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NPSTORET includes the ability for each organization to define their own custom state or local WQ standards or adopt any of the seven available national standards (detailed in Appendix A) as desired.  The criteria for the WQ standards can be simple or time and/or characteristic dependent.  The organization's Stations are then assigned to these custom and adopted WQ standards using either the Metadata Template, ‘WQ Standards’ tab or Stations Template, WQ Standards tab.  The Water Quality Standards Analysis is run from the Reports & Statistics Template using either the ‘Statistics’ or ‘Google Earth’ tabs.

I. Reviewing an Organization's WQ Standards
To view or modify the WQ standards for your organization, click the 'Metadata' button on the NPSTORET Main Switchboard to open the Metadata Template.  Click the 'WQ Standards' tab to view the current standards defined for your organization (Figure 1).  When a new organization is added to NPSTORET it will have no water quality standards and the form will be blank as in Figure 1.  When an organization is copied from an older version of NPSTORET into version 1.70 (or higher) all of the national water quality standards will be adopted for that organization, but no stations will be assigned to the standards.

[bookmark: _Toc180204130]Figure 1.  Enter Water Quality Standards
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You can document your WQ standards, including any characteristic/time dependencies and station assignments, through the ‘detailed’ Metadata WQ Standards report (Figure 2) available from the Reports & Statistics Template, ‘Reports’ tab.

Figure 2.  Sample WQ Standards Report
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II. Adding a Custom WQ Standard
Open the Metadata Template, 'WQ Standards' tab to view the current standards defined for your organization.  Either click the 'Add New Standard' button or '>*' navigation button to move to a new, blank WQ standard record.  Each standard must have a unique ID, a name, and at least one completely defined criterion (to avoid confusion during analysis, all criteria should be completely defined).  Each criterion must always have characteristic, medium, units, and time period entered.  These required entries are labeled in red on the ‘WQ Standards’ tab of the NPSTORET Metadata Template.  The additional fields required to completely define a criterion depend on the type of criterion:

A. Instantaneous, Non-Characteristic/Season Dependent Criteria
The simplest criterion is instantaneous and not dependent on another characteristic.  For each instantaneous, non-characteristic dependent criterion you must enter the “official” EPA STORET Characteristic Name (Appendix B), the 'Medium' in which the characteristic is measured, the criterion 'Value', and the 'Units' of measure.  The ‘Depend?’ check box should be left unchecked and the 'Time Period' should be set to 'Instantaneous' since you are defining an instantaneous, non-characteristic dependent criterion.  If the criterion is a lower limit (e.g. dissolved oxygen (DO)) rather than an upper bound, check the 'Low?' box.  When the criterion is completely defined it will contain a 'Y' in the 'OK?' column (Figure 3).

Figure 3.  Cadmium – Instantaneous, Non-Dependent Criterion
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B. Time Dependent, Non-Characteristic/Season Dependent Criteria
To enter a time dependent criterion that is not dependent on another characteristic, you must enter the “official” EPA STORET Characteristic Name (Appendix B), the 'Medium' in which the characteristic is measured, the criterion 'Value', and the 'Units' of measure.  The ‘Depend?’ check box should be left unchecked since you are defining a non-characteristic dependent criterion; however, since this is a time dependent criterion, you’ll need to enter the desired 'Time Period', the 'Statistic Type', and "# Samples'.  Fill in a value of 1 for the number of samples if you do not have any specific number required for analysis.  Optionally, you can also specify the minimum interval required between samples in the analysis.  If the criterion is a lower limit (e.g. dissolved oxygen (DO)) rather than an upper bound, check the 'Low?' box.  When the criterion is completely defined it will contain a 'Y' in the 'OK?' column as in the Enterococcus Group Bacteria entry in Figure 4.

Figure 4.  Enterococcus - Time Dependent Criterion
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C. Instantaneous, Characteristic/Season Dependent Criteria
To enter an instantaneous criterion that is dependent on another characteristic or on a seasonal date range, you must enter the “official” EPA STORET Characteristic Name (Appendix B), the 'Medium' in which the characteristic is measured, and the ‘Units’ of measure.  Select Instantaneous for the ‘Time Period’.  Instead of entering a criterion 'Value', check the 'Depend?' box.  This will pop up a form for you to define the dependency.  First, select the type of dependence: (1) Hardness (Ca+Mg); (2) pH, exponential; (3) pH power of ten; (4) pH and T deg C, minimum; (5) pH and T deg C, maximum; or (6) Seasonal Date Range.  Each of these types of dependence is based on a set mathematical equation that will be displayed for you to fill in the numerical coefficients (Appendix C).  Be sure to include a negative sign when necessary in your coefficients.  Note that it may be acceptable to place a 0 in the formula.  You will be warned if you close the dependence definition form if required coefficients are missing and the criterion will contain a 'N' in the 'OK?' column.

Note that once you have completed the characteristic dependence definition, the criterion is still not completely defined until the 'Units' are selected and the 'Time Period' set to 'Instantaneous' (see Ammonia in Figure 5).  If the criterion is a lower limit (e.g. dissolved oxygen (DO)) rather than an upper bound, check the 'Low?' box.  At any time you can review or edit the characteristic dependence by clicking the '…' button in the 'Depend?' column.  When the criterion is completely defined it will contain a 'Y' in the 'OK?' column.

Figure 5.  Ammonia - Incomplete Characteristic Dependent Criterion
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D. Time Dependent, Characteristic/Season Dependent Criteria
To enter a time dependent criterion that is also dependent on another characteristic or on a seasonal date range, you must enter the “official” EPA STORET Characteristic Name (Appendix B), the 'Medium' in which the characteristic is measured, and the ‘Units’ of measure.  Instead of entering a criterion 'Value', check the 'Depend?' box.  This will pop up a form for you to define the dependency.  First, select the type of dependence: (1) Hardness (Ca+Mg); (2) pH, exponential; (3) pH power of ten; (4) pH and T deg C, minimum; (5) pH and T deg C, maximum; or (6) Seasonal Date Range.  Each of these types of dependence is based on a set mathematical equation that will be displayed for you to fill in the numerical coefficients (Appendix C).  Be sure to include a negative sign when necessary in your coefficients.  Note that it may be acceptable to place a 0 in the formula.  You will be warned if you close the dependence definition form if required coefficients are missing and the criterion will contain a 'N' in the 'OK?' column.  Then select the 'Time Period', the 'Statistic Type', and "# Samples'.  Fill in a value of 1 for the number of samples if you do not have any specific number required for analysis.  Optionally, you can also specify the minimum interval required between samples in the analysis.  If the criterion is a lower limit (e.g. dissolved oxygen (DO)) rather than an upper bound, check the 'Low?' box.  At any time you can review or edit the characteristic dependence by clicking the '…' button in the 'Depend?' column.  When the criterion is completely defined it will contain a 'Y' in the 'OK?' column (Figure 6).

Figure 6.  Ammonia - Time and Characteristic Dependent Criterion
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Use the 'Add New Criterion' button or simply move the cursor to the new, blank record at the end of the list to add a new criterion to the standard.  Use the 'Delete Criterion' button as needed to remove an unwanted criterion from the standard.  The 'Copy Criteria' button pops up a form that allows you to incorporate criteria from the national standards or other custom standards belonging to your organization into the standard you are editing (Figure 7).  Choose the source standard and select (highlight) the criteria to copy.  When you click on a different criterion, the new criterion will be selected instead of the original one.  To easily select a block of criteria, click the top one in the block and then hold down the 'Shift' key while clicking the bottom one in the block.  To select multiple non-adjacent criteria, hold down the 'Ctrl' key when clicking.  Once you have highlighted all of the criteria that you want to copy, click the 'OK' button.

Figure 7.  Selecting Criteria to Copy from the Fresh Water Standard
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The criteria will be added to the WQ Standard.  Note that the default sort order for a WQ Standard’s criteria is by STORET Characteristic Name (ascending).  Consequently, recently added criteria will likely not be at the bottom of the list (Figure 8).  You can click the column header to change the desired sort field at any time to re-order the criteria.

Note: You can copy entire water quality standards from one organization to another using the ‘Utilities …’ button accessed from the NPSTORET Main Switchboard.  From the Utilities form, click ‘Copy Metadata, Projects, and/or Stations to Another Organization …’.

The indication that the WQ Standard has been adequately defined is that the OK field at the top of the form contains a ‘Y’ (Figure 8).  At that point the WQ Standard is available for use in the Water Quality Standards Analysis in the Reports & Statistics Template and the 'Assign Stations' button will be enabled.  Note, however, that although a WQ Standard is adequately defined, only its completely defined criteria will be used in a Water Quality Standards Analysis.

Figure 8.  WQ Standard Completely Defined
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III. Adopting National WQ Standards
The National WQ Standards are sets of national criteria from EPA and others that were the source of the water quality criteria comparisons in earlier versions of NPSTORET.  They are still present in this version of NPSTORET.  If you copied an organization’s data into this version of NPSTORET from a previous version, the National WQ Standards were automatically adopted for you.  If you created a new organization in this version of NPSTORET and want to use these national criteria sets either in their entirety or to copy specific criteria into your custom WQ Standards, you’ll need to explicitly adopt them on the Metadata Template, ‘WQ Standards’ tab.

To adopt National WQ Standards, open the Metadata Template, 'WQ Standards' tab to view the current standards defined for your organization.  Click the 'Adopt National Standard' button to review the national standards that have not yet been adopted by your organization.  When you click on a standard, it is selected (highlighted) and its criteria are listed in the lower box (Figure 9).  When you click on a different standard, the new standard will be selected instead of the original one.  To easily select a block of standards, click the top one in the block and then hold down the 'Shift' key while clicking the bottom one in the block.  To select multiple non-adjacent standards, hold down the 'Ctrl' key when clicking.  Once you have highlighted all of the standards that you want to adopt, click the 'Select' button.  You will be returned to the 'WQ Standards' tab of the Metadata template.

Note: Adopted National WQ Standards are not editable but the criteria will be viewable in the same format (detailed in Section II) as the custom WQ Standards.  If you want to edit the National WQ Standards criteria, create your own custom WQ Standard and use the ‘Copy Criteria’ button to copy criteria from a National WQ Standard into your custom WQ Standard.  The National WQ Standards, like your own custom WQ Standards, are available for use in the Water Quality Standards Analysis on the Reports & Statistics Template (‘Statistics’ or ‘Google Earth’ tabs) and can have stations assigned through the 'Assign Stations' button.

Figure 9.  Selecting National WQ Standards to Adopt
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IV. Assigning Stations to WQ Standards
Stations are assigned to WQ Standards for the purpose of the Water Quality Standards Analysis.  This allows you to have different standards for different states or other purposes.  You just choose which standards apply to which stations.  Although the Water Quality Standards Analysis can be done without station assignment (see Section V), the implication in that case is that all of the selected WQ Standards apply to all of the stations in the result set.  If your stations have different applicable standards then it is necessary to make assignments before doing the analysis.  The most common reason for not obtaining any results in the Water Quality Standards Analysis is forgetting to assign your WQ Standards to stations and leaving the ‘Stations Must be Assigned to WQ Stds’ box checked on the Reports & Statistics Template.

To assign stations to a specific WQ Standard, open the Metadata Template, 'WQ Standards' tab to view the current standards defined for your organization.  Move to the desired standard and click the 'Assign Stations' button (you will not be able to assign stations to a standard that is not completely defined).  This pops up an assignment form that presents two lists, the currently assigned stations and the remaining stations available for assignment (Figure 10).  You can assign or unassign stations as desired using the assignment selection arrows.  Choose the stations desired for assignment and click 'Close' to return to the Metadata template.  The number in parenthesis on the 'Assign Stations' button identifies how many stations are currently assigned to the standard.

Figure 10.  Assigning Stations to the a WQ Standard
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Alternately, you can assign WQ Standards to a specific station using the Stations Template.  Open the Stations Template to view the current stations defined for your organization.  Move to the desired station and click the 'WQ Standards' tab.  This tab contains an assignment form that presents two lists, the currently assigned WQ Standards and the remaining WQ Standards available for assignment (Figure 11).  You can assign or unassign WQ standards as desired using the assignment selection arrows.

Figure 11.  Assigning WQ Standards to a Station
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V. Water Quality Standards Analysis
The Water Quality Standards Analysis on the ‘Statistics’ or ‘Google Earth’ tabs of the Reports & Statistics Template compares the filtered result data set to the applicable WQ Standards.  The number of observations, number of observations that exceed the applicable standards, and the proportion of observations that exceed the applicable standards are presented for both the entire time period and for any ‘Seasons’ you have defined.  The applicable WQ standards are determined in part by the Filter Options (Figure 12).  This is a simple way to restrict which WQ standards are included in the report.  The applicable standards are further refined by the 'Stations must be assigned to WQ Stds' checkbox (Figure 13).  If the box is checked, then only results for stations assigned to a selected standard will be compared to the standard.  If the box is not checked, then all results for all stations will be compared to the selected standards.  One of the reasons you might leave the 'Stations must be assigned to WQ Stds' checkbox unchecked (other than if you haven’t assigned your WQ Standards to your stations yet) is to allow you to analyze results from another organization against your organization's water quality standards.

Figure 12.  Selecting WQ Standards in the Filter Options
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Figure 13.  Requiring Stations Assigned to WQ Standards
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In the Water Quality Standards Analysis, special consideration is given to criteria that are dependent on another characteristic or are time dependent.  For example, if a standard has a cadmium criterion that is dependent on hardness then each result for cadmium must be accompanied by a result for hardness on the same activity in order to compare against the characteristic-dependent cadmium criterion.  The example report in Figure 14 shows how a time-dependent criterion is presented as opposed to an instantaneous criterion.  The NPS Other High Limit (Other Hi Lim.) has both an instantaneous and a time-dependent fecal coliform criterion; thus you see two lines for the local characteristic 'FC Field'.  The instantaneous criterion has 102 observations while the time-dependent criterion only has 7.  The time-dependent criterion is based on a 30-day geometric mean with a minimum of 5 samples so each 'observation' noted in the report is actually the 30-day geometric mean of 5 or more samples.  Any sample that can not be grouped with at least 4 others within a 30-day period will not be compared to the criterion.  The 30-day period is determined in a running fashion rather than sequentially.

Figure 14.  Example Water Quality Standards Analysis
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Note: The annual Water Quality Standards Analysis presented in Figure 14 above lumps data across multiple stations at a park (using the Statistics by ‘Characteristic’ option rather than by ‘Station Characteristic’ or ‘Project Station Characteristic’) to ensure adequate data for computing a time-dependent criterion for demonstration purposes.  If the analysis were repeated with statistics generated by ‘Station Characteristic’ or ‘Project Station Characteristic’ there wouldn’t be an entry for the time-dependent fecal coliform criterion due to insufficient data density.  The instantaneous criterion, however, would remain.


Appendix A.  National Water Quality Standards

The seven sets of national water quality criteria available in NPSTORET are:

1. National EPA Drinking Water – includes the maximum contaminant level goals for disinfectants, inorganic chemicals, organic chemicals, and radionuclides.

2. National EPA Fresh Water – includes the criteria maximum concentrations for priority and non-priority pollutants.  For hardness-dependent dissolved metals, both the actual hardness dependent criteria and criteria calculated with an assumed hardness of 100 mg/l CaCO3 are included.  For enterococcus bacteria both an instantaneous and a 30-day geometric mean criterion are included.

3. National EPA Marine Water – includes the criteria maximum concentrations for priority and non-priority pollutants.  For enterococcus bacteria both an instantaneous and a 30-day geometric mean criterion are included.

4. NPS Other High Limit – includes maximum concentrations for bacteria (e. coli, fecal coliform, total coliform) and turbidity which are not included in the EPA standards.  For e. coli bacteria both an instantaneous and a 30-day geometric mean criterion are included.

5. NPS Other Low Limit – includes minimum limits for alkalinity, dissolved oxygen, and pH.

6. National EPA Recreational Water (36/1000 illness) – includes the maximum for geometric mean and statistical threshold value for enterococci and e. coli bacteria associated with an illness rate of 36/1,000.

7. National EPA Recreational Water (32/1000 illness) – includes the maximum for geometric mean and statistical threshold value for enterococci and e. coli bacteria associated with an illness rate of 32/1,000.

The seven sets of national water quality criteria for are tabulated below.

National EPA Drinking Water Standard
	Characteristic Display Name
	Criterion
	Time Period

	1,1,1-Trichloroethane
	200 ug/l 
	Instantaneous

	1,1,2-Trichloroethane
	5 ug/l 
	Instantaneous

	1,1-Dichloroethylene
	7 ug/l 
	Instantaneous

	1,2,4-Trichlorobenzene
	70 ug/l 
	Instantaneous

	1,2-Dibromo-3-chloropropane (DBCP)
	0.2 ug/l 
	Instantaneous

	1,2-Dichlorobenzene
	600 ug/l 
	Instantaneous

	1,2-Dichloroethane
	5 ug/l 
	Instantaneous

	1,2-Dichloropropane
	5 ug/l 
	Instantaneous

	1,4-Dichlorobenzene
	75 ug/l 
	Instantaneous

	2,2-Dichloropropionic acid
	200 ug/l 
	Instantaneous

	2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
	0.00003 ug/l 
	Instantaneous

	2,4-Dichlorophenoxyacetic acid (2,4-D)
	70 ug/l 
	Instantaneous

	4,6-Dinitro-2-sec-butylphenol (DNBP)
	7 ug/l 
	Instantaneous

	Alachlor
	2 ug/l 
	Instantaneous

	Aldicarb
	3 ug/l 
	Instantaneous

	Aldicarb sulfone
	3 ug/l 
	Instantaneous

	Aldicarb sulfoxide
	4 ug/l 
	Instantaneous

	Aluminum
	200 ug/l 
	Instantaneous

	Antimony
	6 ug/l 
	Instantaneous

	Arsenic
	10 ug/l 
	Instantaneous

	Arsenic, ion (As3+)
	10 ug/l 
	Instantaneous

	Arsenic, ion (As5+)
	10 ug/l 
	Instantaneous

	Asbestos
	7000000 fibers/l 
	Instantaneous

	Atrazine
	3 ug/l 
	Instantaneous

	Barium
	2000 ug/l 
	Instantaneous

	Benzene
	5 ug/l 
	Instantaneous

	Benzo[a]pyrene
	0.2 ug/l 
	Instantaneous

	Beryllium
	4 ug/l 
	Instantaneous

	bis(2-ethylhexyl) adipate
	400 ug/l 
	Instantaneous

	bis(2-ethylhexyl) phthalate (DEHP)
	6 ug/l 
	Instantaneous

	Bromoacetic acid (MBAA)
	60 ug/l 
	Instantaneous

	Bromoform
	80 ug/l 
	Instantaneous

	Cadmium
	5 ug/l 
	Instantaneous

	Carbofuran
	40 ug/l 
	Instantaneous

	Carbon tetrachloride
	5 ug/l 
	Instantaneous

	Chlordane
	2 ug/l 
	Instantaneous

	Chloride
	250000 ug/l 
	Instantaneous

	Chlorine
	4000 ug/l 
	Instantaneous

	Chlorine Dioxide
	800 ug/l 
	Instantaneous

	Chloroacetic acid (MCAA)
	60 ug/l 
	Instantaneous

	Chlorobenzene
	100 ug/l 
	Instantaneous

	Chlorodibromomethane
	80 ug/l 
	Instantaneous

	Chloroform
	80 ug/l 
	Instantaneous

	Chromium
	100 ug/l 
	Instantaneous

	Chromium, hexavalent
	100 ug/l 
	Instantaneous

	Chromium, trivalent
	100 ug/l 
	Instantaneous

	cis-1,2-Dichloroethylene
	70 ug/l 
	Instantaneous

	Color, Apparent
	15 PCU 
	Instantaneous

	Color, True
	15 PCU 
	Instantaneous

	Copper
	1300 ug/l 
	Instantaneous

	Cyanide
	200 ug/l 
	Instantaneous

	Dibromoacetic acid (DBAA)
	60 ug/l 
	Instantaneous

	Dichlorobromomethane
	80 ug/l 
	Instantaneous

	Dichloromethane
	5 ug/l 
	Instantaneous

	Diquat dibromide (Reglone)
	20 ug/l 
	Instantaneous

	Dissolved Solids
	500000 ug/l 
	Instantaneous

	Endothall
	100 ug/l 
	Instantaneous

	Endrin
	2 ug/l 
	Instantaneous

	Ethyl benzene
	700 ug/l 
	Instantaneous

	Ethylene dibromide (EDB)
	0.05 ug/l 
	Instantaneous

	Fluorides
	4000 ug/l 
	Instantaneous

	gamma-BHC (Lindane)
	0.2 ug/l 
	Instantaneous

	Glyphosate (Roundup)
	700 ug/l 
	Instantaneous

	Gross alpha radioactivity, (Americium-241 ref std)
	15 pCi/L 
	Instantaneous

	Gross alpha radioactivity, (nat-Uranium ref std)
	15 pCi/L 
	Instantaneous

	Gross alpha radioactivity, (Plutonium-239 ref std)
	15 pCi/L 
	Instantaneous

	Gross alpha radioactivity, (Thorium-230 ref std)
	15 pCi/L 
	Instantaneous

	Heptachlor
	0.4 ug/l 
	Instantaneous

	Heptachlor epoxide
	0.2 ug/l 
	Instantaneous

	Hexachlorobenzene
	1 ug/l 
	Instantaneous

	Hexachlorocyclopentadiene
	50 ug/l 
	Instantaneous

	Inorganic Arsenic
	10 ug/l 
	Instantaneous

	Iron
	300 ug/l 
	Instantaneous

	Lead
	15 ug/l 
	Instantaneous

	Manganese
	50 ug/l 
	Instantaneous

	Mercury
	2 ug/l 
	Instantaneous

	Methoxychlor
	40 ug/l 
	Instantaneous

	Nitrogen, Nitrate (NO3) as N
	10000 ug/l 
	Instantaneous

	Nitrogen, Nitrate (NO3) as NO3
	44000 ug/l 
	Instantaneous

	Nitrogen, Nitrite (NO2) + Nitrate (NO3) as N
	10000 ug/l 
	Instantaneous

	Nitrogen, Nitrite (NO2) as N
	1000 ug/l 
	Instantaneous

	Nitrogen, Nitrite (NO2) as NO2
	3300 ug/l 
	Instantaneous

	Odor, Threshold Number
	3 None 
	Instantaneous

	Odor, Threshold Number
	3 TON 
	Instantaneous

	Oxamyl
	200 ug/l 
	Instantaneous

	Pentachlorophenol (PCP)
	1 ug/l 
	Instantaneous

	pH
	8.5 None 
	Instantaneous

	Picloram
	500 ug/l 
	Instantaneous

	Polychlorinated biphenyls (PCBs), (unspecified mix)
	0.5 ug/l 
	Instantaneous

	Radium-226
	5 pCi/L 
	Instantaneous

	Radium-226/228
	5 pCi/L 
	Instantaneous

	Radium-228
	5 pCi/L 
	Instantaneous

	Radon-222
	300 pCi/L 
	Instantaneous

	Selenium
	50 ug/l 
	Instantaneous

	Silver
	100 ug/l 
	Instantaneous

	Silvex
	50 ug/l 
	Instantaneous

	Simazine
	4 ug/l 
	Instantaneous

	Strontium-90
	8 pCi/L 
	Instantaneous

	Styrene
	100 ug/l 
	Instantaneous

	Sulfur, sulfate (SO4) as S
	250000 ug/l 
	Instantaneous

	Sulfur, sulfate (SO4) as SO4
	250000 ug/l 
	Instantaneous

	Tetrachloroethylene
	5 ug/l 
	Instantaneous

	Thallium
	2 ug/l 
	Instantaneous

	Toluene
	1000 ug/l 
	Instantaneous

	Toxaphene
	3 ug/l 
	Instantaneous

	trans-1,2-Dichloroethene
	100 ug/l 
	Instantaneous

	Trichloroacetic acid (TCAA)
	60 ug/l 
	Instantaneous

	Trichloroethylene
	5 ug/l 
	Instantaneous

	Tritium
	20000 pCi/L 
	Instantaneous

	Uranium
	30 ug/l 
	Instantaneous

	Vinyl chloride
	2 ug/l 
	Instantaneous

	Xylenes mix of m + o + p
	10000 ug/l 
	Instantaneous

	Zinc
	5000 ug/l 
	Instantaneous




National EPA Fresh Water Standard
	Characteristic Display Name
	Criterion
	Time Period

	1,2-Dichloroethane
	118000 ug/l 
	Instantaneous

	1,2-Diphenylhydrazine
	270 ug/l 
	Instantaneous

	2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
	0.01 ug/l 
	Instantaneous

	2,4,5-Trichlorophenol
	100 ug/l 
	Instantaneous

	2,4-Dichlorophenol
	2020 ug/l 
	Instantaneous

	2,4-Dimethylphenol
	2120 ug/l 
	Instantaneous

	2,4-Dinitrotoluene
	330 ug/l 
	Instantaneous

	2-Chlorophenol
	4380 ug/l 
	Instantaneous

	Acenaphthene
	1700 ug/l 
	Instantaneous

	Acrolein
	68 ug/l 
	Instantaneous

	Acrylonitrile
	7550 ug/l 
	Instantaneous

	Aldrin
	3 ug/l 
	Instantaneous

	alpha-Endosulfan
	0.22 ug/l 
	Instantaneous

	Antimony
	88 ug/l 
	Instantaneous

	Arsenic
	340 ug/l 
	Instantaneous

	Arsenic, ion (As3+)
	340 ug/l 
	Instantaneous

	Arsenic, ion (As5+)
	850 ug/l 
	Instantaneous

	Atrazine
	350 ug/l 
	Instantaneous

	Benzene
	5300 ug/l 
	Instantaneous

	Benzidine
	2500 ug/l 
	Instantaneous

	Beryllium
	130 ug/l 
	Instantaneous

	beta-Endosulfan
	0.22 ug/l 
	Instantaneous

	bis(2-ethylhexyl) phthalate (DEHP)
	400 ug/l 
	Instantaneous

	C1-C4 Fluoranthenes
	3980 ug/l 
	Instantaneous

	C1-C4 Phenanthrenes
	30 ug/l 
	Instantaneous

	Cadmium
	2 ug/l 
	Instantaneous

	Cadmium
	(exp(1.0166*ln(Hardness) + -3.924)) * CF
where CF=1.136672 + (-0.041838*ln(Hardness))
ug/l 
	Instantaneous

	Carbon tetrachloride
	35200 ug/l 
	Instantaneous

	Chlordane
	2.4 ug/l 
	Instantaneous

	Chloride
	860000 ug/l 
	Instantaneous

	Chlorine
	19 ug/l 
	Instantaneous

	Chloroform
	28900 ug/l 
	Instantaneous

	Chloropyrifos
	0.083 ug/l 
	Instantaneous

	Chromium, hexavalent
	16 ug/l 
	Instantaneous

	Chromium, trivalent
	(exp(0.819*ln(Hardness) + 3.7256)) * CF
where CF=0.316
ug/l 
	Instantaneous

	Chromium, trivalent
	570 ug/l 
	Instantaneous

	Copper
	13 ug/l 
	Instantaneous

	Copper
	(exp(0.9422*ln(Hardness) + -1.7)) * CF
where CF=0.96
ug/l 
	Instantaneous

	Cyanide
	22 ug/l 
	Instantaneous

	DDD
	0.6 ug/l 
	Instantaneous

	DDD, p,p'- (use DDD)
	0.6 ug/l 
	Instantaneous

	DDE
	1050 ug/l 
	Instantaneous

	DDE, p,p'-, or 4,4'-DDE (use DDE)
	1050 ug/l 
	Instantaneous

	DDT
	1.1 ug/l 
	Instantaneous

	DDT, p,p'-, or 4,4'-DDT (use DDT)
	1.1 ug/l 
	Instantaneous

	Dieldrin
	0.24 ug/l 
	Instantaneous

	Endosulfan
	0.22 ug/l 
	Instantaneous

	Endrin
	0.086 ug/l 
	Instantaneous

	Enterococcus Group Bacteria
	33 #/100ml 
	30 Day Geometric Mean

	Enterococcus Group Bacteria
	33 cfu/100ml 
	30 Day Geometric Mean

	Enterococcus Group Bacteria
	33 MPN/100ml 
	Instantaneous

	Enterococcus Group Bacteria
	33 #/100ml 
	Instantaneous

	Enterococcus Group Bacteria
	33 cfu/100ml 
	Instantaneous

	Ethyl benzene
	32000 ug/l 
	Instantaneous

	gamma-BHC (Lindane)
	0.95 ug/l 
	Instantaneous

	Heptachlor
	0.52 ug/l 
	Instantaneous

	Heptachlor epoxide
	0.52 ug/l 
	Instantaneous

	Hexachlorobenzene
	6 ug/l 
	Instantaneous

	Hexachlorobutadiene
	90 ug/l 
	Instantaneous

	Hexachlorocyclohexane (mixture)
	100 ug/l 
	Instantaneous

	Hexachlorocyclopentadiene
	7 ug/l 
	Instantaneous

	Hexachloroethane
	980 ug/l 
	Instantaneous

	Inorganic Arsenic
	340 ug/l 
	Instantaneous

	Isophorone
	117000 ug/l 
	Instantaneous

	Lead
	(exp(1.273*ln(Hardness) + -1.46)) * CF 
where CF=1.46203 + (-0.145712*ln(Hardness))
ug/l 
	Instantaneous

	Lead
	65 ug/l 
	Instantaneous

	Mercury
	1.4 ug/l 
	Instantaneous

	Naphthalene
	2300 ug/l 
	Instantaneous

	Nickel
	(exp(0.846*ln(Hardness) + 2.255)) * CF where CF=0.998 ug/l 
	Instantaneous

	Nickel
	470 ug/l 
	Instantaneous

	nitro-Benzene
	27000 ug/l 
	Instantaneous

	Parathion
	0.065 ug/l 
	Instantaneous

	Pentachloroethane
	7240 ug/l 
	Instantaneous

	Pentachlorophenol (PCP)
	19 ug/l 
	Instantaneous

	pH
	9 None 
	Instantaneous

	Phenol
	10200 ug/l 
	Instantaneous

	Polychlorinated biphenyls (PCBs), (unspecified mix)
	2 ug/l 
	Instantaneous

	Silver
	(exp(1.72*ln(Hardness) + -6.59)) * CF where CF=0.85 ug/l 
	Instantaneous

	Silver
	3.2 ug/l 
	Instantaneous

	Tetrachloroethylene
	5280 ug/l 
	Instantaneous

	Thallium
	1400 ug/l 
	Instantaneous

	Toluene
	17500 ug/l 
	Instantaneous

	Toxaphene
	0.73 ug/l 
	Instantaneous

	Tributyltin
	0.46 ug/l 
	Instantaneous

	Trichloroethylene
	45000 ug/l 
	Instantaneous

	Zinc
	120 ug/l 
	Instantaneous

	Zinc
	(exp(0.8473*ln(Hardness) + 0.884)) * CF
where CF=0.978
ug/l 
	Instantaneous




National EPA Marine Water Standard
	Characteristic Display Name
	Criterion
	Time Period

	1,1,1-Trichloroethane
	31200 ug/l 
	Instantaneous

	1,1,2,2-Tetrachloroethane
	9020 ug/l 
	Instantaneous

	1,2-Dichloroethane
	113000 ug/l 
	Instantaneous

	2,3,4,6-Tetrachlorophenol
	440 ug/l 
	Instantaneous

	2,4,5-Trichlorophenol
	240 ug/l 
	Instantaneous

	Acenaphthene
	970 ug/l 
	Instantaneous

	Acrolein
	55 ug/l 
	Instantaneous

	Aldrin
	1.3 ug/l 
	Instantaneous

	alpha-Endosulfan
	0.034 ug/l 
	Instantaneous

	Antimony
	1500 ug/l 
	Instantaneous

	Arsenic
	69 ug/l 
	Instantaneous

	Arsenic, ion (As3+)
	69 ug/l 
	Instantaneous

	Arsenic, ion (As5+)
	2319 ug/l 
	Instantaneous

	Atrazine
	760 ug/l 
	Instantaneous

	Benzene
	5100 ug/l 
	Instantaneous

	beta-Endosulfan
	0.034 ug/l 
	Instantaneous

	bis(2-ethylhexyl) phthalate (DEHP)
	400 ug/l 
	Instantaneous

	C1-C4 Fluoranthenes
	40 ug/l 
	Instantaneous

	C1-C4 Phenanthrenes
	7.7 ug/l 
	Instantaneous

	Cadmium
	40 ug/l 
	Instantaneous

	Carbon tetrachloride
	50000 ug/l 
	Instantaneous

	Chlordane
	0.09 ug/l 
	Instantaneous

	Chlorine
	13 ug/l 
	Instantaneous

	Chloropyrifos
	0.011 ug/l 
	Instantaneous

	Chromium, hexavalent
	1100 ug/l 
	Instantaneous

	Chromium, trivalent
	10300 ug/l 
	Instantaneous

	Copper
	4.8 ug/l 
	Instantaneous

	Cyanide
	1 ug/l 
	Instantaneous

	DDD
	3.6 ug/l 
	Instantaneous

	DDD, p,p'- (use DDD)
	3.6 ug/l 
	Instantaneous

	DDE
	14 ug/l 
	Instantaneous

	DDE, p,p'-, or 4,4'-DDE (use DDE)
	14 ug/l 
	Instantaneous

	DDT
	0.13 ug/l 
	Instantaneous

	DDT, p,p'-, or 4,4'-DDT (use DDT)
	0.13 ug/l 
	Instantaneous

	Dieldrin
	0.71 ug/l 
	Instantaneous

	Endosulfan
	0.034 ug/l 
	Instantaneous

	Endrin
	0.037 ug/l 
	Instantaneous

	Enterococcus Group Bacteria
	35 cfu/100ml 
	30 Day Geometric Mean

	Enterococcus Group Bacteria
	35 #/100ml 
	30 Day Geometric Mean

	Enterococcus Group Bacteria
	35 MPN/100ml 
	Instantaneous

	Enterococcus Group Bacteria
	35 cfu/100ml 
	Instantaneous

	Enterococcus Group Bacteria
	35 #/100ml 
	Instantaneous

	Ethyl benzene
	430 ug/l 
	Instantaneous

	gamma-BHC (Lindane)
	0.16 ug/l 
	Instantaneous

	Heptachlor
	0.053 ug/l 
	Instantaneous

	Heptachlor epoxide
	0.053 ug/l 
	Instantaneous

	Hexachlorobutadiene
	32 ug/l 
	Instantaneous

	Hexachlorocyclohexane (mixture)
	0.34 ug/l 
	Instantaneous

	Hexachlorocyclopentadiene
	7 ug/l 
	Instantaneous

	Hexachloroethane
	940 ug/l 
	Instantaneous

	Inorganic Arsenic
	69 ug/l 
	Instantaneous

	Isophorone
	12900 ug/l 
	Instantaneous

	Lead
	210 ug/l 
	Instantaneous

	Mercury
	1.8 ug/l 
	Instantaneous

	Naphthalene
	2350 ug/l 
	Instantaneous

	Nickel
	74 ug/l 
	Instantaneous

	nitro-Benzene
	6680 ug/l 
	Instantaneous

	Pentachloroethane
	390 ug/l 
	Instantaneous

	Pentachlorophenol (PCP)
	13 ug/l 
	Instantaneous

	pH
	8.5 None 
	Instantaneous

	Phenol
	5800 ug/l 
	Instantaneous

	Polychlorinated biphenyls (PCBs), (unspecified mix)
	10 ug/l 
	Instantaneous

	Selenium
	290 ug/l 
	Instantaneous

	Silver
	1.9 ug/l 
	Instantaneous

	Tetrachloroethylene
	10200 ug/l 
	Instantaneous

	Thallium
	2130 ug/l 
	Instantaneous

	Toluene
	6300 ug/l 
	Instantaneous

	Toxaphene
	0.21 ug/l 
	Instantaneous

	Tributyltin
	0.37 ug/l 
	Instantaneous

	Trichloroethylene
	2000 ug/l 
	Instantaneous

	Zinc
	90 ug/l 
	Instantaneous




NPS Other High Limit
	Characteristic Display Name
	Criterion
	Time Period

	Escherichia coli
	126 #/100ml 
	Instantaneous

	Escherichia coli
	126 #/100ml 
	30 Day Geometric Mean

	Escherichia coli
	126 cfu/100ml 
	Instantaneous

	Escherichia coli
	126 MPN/100ml 
	Instantaneous

	Escherichia coli
	126 cfu/100ml 
	30 Day Geometric Mean

	Fecal Coliform
	200 cfu/100ml 
	30 Day Geometric Mean

	Fecal Coliform
	200 #/100ml 
	30 Day Geometric Mean

	Fecal Coliform
	200 #/100ml 
	Instantaneous

	Fecal Coliform
	200 cfu/100ml 
	Instantaneous

	Fecal Coliform
	200 MPN/100ml 
	Instantaneous

	Total Coliform
	1000 MPN/100ml 
	Instantaneous

	Total Coliform
	1000 cfu/100ml 
	Instantaneous

	Total Coliform
	1000 #/100ml 
	Instantaneous

	Turbidity
	50 FTU 
	Instantaneous

	Turbidity
	50 JTU 
	Instantaneous

	Turbidity
	50 NTU 
	Instantaneous




NPS Other Low Limit
	Characteristic Display Name
	Criterion
	Time Period

	Alkalinity, Total (total hydroxide+carbonate+bicarbonate)
	0.2 meq/L 
	Instantaneous

	Dissolved oxygen (DO)
	4000 ug/l 
	Instantaneous

	pH
	6.5 None 
	Instantaneous




National EPA Recreational Water (36/1000 illness)
	Characteristic Display Name
	Criterion
	Time Period

	Enterococcus Group Bacteria
	35 cfu/100ml
	30 Day Geometric Mean

	Enterococcus Group Bacteria
	130 cfu/100ml
	30 Day STV

	Escherichia coli
	126 cfu/100ml
	30 Day Geometric Mean

	Escherichia coli
	410 cfu/100ml
	30 Day STV




National EPA Recreational Water (32/1000 illness)
	Characteristic Display Name
	Criterion
	Time Period

	Enterococcus Group Bacteria
	30 cfu/100ml
	30 Day Geometric Mean

	Enterococcus Group Bacteria
	110 cfu/100ml
	30 Day STV

	Escherichia coli
	100 cfu/100ml
	30 Day Geometric Mean

	Escherichia coli
	320 cfu/100ml
	30 Day STV




Appendix B.  Entering the EPA STORET Characteristic Name

The list of STORET Characteristic Names is a STORET default reference table (TSRCHAR) with over 389,000 entries.  Of those entries, approximately 4,400 are non-taxa and can be used to define a NPSTORET water quality criterion.  There are three different data entry options for specifying the “official” EPA STORET Characteristic Name while defining criteria for a WQ Standard depending on your needs and knowledge:

1. Direct Entry.
You can enter either the STORET Display or Search Name directly into the 'STORET Characteristic Name' field.  The name is not case sensitive but must be spelled exactly as in STORET.

2. Local Characteristic Name Entry.
You can enter one of your organization's local characteristic names into the 'STORET Characteristic Name' field.  NPSTORET will then fill in the EPA STORET Characteristic Name, the medium, and the units for the criterion using the values that define the local characteristic.  The local characteristic name is not case sensitive but must be spelled exactly as in NPSTORET.

3. Select From List.
In order to select a Characteristic from a searchable list, leave the 'STORET Characteristic Name' field blank and click on the ‘…’.  A popup form opens where you search and choose from a list of your local characteristics or from a list (or sub-lists) of the STORET characteristics.

If you clicked on the ‘…’ for an existing criterion, you will only be allowed to select one characteristic (Figure 15).  If you clicked the ‘…’ on the new, blank record at the end of the criteria list, you will be allowed to select multiple characteristics (Figure 16).  When only a single characteristic can be selected, double click on the desired characteristic or single click it and then click the 'Select' button.  When multiple characteristics can be selected, double click on the desired characteristic or single click and use the selection arrows to build the list of selected characteristics (lower left of screen) and then click the 'Done' button.

This returns you to the WQ Standards form and fills in the EPA STORET Characteristic Name.  If multiple characteristics were selected, additional criteria are added for each selected characteristic.  The medium and units will also be filled in for any characteristic selected from the list of your local characteristics.

Figure 15.  Select One STORET or Local Characteristic
[image: ]


Figure 16.  Select Multiple STORET or Local Characteristics
[image: ]


Appendix C.  Defining Characteristic/Season Dependent Criteria


In some cases water quality criteria are not expressed as constant values, but have a seasonal variation or a dependence on another measured property such as hardness or pH.  NPSTORET is designed to handle the majority of the dependent criteria found in the EPA standards http://water.epa.gov/scitech/swguidance/standards/current/index.cfm).  These criteria are implemented in NPSTORET with the equation structure embedded but the equation coefficients available for user entry.  This allows for customization of criteria to meet regulatory standards other than the EPA.  NPSTORET handles the following dependent criteria:

1. Hardness (Ca+Mg)
The hardness dependent specification used by NPSTORET is compatible with the criteria used by the EPA freshwater standard for cadmium, chromium III, copper, lead, nickel, silver, and zinc.  Typically these criteria are presented in tabular form as a set of coefficients.  Figures 17 and 18 present the freshwater criteria maximum concentration (CMC) for zinc and cadmium as entered into NPSTORET.  Note in particular that the conversion factor (CF) for cadmium is hardness dependent while that for zinc is not (coefficient in equation is set to 0).




2

Figure 17.  Zinc CMC Freshwater Criterion
[image: Metadata_WQStandards_Hardness]
Figure 18.  Cadmium CMC Freshwater Criterion
[image: Metadata_WQStandards_Hardness1]

The EPA criteria were derived from data with hardness ranging from 25 to 400 mg/l CaCO3 and are only truly accurate within that range.  The greatest level of protection comes from using the actual hardness for values below the lower end of the source data range and capping the hardness to the upper end of the source data range (http://www.epa.gov/fedrgstr/EPA-WATER/2000/May/Day-18/w11106.htm).  Early versions of NPSTORET used the EPA maximum hardness of 400 mg/l CaCO3 for all hardness dependent criteria, whether from the EPA national standards or from a user-defined organizational standard.  However, some regulatory standards have hardness dependent criteria for other metals (i.e. aluminum) derived from data with different hardness ranges.  Thus, beginning with version 1.83, NPSTORET allowed you to enter the maximum hardness for your criterion, rather than always capping at 400 mg/l CaCO3.

When performing the water quality analysis, NPSTORET will only consider data points where both the characteristic of interest (typically a dissolved metal) and the hardness as Ca+Mg are reported on the same visit activity.  If the reported hardness is greater than the specified maximum, the specified maximum will be used to calculate the criterion.

2. pH, exponential
The criterion for pentachlorophenol in the EPA freshwater standard is an exponential function of pH as defined in Figure 19.  When performing the water quality analysis, NPSTORET will only consider data points where both the characteristic of interest (pentachlorophenol) and the pH are reported on the same visit activity.

Figure 19.  Criterion Dependent on pH, Exponential
[image: ]

3. pH power of ten
The EPA freshwater standard acute criterion for ammonia (as mg/l N) is a power of ten function of pH, as shown in Figures 20 and 21.  Note how different equation coefficients are used for when salmonid fish are present versus when they are not present.  When performing the water quality analysis, NPSTORET will only consider data points where both the characteristic of interest (ammonia as N) and the pH are reported on the same visit activity.  If the reported pH is less than 6 a value of 6 is used to calculate the criterion and if the reported pH is greater than 9 a value of 9 is used to calculate the criterion.


Figure 20.  Ammonia CMC Salmonid Present
[image: ]
Figure 21.  Ammonia CMC Salmonid Not Present
[image: ]


4. pH and T deg C, minimum
The EPA freshwater standard chronic criterion for ammonia (as mg/l N) is a function of pH and a minimum function of temperature when fish early stages are present, as shown in Figure 22.  When performing the water quality analysis, NPSTORET will only consider data points where the characteristic of interest (ammonia as N), pH, and water temperature are all reported on the same visit activity.

Figure 22.  Criterion Dependent on pH/Temperature Minimum
[image: ]

5. pH and T deg C, maximum
The EPA freshwater standard chronic criterion for ammonia (as mg/l N) is a function of pH and a maximum function of temperature when fish early stages are absent, as shown in Figure 23.  When performing the water quality analysis, NPSTORET will only consider data points where the characteristic of interest (ammonia as N), pH, and water temperature are all reported on the same visit activity.

Figure 23.  Criterion Dependent on pH/Temperature Maximum
[image: ]

6. Seasonal Date
If the recreation use of the water body varies by season, you may have water quality criteria that vary by season.  For example, the water might be designated as a bathing beach in the summer and light use recreation water the rest of the year so the E. coli criterion would be seasonal.  NPSTORET allows criteria that reflect two seasons as shown in Figure 24.

Figure 24.  Criterion Dependent on Seasonal Date Range
[image: ]
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