. 2007)
Information on the NAWQA ground-water sampling protocols can be found in the National Field Manual for the Collection of Water-Quality Data (Techniques of Water-Resources Investigations Book 9, Chapters A1-A9). The National Field Manual (NFM) is defined as the official and citable protocol for the collection of water-quality data by the U.S. Geological Survey (USGS). However, some sampling protocols for NAWQA that may vary from standard NFM procedures; therefore, be sure to examine the protocols described below carefully and contact either Linda Debrewer or Franceska Wilde with any questions.
General Information Needed To Collect Ground-Water Quality Data

I. Ground-water site inventory (GWSI)
Before beginning water-quality sampling, enter ground-water site information into the Ground-Water Site Inventory (GWSI) database, or check the accuracy of site files that are already established. Minimum NAWQA requirements can be found in WRIR 98-4107 (see “Site, Well and Subsurface Data: Ground-Water Site Inventory” p. 4-24). Required ground-water ancillary site information for each well to be sampled in NAWQA is found in Memorandum dated July 23, 1998 by Tim Miller. Every USGS Water Science Center has its own requirements and procedures for entering sites into GWSI; check with your local water-quality specialist.
II. Water-quality sample coding
Water-quality sample coding outline provides information on coding water-quality samples as well as the mandatory NAWQA sample purpose codes and sample type codes etc. See sample-coding outline.

III. Equipment and supplies
Lists of common ground-water sampling equipment and supplies can be found in the NFM Section 2.4. Additional information can be found on the NAWQA GW sampling equipment and supplies list.

IV. Ground-water preparations and purging methods
Ground-water preparations and purging methods at water-supply wells and at good- and low-yielding monitoring wells can be found in the NFM Section 4.2.
V. Processing water samples
Information on processing water samples can be found in Chapter A5 of the NFM.  NFM Section 5.0.1 provides information on preparatory procedures including bottle description and sample preservation.  

(1) Ground-water field measurements (NFM Chapter A6)—water levels (measured before pumping (static measurement) and during purging); discharge, temperature, specific electrical conductance, pH, turbidity, and dissolved oxygen (measured at regular time intervals during purging and as sampling begins).
(2) Sequence of sample collection (note major changes since the previous update):
Two sampling-sequence options are available, depending on equipment preparation, sampling schedule, and the volume of water to be withdrawn from the well. Sample filtration chiefly is accomplished in-line, during sample collection, by using a manifold to direct sample flow and an inline filter-equipment set up, unless such a procedure might compromise study objectives.
SEQUENCE 1.   If collecting filtered organic-carbon (DOC) samples for LC 2612 analysis, you may use the Pall Aquaprep disc filter (Q460FLD) for sample volumes of less than 1 liter. [PLEASE NOTE: Whatman Capsule filters (Q398FLD), beginning with lot number T873, are likely to result in contamination of the DOC sample their use for filtration of the DOC sample is to be discontinued, WaQI 2008.13 Field Methods http://water.usgs.gov/usgs/owq/WaQI/index.html]. 

Collect the DOC sample directly after collecting the filtered inorganic samples, as shown in the following sequence. As a rule, this sequence is not recommended if sampling equipment has been cleaned with methanol (select the Sequence 2 option instead, or follow these instructions to reduce the chance of methanol contamination and document sample quality).
	(a)
	Unfiltered organic samples (VOCs).

	(b)
	Filtered organic samples (Pesticides and Waste Water Compounds), 

except for carbon.

	(c)
	Filtered inorganic samples (in order of trace elements, (mercury), nutrients, 

major ions (in order cations, anions, and alkalinity), radiochemicals (for example
gross alpha and beta and/or radium).

	(d)
	Filtered organic-carbon (DOC) sample LC 2612: 

Use the same filter without interruption as was used in step (c), 

if and only if

· At least three well volumes were purged through the pump prior to
    sampling; in addition,

· If equipment contacted methanol, pass at least another seven
    pump/tubing volumes of native water through the sampling + filter 

    system and collect a blank sample at the end of sampling (see step (g)). 

   Note: the seven-volume native-water rinse is not needed if equipment was 

   not exposed to methanol and if 500 mL of native water was passed through

   the filter before collecting the DOC sample.

	(e)
	 Unfiltered (whole-water) inorganic samples, including a whole-water sample

 for the analyzing laboratory, and possible radon and ground-water age-dating 
 samples. 

	(f)
	Bacteria and coliphage samples, using sterilized equipment.

	(g)
	After sampling and before cleaning the pump-and-tubing system, collect a 

blank QC sample for DOC analysis, using VPBW or PBW passed through a 

new capsule filter that has been prerinsed with one liter of PBW or VPBW.

 Collect also a source-water blank for DOC analysis. 

 Note: before collecting blanks for analysis of other analytes, clean equipment 

 and collect blanks for inorganic analytes first, and then continue the

 equipment-cleaning and blank-collection protocols for organic analytes 

 (except for DOC).


SEQUENCE 2.  If collecting filtered organic-carbon (DOC) samples for LC 2613 analysis (i.e., using a 25-mm glass-fiber filter (GF/F, Q441FLD) and Teflon pressure apparatus (Q444FLD) or a filter funnel and flask), collect the DOC sample after all the unfiltered samples for inorganic analysis have been collected, as shown in the following sequence:
	(a)
	Unfiltered organic samples (VOCs).

	(b)
	Filtered organic samples (Pesticides and Waste Water Compounds), except for carbon.

	(c)
	Filtered inorganic samples (in order of trace elements, (mercury), nutrients, major ions (in order cations, anions, and alkalinity), radiochemicals (for example gross alpha and beta and/or radium).

	(d)
	Unfiltered (whole-water) inorganic samples, including a whole-water sample for analyzing laboratory, and possible radon and ground-water age-dating samples.

	(e)
	Dissolved (filtered) carbon sample. Note: if the sampling equipment has been methanol-rinsed, either 

· Replace it with another sampling system, or 

· Ensure that at least three well volumes were purged through the pump and tubing prior to sampling plus an additional seven pump/tubing volumes of native water before connecting the Teflon pressure filter apparatus. If using this option, follow the QC directions in step (g). 

	(f)
	Bacteria and coliphage samples using sterilized equipment.

	(g)
	After sampling and before cleaning the pump-and-tubing system, collect a blank QC sample for DOC analysis, using VPBW or PBW passed through a new capsule filter that has been prerinsed with one liter of PBW or VPBW. Collect also a source-water blank for DOC analysis.

Note: before collecting blanks for analysis of other analytes, clean equipment and collect blanks for inorganic analytes first, and then continue the equipment-cleaning and blank-collection protocols for organic analytes (except for DOC).


VI. Sampling schedules

The analytical schedules that are to be collected for a ground-water network (MASs, LUSs, and SWQAs) are provided in the “Cycle II GW Trends & Status Assessment Design” spreadsheet under LabScheds. The number of quality control samples to be collected for each of the studies can be found in the “Cycle II GW Trends & Status Assessment Design” spreadsheet under Basic QC. Also, see Table 1 below for additional information about sampling schedules.

VII. Cleaning of equipment for water-quality sampling

Chapter A3 of the NFM provides information on proper procedures to follow when cleaning sampling equipment. Supplies for cleaning the sampling equipment can be found in Section 3.1, Table 3-1 (acid solution rarely is used in cleaning submersible pumps). Ground-water sampler cleaning procedures can be found in Section 3.3.9.

If samples for organic analyses (pesticides or VOCs) are collected, NAWQA requires methanol rinsing of sampling equipment.
Remove methanol from sampling line with a final PBW or VPBW rinse and store used methanol and methanol/water solution in a methanol waste container for appropriate disposal.
DIW rinse water must be ASTM Type 1, followed by IBW as the final rinse if preparing to collect blank inorganic-constituent samples. The final rinse to prepare for collecting blank organic-compound samples must be with PBW for pesticide analyses or VPBW for analysis of volatile compounds and (or) pesticides. Collect IBW blanks before the methanol-and-PBW/VPBW rinses and collection of blanks for organic-compound analysis.
VIII. Shipping and handling of samples

Information on shipping samples to the National Water Quality Laboratory can be found on the NWQL website. See “Shipping Information & Holiday Schedule.”  Additional information on shipping and handling of samples can be found in the NFM. 

IX. Questions and comments

Contact Franceska Wilde at fwilde@usgs.gov or by phone at (703) 648-6866.
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Table 1.  Cycle II ground-water sampling schedules.

[NWQL, USGS National Water Quality Laboratory; NFM, National Field Manual]

	Sampling requirements

(Revised 7/25/02)
	NWQL analytical

schedule or lab code (LC)1 required for a particular study and number QC requirements

(see LabScheds and BasicQC)
	Equipment, supplies, and method
	Sample bottles, filtration, and preservation
	Comments

	Field measurement 

	Temperature
	Field
	NFM
	
	Report to the nearest 0.2 oC and record median value of last five measurements.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

	Dissolved oxygen
	Field
	NFM
	
	Report to the nearest 0.1 unit and record median of last five measurements

	Specific conductance
	Field
	NFM
	
	Report to the nearest 1.0 or 0.1 unit depending on range and record median of last five measurements

	pH
	Field
	NFM
	
	Report to the nearest 0.1 unit and record the last measurement.

	Turbidity
	Field
	NFM
	
	Report to the nearest 0.1 unit and record median of last five measurements. Use of a HACH 2100P Portable Turbidimeter is recommended.

	VOCs

	VOCs (with nontarget compounds)
	2020
	
	NWQL; NFM

	Maximum holding time is 14 days

	EDB/DBCP - low level
	1306
	
	NWQL; NFM
	Maximum holding time is 14 days

	Gasoline oxygenate degradation products
	4024
	
	NWQL; NFM
	Contact Greg Delzer at gcdelzer@usgs.gov; 605-355-4560x230
Samples are not preserved with HCl but are chilled to 4 degrees C.

	Pesticides 

	LCMS(2050 replacement)
	2060
	
	NWQL; NFM
	Maximum holding time is 3 to 5 days

	SH2003 plus 20 additional compounds
	2033
	
	NWQL; NFM
	Maximum holding time is 3 to 5 days

	Acetamide degradates
	LCPD [Kansas]
	
	125 mL Glass amber bottle with Teflon lined cap
	Contact Julie Dietze before shipping juliec@usgs.gov;(785) 832-3544

	Glyphosate
	LCGY [Kansas]
	
	125 mL Glass amber bottle with Teflon lined cap
	Contact Julie Dietze before shipping juliec@usgs.gov;(785) 832-3544

	Other organic compounds

	Waste Water Compounds
	1433
	
	NWQL
	Maximum holding time is 14 days

See WRIR 01-4186 for additional information.

	Trace elements in water 

	Trace Elements
	2710
	
	NWQL; NFM
	

	Radium (224,226,& 228) + Gross Alpha&Beta
	1263
	
	NWQL; NFM
	

	Radium isotopes (226, 228 only) 
	1262
	
	NWQL; NFM (see 5.6.3.E)
	

	Radon
	LC1369
	
	NWQL (see ASR Info); NFM (see 5.6.3.I)
	Maximum holding time is 3 to 5 days.

	Major inorganics and nutrients

	Major Inorganics
	2750
	
	NWQL; NFM
	Collect all filtered samples before collecting raw samples. Collect an additional FA for archive

	Nutrients
	2755
	
	NWQL; NFM
	

	Alkalinity
	Field
	NFM
	
	Filtered sample

	Organic carbon in water 

	DOC (GF filter)
	LC2613 
	See item V. above
	See item V. above
	Maximum holding time is 3 to 5 days

	Isotopes 

	Age Dating--Tritium (1 pCi/L)
	LC1565
	
	NWQL (see ASR Info)
	

	Age Dating--Tritium (0.3 pCi/L)
	LC1043
	
	NWQL (see ASR Info)
	

	Age Dating--deut. 018
	1142
	
	NWQL
	

	Age Dating--CFCs only
	[Reston]
	CFC lab
	
	Contact the Reston CFC lab for scheduling

	Age Dating --SF6
	[Reston]
	CFC lab
	
	Contact the Reston CFC lab for scheduling

	Age Dating --Tritium/Helium
	[Reston]
	CFC lab
	
	Contact the Reston CFC lab for scheduling

	Microbes

	Bacteria (E coli & total coliform)
	MI Method [ODML]
	ODML
	ODML
	Contact Ohio District Microbiology Laboratory (ODML) before sampling

	Coliphage (Virus Indicators:Somatic & F-Specific) 
	Coliphage [ODML]
	ODML
	ODML
	Contact Ohio District Microbiology Laboratory (ODML) before sampling.


Footnotes: 1 All schedules are from NWQL unless specified in [].
Page 6 of 6

