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NOTICE: This document is intended solely as guidance, and does not contain any mandatory requirements except where requirements found in statute or administrative rule are referenced. This guidance does not establish or affect legal rights or obligations, and is not finally determinative of any of the issues addressed. This guidance does not create any rights enforceable by any party in litigation with the State of Wisconsin or the Department of Natural Resources. Any regulatory decisions made by the Department of Natural Resources in any matter addressed by this guidance will be made by applying the governing statutes and administrative rules to the relevant facts. 

In general, antidegradation needs to be evaluated using ch. NR 207 for new discharges (those that did not have WPDES permits as of March 1, 1989) or for existing discharges where existing permit limits are increasing.  However, there are several exemptions from antidegradation reviews that are applicable to ammonia as well.  

Antidegradation reviews are not required under s. NR 207.02(6) for the first-time implementation of ammonia limits for existing discharges.  Therefore, antidegradation evaluations are not needed for facilities that did not have ammonia limits in permits under the old un-ionized criteria approach, such as small discharges to large rivers where only chronic toxicity-based limits were calculated but exceeded 20 mg/L in summer and 40 in winter, or discharges to limited aquatic life streams that had no criteria or limits in ch. NR 104.

The other situation that involves more effort in assessing is that requests for increased limits are exempt from antidegradation reviews under s. NR 207.03(1) if the increase is associated with the promulgation of a less stringent criterion due to an updated scientific database.  With the new criteria becoming effective on March 1, 2004, there obviously is the opportunity to demonstrate the change in limits based on those new criteria.  However, it has also been determined by the Department’s legal staff that this exemption also applies when criteria change due to changes in the water quality parameters that affect criteria calculations such as pH and temperature for ammonia (and hardness for metals, for another commonly encountered example).  This exemption only applies to the parameters directly used in calculating criteria.  For other parameters that affect the limit calculations but not the criteria themselves, antidegradation must still be reviewed.  Examples of the parameters for which antidegradation must still be reviewed include background ammonia and most importantly, effluent and/or receiving water flow.  For example, going from summer/winter limits based on a single year-round low flow to limits for four seasons with spring and fall limits based on higher spring and fall low flows would be subject to antidegradation for spring and fall (if the existing permit had limits for those seasons).

This latter situation could result in a complicated combination of adjustments subject to antidegradation and adjustments exempt from antidegradation for a given discharger.  In a case like that, the standard approach is to first look at the adjustments that are exempt from antidegradation to calculate a limit.  Then, the antidegradation-reviewable adjustments must be made to determine significant lowering of water quality based on the first (exempt) calculation’s results.  This is a difficult situation to explain and understand, so the process may be more understandable using an example:

EXISTING DISCHARGE:

Effluent flow = 1.0 MGD

7Q10 = 5.0 cfs year-round

Stream classification = warmwater sportfish community

Background ammonia = 0.1 mg/L year-round

Background temperature = 25 C summer, 3 C winter

Background pH = 8.2 summer, 8.0 winter

Using the “old” ammonia approach, the criterion (4-day chronic) would have been 0.04 mg/L as un-ionized ammonia, which was equivalent to total ammonia criteria of 0.48 mg/L summer and 3.81 mg/L winter.  

This would result in weekly average effluent limits of 1.72 mg/L summer (May – October) and 15.78 mg/L winter (November – April). These limits are calculated using 100% of the background streamflow of 5.0 cfs. 

PROPOSED DISCHARGE:

No change in the effluent flow or the year-round 7Q10, but the discharger contacted USGS and got 7Q10 flows for spring and fall such that four seasonal limits could be calculated.  Background information for those seasons were also determined based on STORET data.

Effluent flow = 1.0 MGD

7Q10 = 5.0 cfs summer and winter, 30 cfs spring, 10 cfs fall

Stream classification = warmwater sportfish community, assume that burbot are not present so ELS absent criteria are used to calculate limits for October – March.  Therefore, for the four-season example:

Spring = April and May, 

Summer = June – September, 

Fall = October – December, 

Winter = January – March.

Background ammonia = 0.1 mg/L year-round

Background temperature = 25 C summer, 3 C winter, 10 C spring and fall

Background pH = 8.2 summer, 8.0 winter, 8.1 spring and fall

NOTE:  Acute toxicity-based daily maximum limits are now evaluated using new NR 105 criteria, and 30-day chronic toxicity-based monthly average limits are also evaluated using 7Q2 flows.  These limits are NOT subject to antidegradation at all since they represent the initial imposition of daily and monthly limits.  Those limits would be calculated, but are not provided for this example because only the weekly average limits are relevant with respect to antidegradation.

The first calculation is to determine what the limits would be using the new ammonia criteria but the old approach for calculating limits.

INITIAL CALCULATION, LIMITS EXEMPT FROM ANTIDEGRADATION:

The only information listed above that impacts the calculated criteria are background pH and background temperature.   Of course, the formula for calculating the criterion is completely different, but these input parameters change as well.  The new criteria are calculated using the March, 2004 revisions to ch. NR 105, but the limits are still calculated using 100% of the year-round 7Q10 of 5 cfs.  The following table summarizes the information used to calculate the criteria under the old and new approaches, and what those criteria would be.

	
	“Old” Approach (before 3/1/2004)
	“New” Approach (after 3/1/2004)


	MONTHS
	pH
	Temp (C)
	4-day CTC
	pH
	Temp (C)
	4-day CTC

	January –

March
	8.0
	3
	3.81 mg/L
	8.0
	3
	9.88 mg/L

	April


	8.0
	3
	3.81 mg/L
	8.1
	10
	5.24 mg/L

	May


	8.2
	25
	0.48 mg/L
	8.1
	10
	5.24 mg/L

	June –

September
	8.2
	25
	0.48 mg/L
	8.2
	25
	2.28 mg/L

	October


	8.2
	25
	0.48 mg/L
	8.1
	10
	7.02 mg/L

	November – December
	8.0
	3
	3.81 mg/L
	8.1
	10
	7.02 mg/L


In all cases, the new 4-day criteria exceed the old criteria, so the allowable increased discharges in all twelve months based on only changing the criteria are exempt from NR 207.

Using an effluent flow of 1 MGD and 100% of the stream’s 7Q10 of 5 cfs to calculate limits results in the following change in effluent limitations:

Weekly average ammonia limits using:

	MONTHS
	“Old” Approach (before 3/1/2004)
	“New” Criteria (after 3/1/2004)

	January –

March
	15.78 mg/L
	41.47 mg/L

	April


	15.78 mg/L
	21.84 mg/L

	May


	1.72 mg/L
	21.84 mg/L

	June –

September
	1.72 mg/L
	9.32 mg/L

	October


	1.72 mg/L
	29.37 mg/L

	November –

December
	15.78 mg/L
	29.37 mg/L


Now, calculate the ammonia limitations using the new approach AND the new river flows.  The limits for spring, fall, and winter are based on 25% of the river flow since river temperatures are below 11 degrees C.  In summer, 100% of the river flow is still used, which means that none of the conditions un-related to criteria change in June – September and the new limit will still be 9.32 mg/L and therefore totally exempt from antidegradation.

Weekly average ammonia limits using:

	MONTHS
	“Old” Approach (before 3/1/2004)
	Limit Exempt from Antidegradation
	“New” Approach

(after 3/1/2004)

	January –

March
	15.78 mg/L
	41.47 mg/L
	17.78 mg/L

	April


	15.78 mg/L
	21.84 mg/L
	30.17 mg/L

	May


	1.72 mg/L
	21.84 mg/L
	30.17 mg/L

	June –

September
	1.72 mg/L
	9.32 mg/L
	9.32 mg/L

	October


	1.72 mg/L
	29.37 mg/L
	18.19 mg/L

	November –

December
	15.78 mg/L
	29.37 mg/L
	18.19 mg/L


The limits under the “New” approach for all months except April and May are lower than the limits that are exempt from antidegradation, so from June through March in this example, the permittee would be automatically entitled to the increases in the “New” approach column.  There would be no social/economic evaluation and no demonstration of the need for higher limits in those months since the NR 207.03 exemption takes away the requirement to go through those steps.  If this was a municipality, the May limit would drop out because it exceeds 20 mg/L, but the number will be kept here for purposes of finishing the example.

In April and May, the permittee would be automatically entitled to limits of 22 mg/L (rounded from 21.84) under the same rationale as in the preceding paragraph.  That’s the part of the limits associate with the new criteria.  To get limits higher than 22 mg/L, the permittee would have to go through the NR 207 evaluation of need for higher limits and social/economic demonstration.  The limits based on full assimilative capacity would be 30 mg/L.  To prevent significant lowering of water quality based on 1/3 the available assimilative capacity, only look at 1/3 of the difference between the limits.  The criteria in both cases are the same, only the streamflow changes, so the 1/3 capacity limit would be as follows:

SLOWQ = 21.84 + [(30.17 – 21.84)/3] = 24.62 mg/L, rounded to 25.

In summary, the weekly average limits in this example would be expressed as follows after rounding to two significant digits:

June – September = 9.3 mg/L

October – March = 18 mg/L 

April – May = 22 mg/L with no antidegradation evaluation, and if the need and social/economic justficiation for increased limits can be justified under ch. NR 207, 25 mg/L to prevent significant lowering of water quality, and 30 mg/L based on full assimilative capacity

An interesting thing happened in this example that will actually come up very often, namely that the limits for October – March are lower than the limits exempt from antidegradation.  That’s because in this example, the temperatures were low enough that only 25% of the streamflow is used for dilution.  As a result, any increase in the seasonal low flow was more than offset by the switch from 100% of low flow under the old approach to 25% for colder months under the new approach.  This will actually occur at any site where the receiving water is NOT effluent-dominated.  Where it is effluent-dominated the limits will be near the criterion, which is increasing under the revisions to NR 105.  But as dilution increases, the change in criteria is more and more offset by the change in percent streamflow.  

As a result, it appears likely that the only times where antidegradation due to increased limits will come into play for ammonia is during cold-weather months where a new (seasonal or month-to-month) streamflow is generated by USGS that is proportionally greater than the change in percent streamflow.  In winter when 25% of the flow is used to calculate limits, if the relative dilution increases by a factor of 4 or more (1/0.25), antidegradation will likely be a factor.  In temperatures from 11 to 16 degrees C when 50% of the flow is used, antidegradation will be an issue if relative dilution increases by a factor of 2 or more (1/0.50).  

If the same 7Q10 is retained from a previous limit calculation, it’s almost a certainty (saying “almost” is wondering if anything is ever really a certainty???) that antidegradation will not have to be evaluated.  That’s because with the increase in criteria that occurs in almost all situations with the new criteria compared to the old EPA criteria, river flows used for dilution will be either the same (100% flow in summer) or lower (25 or 50% flow the rest of the year), so the limits cannot be higher than the “limit exempt from antidegradation.”  In the example, the seasonal 7Q10 flows were higher, and that is why NR 207 has to be considered during some months.  

NOTE:  Under s. NR 106.34(1), there are no exemptions from antidegradation for new or increased discharges to exceptional or outstanding resource waters.  Of course, discharges to ORWs (and some new discharges to ERWs) get limits equal to background, so the new criteria aren’t relevant.  Under this subsection, though, even if limits are based on assimilative capacity and new criteria, new or increased discharges are still subject to NR 207 antidegradation evaluations.

Frequently Asked Questions:

1. Regarding the note on page 2 on initial imposition of limits, that only applies to increased discharges, those with existing permits containing ammonia limits.  For new discharges, the weekly and monthly limits are subject to NR 207.  Daily maximum limits are not subject to antidegradation because they are not related to assimilative capacity (unless there’s a ZID!); the daily maximum limits are the same regardless of the amount of dilution in the receiving water as long as the classification and pH are the same.

2. People are still confused by this section.  Maybe it’s OK to think of it this way --- the only times antideg applies are (1) if it’s a new discharge, and (2) if it’s an existing discharge AND the relative dilution increases, due to increased river flow, decreased effluent flow, or both.  If it’s an existing discharge, any changes at all except for dilution affect the criteria, and therefore it’s exempt from antidegradation.
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