FY08 Work Plan Guidance

Ground Water -- Source Water-Quality Assessments

Background

Source Water-Quality Assessments (SWQAs) are a new status activity for Cycle II of NAWQA. Implementation of ground water SWQAs (GW-SWQA) began early in FY03. Currently, 20 GW SWQAs have been (or will soon be) completed.  Study Units should review the design guidelines provided in this document and be prepared to discuss planned implementation during the upcoming conference calls.

SWQAs are now a one-year sampling activity. Source-water samples are to be collected from 15 Community Water System (CWS) wells along with the associated finished-water samples (additional guidance provided below).  Samples will be analyzed for a comprehensive list of constituents (table 1).   

Table 1.—Analytical schedules utilized as part of Source Water-Quality Assessments

Constituent group
Schedule

DOC
LC 2613

Pesticide
2060

Pesticide
2003

Pesticide
LCPD; Acetamide degradates1
VOC
2020

VOC-Oxygenates and by-products
4024

Wastewater effluent
1433

Pharmaceuticals
Not yet determined

Microbes
E. Coli

Microbes
Total coliform

Microbes
Coliphage

1 Select Study Units only

Principal aquifers to be targeted for these SWQA efforts are listed in table 2.  Several GW SWQA studies have already been moved up from original planning efforts.  Similarly, some group 3 Study Units are asked to consider the possibility of moving their SWQA sampling effort up into FY 2008 (table 2).  Please realize that it is only possible to conduct about 5 GW SWQAs during FY 2008 and that moving sampling up into FY 2008 may not be feasible for each Study Unit identified in table 2.
Table 2.—Proposed Ground-Water SWQA studies to be completed in FY 2008 (or 2009).

	Group
	Study Unit
	Principal Aquifer
	Sampling Status
	Report Status

	2
	SANT
	Piedmont and Blue Ridge crystalline-rock aquifer
	Start in FY 2008
	Not Yet Planned

	2
	USNK
	Snake River Plain basin-fill and basaltic-rock aquifers
	Start in FY 2008
	Not Yet Planned

	2
	EIWA
	Cambrian-Ordovician aquifer system
	Start in FY 2008
	Not Yet Planned

	3
	SOFL
	Surficial aquifer system (overlying the Floridan)
	Start in FY 2008
	Not Yet Planned

	3
	SOFL
	Biscayne aquifer
	Start in FY 2008 (may need to do in FY 2009)
	Not Yet Planned

	3
	NECB
	New England crystalline-rock aquifers
	Start in FY 2008
	Not Yet Planned

	 
	 
	 
	 
	 

	3
	ACAD*
	Coastal Lowlands aquifer system
	FY 2009
	Not Yet Planned

	3
	CAZB*
	Basin and Range basin-fill aquifers
	FY 2009 
	Not Yet Planned

	3
	GRSL*
	Basin and Range basin-fill aquifers
	FY 2009 
	Not Yet Planned

	3
	SOCA*
	California Coastal Basin aquifers
	FY 2009 
	Not Yet Planned


* Please indicate if your Study Unit would be postured to conduct a GW SWQA during FY 2008.
Well Selection

These guidelines were created by a group of design team members representing GW-SWQA studies, National Synthesis, the 2001 Study Units, and the TANC Topical Study. The GW-SWQA Design group recognizes that these guidelines will not fit all situations. However, some suggested guidance is needed to provide direction and uniformity among studies.

The GW-SWQA wells will be selected within areas defined by, or similar to, TANC LS study areas.  The selection criteria developed for GW-SWQA are as follows:
· Area overlies a Principal Aquifer

· Area nests within a MAS and/or urban LUS scheduled for re-sampling

· Ground water contributes a significant portion of drinking water in the area--ground water is a critical source of drinking water

· Ground water is vulnerable to anthropogenic and natural contamination

· Water quality issues are related to human activities

· Area fits into a National network of study areas that collectively cover wide range of important settings such as principal aquifers, geology or climate

· Finished water must have some type of treatment associated with it (e.g. chlorine disinfection)

Although concepts and criteria used in the TANC Topical Study are being used in the well selection process for GW-SWQA, direct overlap of the two study components will not exist in all study areas. 

A Study Unit with a TANC LS area will, in most cases, use this area as boundary for selection of wells in the GW-SWQA. Study Units that are not part of TANC will use the general guidelines provided to define a TANC LS area, along with the guidelines that follow.

GW-SWQA sampling will focus on high-producing CWS wells. Study Units selected to complete a GW-SWQA will compile a data set of CWS wells for the metropolitan area or towns (TANC LS area concept) that represent an area of high-use for CWS in their Study Unit. Data on annual production volume for each well will be collected for the most recent year available. In some cases annual production values for individual wells will not be available, so an annual production volume for a well field or pumping center will suffice. The top quartile of individual CWS wells or pumping centers will be identified. Selection of wells for GW-SWQA sampling will be from those in this top-quartile, consisting of wells or pumping centers representing the most people in the high-use area. Fifteen CWS wells will be randomly selected from those in the top quartile. For areas where the top quartile does not contain enough wells or pumping centers for random selection of 15 to occur, a larger group of wells (for example the upper half) will be used.

Well Spacing

CWS wells selected will be separated by at least one kilometer. This constraint is designed to avoid situations where wells are representing the “same” contributing area and water quality (for example, two wells at the same depth that are 100 feet apart). Another example is a small well field, where one randomly selected well will represent that pumping center. All situations will be different, so a “common sense” approach is encouraged.

Wells with Artificial Recharge or Under the Influence of Surface Water

In certain aquifer systems, some of the highest-producing CWS wells are located near surface-water bodies, resulting in induced infiltration of surface water to the wells. CWS wells with a large component of induced infiltration are to be avoided in the well selection process for GW-SWQA.  Similarly, CWS wells in coastal or bay areas with induced infiltration from sea water, and wells that are used for injection and subsequent withdraw of artificial recharge are also to be avoided, because water from these types of wells does not represent recharge from the land surface. Wells that are not used for injection, but that are artificially recharged from the land surface can be considered, as long as there is not a direct influence from surface water (for example, an infiltration gallery next to a stream with a shallow CWS well beneath it).

Special Situations 

The well selection procedure for GW-SWQA described above will not be applicable to every study area, and some modifications will be necessary to achieve the best distribution of wells. Presentation of an example of well selection within an actual study area with special situations will help illustrate these difficulties and possible solutions.

Study Unit Example

Within the CONN Study Unit, stratified-drift aquifers are generally the most productive sources of ground water for CWS. These aquifers occur in dozens of primary and secondary valleys throughout the Study Unit. One of these, the Pomperaug River aquifer in west-central Connecticut, has been chosen as the site of a TANC LS study. This area is relatively small, however, and does not have 15 high-producing CWS wells to choose from for a GW-SWQA. Additionally, some of the highest-producing wells in the study area are located close to the river, and hence may be inducing infiltration. 

In this example, the highest-producing CWS wells in the Pomperaug River aquifer will be identified. Those that have a minimal influence from surface water will be considered for GW-SWQA sampling, assuming that they are not part of the same pumping center (in close proximity). Using these constraints may yield only 3-4 wells in this study area. Selection of additional CWS wells to complete a network of 15 wells will be made from other stratified-drift aquifers in the Study Unit. The CONN will identify perhaps 3-4 other aquifers that it considers representative of this type of aquifer system, and will select wells in the same way as in the Pomperaug River aquifer. The intent is to choose aquifers that are representative, but minimize the number of aquifers studied to facilitate the collection of retrospective data. Collection of data for 3-4 aquifers/areas will be much simpler than for 15 aquifers/areas.

Ancillary Data

Ancillary data for the wells and CWSs involved in the GW-SWQA will be important in explaining the occurrence of contaminants and in describing the sites and systems. This information will help in relating data from a particular study to other wells and systems in the high-use area, and in perhaps comparing results between study areas. Two types of ancillary data are being requested for wells sampled in GW-SWQA: well data and system data.

Well Data

The Office of Ground Water describes Mandatory and Recommended data elements for ground-water sites in the Ground-water Site Inventory (GWSI) in its Technical Memorandum 98.02. Sixteen data elements for a ground-water site must be populated to establish a site in NWIS and to enable entry of other data into the system. In addition to these 16 required data elements, the NAWQA Program considers the following seven data elements to be mandatory for wells. Sites without these data elements should not be sampled for NAWQA:

1. Well depth (C028);

2. Water level (C237) and related data elements (see section below);

3. Casing material (C080) if there is a casing record (C901);

4. Screen material (C086) when the open interval is screened;

5. Depth to top (C083) and bottom (C084) of each open interval;

6. At least one contributing unit (C304)—at a minimum, a “Q” record must be specified;

7. At least general lithology (C096) described for the “Q” record;

In addition to those required by the Office of Ground Water and the NAWQA Program, the following are considered to be very important data elements for wells to be sampled in GW-SWQA. Study Units are expected to make every effort to obtain these data elements when possible:

1. Primary use of water (C024);

2. Date of construction (C060);

3. Method of construction (C065);

4. Type of finish (C066);

5. Aquifer type (C713);

6. Primary aquifer (C714);

7. Type of lift (C43);

8. Pump intake depth (C44);

9. Rated pump capacity, in gallons per minute (C268);

10. Discharge, in gallons per minute (C150) and related data elements (see section below)

Of course, Study Units are encouraged to complete as much of the Ground Water Site schedule as possible with the data available for the wells sampled, in addition to what has already been listed.

Water level and related data elements—Static water level measurement data are used by National Synthesis and other investigators to aid in determining the thickness of the unsaturated zone and the water level above a well screen. For unconfined systems, a static water level indicates the depth to which land-surface contaminants must move before they reach the water table. Static water level for a heavily pumped well like a CWS well will not have the same meaning as for an observation well, in that the static water level does not represent ambient, non-stressed or “natural” aquifer conditions. Pumping wells will have an affect on the water level in an area by lowering the water level in the particular aquifer(s) in which they are completed. However, a static water level measurement for a CWS well may be helpful in determining general depth to water in a particular area in a particular aquifer.

Study Units are asked to record a static water level in GWSI data element C237. Optimally, this measurement will have been made when the CWS well pump has been turned off for a sufficient duration for the water level to recover to its “natural” level. In many cases the CWS well will be pumping when the USGS sampling staff arrive to sample the well. Thus, shutting the pump off and taking a water level measurement will not allow sufficient recovery to indicate a “true” static level. In this case, Study Units are asked to obtain a water level measurement from CWS records, if they are available. Community Water Suppliers may use some wells sometimes and others at other times. The sampled well may have a static measurement at one of its down times. Some CWS wells will be pumped continuously year round. In these cases the driller’s record may indicate a static water level for the well at the time of construction. 

In addition to water level (C237), Study Units are asked to complete as many of the related data elements as possible, including:

· Date water level measured (C235)—mandatory if C237 has a value;

· Method of water-level measurement (C239);

· Site status for water level (C238)—This data element is to be used only if the water level does not represent a static level. It can be used to indicate nearby pumping from other wells. Optimally, a measurement will be made when nearby pumping wells in the same aquifer are also shut down; however, this may not be possible;

· Source of water-level data (C244)

Discharge and related data elements—The discharge record in GWSI can be used to record useful pumping information for CWS wells sampled. Many CWSs will have a record of a recent pumping measurement or estimate from wells used. In addition to discharge (C150), Study Units are asked to complete as many of the related data elements as possible, including:

· Date discharge measured (C148)—mandatory if C150 has a value;

· Type of discharge (C703)—pumped--mandatory if C150 has a value;

· Source of discharge data (C151);

· Method of discharge measurement (C152);

· Production water level (C153);

· Source of production water level (C155);

Note that the discharge record contains a data element for static water level (C154). Study units are asked to use data element C237 to record static water level (see previous section), unless the static level was taken on the same date as the production level. In that case, use C154.

Study Units can find definitions for all data elements from the online NWIS documentation, which can be found at:

http://wwwnwis.er.usgs.gov/conversion/documentation.html
Community Water System Data

A questionnaire is provided that is to be filled out for each well sampled for GW-SWQA. The questionnaire asks for general information on the Community Water System, as well as information on blending and treatment of the source. The questionnaire can be downloaded as a Microsoft Word file from the following website:

http://sd.water.usgs.gov/usgs/vocns/swqa/
CWSs may have two other existing sources of information that may prove useful in the interpretation of results from SWQA studies. Some CWSs will have flow diagrams of their systems, showing the flow of water from the source(s), treatment processes, if any, and distribution system, to the end users. Further details on blending and water treatment may be available from these diagrams. CWSs are also required by USEPA to provide to their customers a copy of the Consumer Confidence Report. The content of these reports will vary between states and CWSs, but they do contain some common elements such as description of water sources, water-quality analytical results for sources, and compliance info. Study Units are asked to obtain, if possible, a copy of the flow diagram and the most recent Consumer Confidence Report (CCR) for each CWS with a sampled source, and return these with the questionnaires to the above address.

Completed questionnaires, flow diagrams, and CCRs are to be returned to:

Greg Delzer

U.S. Geological Survey

1608 Mt. View Rd

Rapid City, SD 57702

CWS Participation

An important component of SWQA studies will be cooperation from the CWSs. Study Units will need to get permission from the selected water purveyors to sample their wells, and will need to maintain a good relationship with purveyor representatives in order to obtain ancillary information. 

Sampling Source Water and Finished Water

Source-water samples should be collected in exactly the same fashion as was any other supply-well sample. That is, a dechlorination reagent is not needed for source-water samples. However, all finished-water samples that were disinfected with chlorine should be collected in special bottles and (or) vials ordered through One-Stop shopping which contain a dechlorination reagent. These vials will contain a pre-measured amount of the appropriate dechlorination reagents needed for each analytical schedule. Most finished water sampled will contain chlorine as a result of the disinfection process. However, if the finished water does not contain chlorine due to the use of different disinfection technologies (e.g. ozone), samples should be processed the same as source-water samples using vials that do not contain the dechlorination reagents. 

The sample bottles and vials used for the finished-water samples are the same as used for source-water samples (non-chlorinated samples), e.g. 1-L GCC for schedules 1433, 2003, and 2060, a 126-mL baked glass bottle for the LCPD method, and 40-mL VOA vials for schedules 2020 and 4024. The bottles are listed in the One-Stop catalog with the same description as the other bottles but have the suffix “with dechlorination reagent”.

It is very important for the surface-water SWQAs to "time" the collection of the finished-water sample such that it reflects the "retention time" of the water treatment facility. That is, for each sampling event, please coordinate with the treatment-plant operator (or equivalent) to obtain their best idea of what the current "retention time" of the facility is and use this time to target when to collect the finished-water sample. For example, if the retention time of the treatment facility is 4 hours, please collect the finished-water sample 4 hours after the source-water sample was collected. This is not as critical for ground-water SWQAs, however, at minimum please ensure that the ground-water, source-water sample is collected before the respective finished-water sample. 
Separate NWIS sites are required for source- and finished-water sampling, even if the source-water and finished-water samples are collected in very close proximity to each other. One NWIS site is needed for the site sampled for source-water (coded with site construction information, and C802=GW or SW), and a second site is needed where finished water is sampled (C802=SS). Please write "Dechlorination reagent present" in the M2 Lab portion of the Analytical Service Request form for the finished-water samples. For additional coding guidance, please refer to: 

http://wwwdsd.cr.usgs.gov/nawqa/vocns/swqa/
The dechlorination reagents (sodium bisulfite, ascorbic acid, and (or) pH buffer) are solid, granular materials that could be washed out of the vials if they are overfilled. As such, do not overflow bottles and vials while filling them. For most bottles, this is not a problem because they don’t need to be completely filled. However, use slow flow-rates (100-150 mL/minute) while filling VOC vials and try to fill to form a meniscus (without overflowing) to minimize any possible air bubbles that may be entrapped in the vial after adding the HCl and capping it. A very small bubble (e.g. smaller than a pea) is considered acceptable for these purposes. 

Quality-Control Samples
All blank and duplicate (un-spiked) samples processed by Study Units for SWQAs should be processed using vials containing the dechlorination reagents. All spiked samples should be processed in duplicate using finished water (not the source water). One of the spiked samples should be processed as is normally done (lab spikes sent to the lab, field spikes are spiked in the field, etc.). The duplicate spike should be processed the same way, however, using bottles or vials containing the dechlorination reagents. The results of these QC samples will be monitored to continue to characterize the affects of using dechlorination reagents.

Other

Accomplishing SWQA studies involves a number of policy issues that require guidance, such as permission to sample, reporting MCL exceedances, and data release. The Water Resources Division has released a number of policy memos addressing these issues. Study Units can review these memos at the following website:

http://water.usgs.gov/admin/memo/WRD/auto.html
The following memos may be of particular interest:

WRD 90.034 Policy for Permission to Sample

WRD 90.038 Policy for Reporting Maximum Contaminant Level Exceedances

WRD 95.019 Policy for Making Provisional Water-Resources Data Available on the Internet

WRD 98.10 Water Resources Division Policy on Data Integrity

WRD 99.07 Policy on Release of Water Resources Division Information Products

WRD 99.23 Policy – Release of Data and Information under the Freedom of Information Act (FOIA)

The USGS Manual is another source of current policy and guidance, for example:

500.11 - Obtaining Permission for Access to Private Lands

500.14 - Safeguard and Release of U.S. Geological Survey Data and Information

500.24 - Policy for Release of Computer Databases and Computer Programs 

The USGS manual can be accessed at:

 http://www.usgs.gov/usgs-manual/
While the sources listed may be helpful in addressing some issues of concern, there are others that are not addressed by these guidelines. Some remaining issues include the release of water-quality information from CWS sources in regional and national reports, and the issue of presenting results without identifying individual CWSs. National Synthesis is currently drafting guidelines to address these questions and concerns. These draft guidelines will be posted to this website at a later date.

Help

Study Units with additional questions about GW-SWQAs and these guidelines should contact:

Greg Delzer

Coordinator, Source Water-Quality Assessments

gcdelzer@usgs.gov
605-355-4560   x 230

Additional information may be posted at the SWQA web page:

http://sd.water.usgs.gov/usgs/vocns/swqa/
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