Determining the Need for Ammonia Limits in WPDES Permits
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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. 

The approach for determining when limits are to be included in WPDES permits depends on what is already in the permits, whether a facility does or does not have limits in an existing permit, and what is done for new facilities as part of facility planning.

If a discharger already has limits in a WPDES permit (before March of 2004, this will almost certainly be only in the form of weekly average limits), there is an assumption that there has been a determination in the past that permit limits are needed.  This may be based on projected loadings during facility planning or actual high results in the effluent, or even possibly in receiving water samples.

Due to a past determination that permit limits are needed, it is appropriate merely to calculate limits under the new rules and include those in the new discharge permit.   Limits are calculated and initially imposed on a daily maximum and monthly average basis to go along with revised weekly average limits under the new rules.  It may be necessary to evaluate antidegradation for any limits that increase over those in the previous permit, but it is likely that will only be necessary if the receiving water flow increases, see the Antidegradation chapter for more on this.  

Limits for municipal dischargers should also be compared to 20 mg/L in May – October and 40 mg/L in November – April, according to s. NR 106.33(2) a facility subject to ch. NR 210 does not need ammonia limits in its permit when the calculated limits exceed those periodic concentrations unless significant industrial input warrants keeping the calculated limits in a permit.

The need to include limits for industrial dischargers is determined on a case-by-case basis due to the fact that ammonia is not always present in industrial discharges.  If an industry has already designed a treatment system for ammonia removal, limits should be included in the permit under the same concept as mentioned above for municipalities.  If, however, a permittee is not treating for ammonia, the need for permit limits should be determined using the standard approach in s. NR 106.05 with the comparison of a 99th upper percentile to a limit or the mean effluent concentration to 1/5 of the limit.

----------------------------------------

For a new discharger or an existing discharge that is undergoing a treatment plant upgrade, the past effluent data may not be representative of the discharge that will occur when the new plant is completed or the existing plant is upgraded.  In this situation, effluent limits are typically requested as part of the facility planning process rather than a permit issuance or reissuance.  That will happen later, but in this case the permittee/consultant is more interested in the effluent limitations to determine if ammonia treatment needs to be designed or upgraded, or if no treatment is needed at all.  As such, limits are generated more for informational purposes than for permit drafting.  The limits should be calculated and provided to the plan reviewer and permittee with no evaluation of effluent data, except that the summary for a municipality may indicate that no limits are needed if the calculated results exceed seasonal limits of 20 and 40 mg/L under s. NR 106.33(2) as discussed earlier.  It should be noted that under s. NR 106.33(3), it may also be demonstrated that permit limits (or treatment) may not be necessary if influent concentrations of total nitrogen (note:  NOT influent ammonia) are less than the calculated effluent ammonia limits.

----------------------------------------

The complicated evaluation is for permittees that do not currently have ammonia limits in permits but are not undergoing planning for a new or upgraded treatment facility.  Typically, this would be dischargers that either go to receiving waters with high dilution capability where only weekly average limits had been evaluated using the old EPA criteria and the calculated results exceeded 20 mg/L May – October and 40 mg/L November – April, or dischargers going to waters classified for Limited Aquatic Life where no criteria or effluent standards were available in ch. NR 104.  For an existing discharger that does not currently have ammonia limits in a WPDES permit, the need for limits in the future depends on the amount of effluent data available.  Data may be available from monitoring requirements in a previous permit, from a permit reissuance application, and/or from information supplied along with whole effluent toxicity test results.

No data available)  If no data are available at all from any of those sources, then there cannot be a showing of a reasonable potential for the discharger to exceed water quality criteria (the basis for determining the need for permit limits for toxic substances).  If no effluent data are available, this is most likely due to a determination that the discharger is an unlikely or minimal source of ammonia to the receiving water and was of low priority to generate that information in the past under old EPA criteria or ch. NR 104 language.  In this case, the reissued permit should contain a requirement for that monitoring to be done.  The amount and duration of this monitoring is best left to the effluent limit calculator, permit drafter, and basin engineer.  Relatively small dischargers may not be financially capable of doing long-term and frequent testing for ammonia; the test itself is fairly inexpensive but may still be a financial (and time) burden if a lot of testing is called for, for example.  In most cases, though, if effluent data are needed, testing should occur fairly regularly over a sufficient period to clearly indicate seasonal trends.

Several options are available to dischargers with no existing data.  Once-weekly testing should be recommended in these situations unless there is a significant financial burden or if the type of discharge makes it unlikely that effluent results will be variable enough to warrant testing that frequently.  A good example of this may be a stabilization pond for a small municipality, where the initial data collection phase may not need to involve testing as often as once per week.  Obviously, if a facility doesn’t discharge year-round, there won’t be a need to do year-round testing; that may also be a consideration in the monitoring recommendations.

As far as the total length of time used for data collection, this depends on the permit term as well.  Monitoring may take place during the fourth year of the permit term so information is available for the next reissuance.  A shorter term permit could be issued such that the monitoring could be done sooner.  Finally, a permit could be issued with a 4-1/2 or 5-year term, but with the monitoring occurring early in that permit term along with language (or a promise) to evaluate the results sooner and modify the permit to include limits if necessary.  This is why consultation with permit drafters and basin engineers is necessary because these options may involve workloads and priorities.  Therefore the monitoring frequency and duration should not normally be expected to be included in the effluent limit recommendation memo unless this consultation occurs before the memo is finalized.  This shouldn’t be a significant issue in terms of the effluent limit recommendation memo since the permittee (or the general public) may also have a say in changing the frequency and duration as part of the public notice process.

For lagoons or ponds data from similar systems may be considered in making the determination of the need for limits or going with monitoring only.  If the data from similar systems indicates a likely need for a limit, the permit should contain the lagoon variance language.  This language provides a one-permit term limit variance but requires monitoring and provides for facility planning.  If the decision is made to only require monitoring, these systems would be given two permit terms without limits. 

Little information available)  Typically, a small database for ammonia would be if the only results available were the (usually) four results requested in the permit reissuance application, especially if those results were collected fairly close together over a period of a few weeks rather than spaced throughout the year.  If data were available as part of the whole effluent toxicity testing during the previous permit term, data may be available at different times of the year from WET tests done during rotating quarters, but this may be a very small number of results during each season.  Basically, there may be data available to show potential exceedences of a limit, but not a lot of data.  

Granted, a decision can be made for the need to include limits in permits using ch. NR 106 for other toxic substances even if only one result is available.  However, it is recognized that for ammonia there is more of a treatment design consideration to make especially for municipalities, and when factoring in seasonal variability based on nitrification, it is more important to have a decent-sized database available to make decisions, especially when the treatment needs could be costly based on the size of the treatment system and the regulated permittee.

The question, therefore, should be whether the data available are enough to make a decision on whether or not permit limits are needed.  If the results show a potential concern regarding water quality impacts related to ammonia without the need for support using statistical analyses, then limits should be given either for planning purposes or in the actual permit (this may be dependent on whether the permittee is an industry or a municipality).  If the potential impacts are unclear based on the limited results available, more monitoring should be recommended.  The same guidance provided above for situations with no data may be used here as well.  If the limited results are far below any calculated limits, more monitoring could be recommended or there may be a simple decision that the results show a low potential for water quality concern and no additional monitoring is recommended until the testing required with the next permit reissuance application.  Statistics such as a comparison of the mean vs. 1/5 of the limit could also be used in these situations to either justify limits, more monitoring, or none at all.  To avoid the situation where there is continually limited data upon which to make decisions, in most cases at least one year worth of data collection should be required in the permit—normally during the 4th year. 

It is noted that a lot of options are available here.  If all facilities had a similar amount of data available, rule language could be written to deal with all situations the same.  Due to the different type of dischargers in Wisconsin and the history of ammonia regulation, though, effluent databases are so varied in size that guidance options are about all that can be addressed under the various circumstances.

Large databases available)  If a facility has a large amount of ammonia data available from the previous permit(s), permit applications, and/or WET testing, statistical analyses should be used to determine the need for limits in permits.  Typically, this is done using the approaches in s. NR 106.05 where a 99th upper percentile is calculated and compared to the limits if 11 or more detected results are available, or the mean is compared to 1/5 of the limits if 10 or fewer detected results are available.  In the latter case, though, this may still be an indication of a small database which may warrant more monitoring be done, but if the mean is far less than 1/5 of the limit, one could say no additional data are necessary and permit limits are also not necessary.  More likely, in the large databases the comparison will be between the upper 99th percentile value and the appropriate limits, with a permit limit required if the 99th percentile value exceeds that limit.

Complications arise for ammonia because we are dealing with limits based on three different sets of criteria, namely acute, 4-day chronic, and 30-day chronic.  Under the current wording of s. NR 106.05, daily maximum limits are required in a permit if the 1-day P99 exceeds the limit based on the acute criteria and weekly or monthly limits are required in a permit if the 4-day P99 exceeds the limit based on the chronic criteria (note this may need to be changed the next time the rule is revised since there is no rule language relating specifically to the 30-day chronic criteria).  

If one of the P99 values exceeds the appropriate limit, all of the limits should be included in the permit unless either mathematically redundant or the limits exceed 20 mg/L May – October or 40 mg/L November – April.  The following are examples of mathematically redundant limits:

1. The calculated weekly and/or monthly average exceeds the calculated daily maximum.  If the weekly average limit was exceeded, the daily maximum limit would automatically be exceeded.  Since the 1-day P99 is always greater than the 4-day P99, only the 1-day P99 needs to be calculated for a decision on whether to include only the daily maximum limit in the permit.

2. The weekly average limit is more than 4 times the monthly average limit.  If the weekly average limit was exceeded by the 4-day P99, the monthly average limit would also be exceeded.  For limits in the permit under the same circumstances, only the monthly average limit is needed.  The same reasoning can be used in comparing the daily maximum limit to 7 times the weekly average or to 30 times the monthly average.

Another complicating factor for ammonia is the use of seasonal effluent limitations as well as the effluent variability associated with nitrification.  Effluent concentrations may vary significantly between summer and winter, and the effluent limits may vary as well.  Seasonal effluent data should be compared to seasonal limits to avoid misinterpreting the results based on seasonal variability.  If limits are found to be necessary during one season based on effluent data, then appropriate limits should be recommended for all seasons subject to the 20/40 seasonal comparison for municipalities.  If all the seasonal 99th upper percentile values are below the appropriate seasonal limits, the permit may be reissued with no ammonia limits.  

----------------------------------------------

SUMMARY OUTLINE - When do limits go into permits?

A.   Municipal permittees

      1.  Current permit has no ammonia limits

 
a.  Calculated limits are less than the 20/40 cutoffs


i.
Sufficient data to make a NR 106.05 determination

Use NR 106.05 to determine the need to put limits in permit.

ii.
Insufficient data to make a NR 106.05 determination

Require monitoring with no permit limits.  The timing and frequency of this monitoring is case-by-case, may be based on workload, priorities, WET test results, and when the NR 106.05 determination is to take place (during the permit term with a potential modification, or with the next reissuance).  Based on that, monitoring should either take place right away when permit is reissued, or in year 3 and/or 4 of the permit term.  The calculated limits are used to determine the need for the permit limit, but not right away. 

2.  Current permit has summer weekly average ammonia limits

   
a.  Include limits (daily, weekly, and monthly) in the permit if less than 20 mg/L in May – October and if less than 40 mg/L in November - April.

3. Current permit has winter and summer weekly average ammonia limits


a.  Include limits (daily, weekly, and monthly) in the permit if less than 20 mg/L in May – October and if less than 40 mg/L in November - April.

NOTE:  In A.2. and A.3., the limits may be calculated for more than just the two seasons, but the limits for the permitted months are still compared to 20 and 40 as noted there.

B. Industrial permittees


1.  Current permit has no ammonia limits

 
a. Sufficient data to make a NR 106.05 determination

Use NR 106.05 to determine the need to put limits in permit.

b.  Insufficient data to make a NR 106.05 determination

Require monitoring with no permit limits.  The timing and frequency of this monitoring is case-by-case, may be based on workload, priorities, the potential for ammonia to be present in the discharge, WET test results, and when the NR 106.05 determination is to take place (during the permit term with a potential modification, or with the next reissuance).  Based on that, monitoring should either take place right away when permit is reissued, or in year 3 and/or 4 of the permit term.  The calculated limits are used to determine the need for the permit limit, but not right away. 

2.   Current permit has water quality-based ammonia limits


a.  Existing discharge has a treatment system designed to remove ammonia.(1)


i.  Include limits (daily, weekly, and monthly) in the permit

b.  Existing discharge does not have a treatment system designed to remove ammonia. (1)

i. Use NR 106.05 to determine the need to put limits in permit.


3.   Current permit has technology-based (categorical) ammonia limits


a. 
Include water quality-based limits (daily, weekly, and monthly) in the permit if lower than the technology-based limits
NOTE:  In B.2., the limits may be calculated for more than just the two seasons.

(1) Assumes that the Wastewater Permits and Pretreatment Section will provide guidance for individual industries.

Frequently asked questions:

Q1:  A municipal discharge has no existing permit limits.  The only effluent data that are representative of the current discharge are four results from mid-summer in the most recent permit application.  What should I recommend?

A1:  First of all, it depends on how those four results compare to the calculated limit for summer, given that effluent results are typically much lower during summertime when a treatment plant is nitrifying.

If the summer results are far below the limit, additional monitoring should be recommended, especially during the wintertime.  The frequency and duration of the testing will depends a lot on workload in the region, because if the monitoring is done right away when the permit is reissued, it is the responsibility of the limit calculator, permit drafter, and/or basin engineer to check the results during the permit term to determine if the summer and/or winter limits are being exceeded.  Most likely, this is not considered a major priority situation, though, since the previous permit had no ammonia limits and the available summer results are very low.  Typically, the recommendation should be for monitoring during the 3rd or 4th year of the next permit term so more data year-round will be available at the time of the next reissuance.  NR 106.33 states the monitoring frequency shall be on a case-by-case basis, the suggested frequency is once or twice a month.  Nothing more frequent is needed unless there is a recent history of whole effluent toxicity test failures that may be due to ammonia, and nothing less frequent is recommended unless the discharge is intermittent.

If the summer results are close to or exceed the limit, this is more of a priority for further monitoring, but not enough data are available yet (with 4 results) to conclude permit limits are needed immediately.  That is because wintertime concentrations are likely to be greater than those in summer, possibly significantly greater.  Monitoring should be recommended immediately during the permit term and the limit calculator, permit drafter, and/or basin engineer should check the results at some point during the permit term to determine if the summer and/or winter limits are being exceeded such that permit limits are needed, whether in the next permit term or as part of a permit modification.

Q2:  What if the situation in Question 1 occurs for an industry?

A2:  The only difference is that industrial discharges do not normally show the same sort of seasonal variation as municipal discharges, given the nature of the discharge, the fact ammonia is not always present in industrial discharges (unlike the byproducts of human waste in a municipal discharge), and the fact treatment of industrial discharges is not always needed.  Therefore, except for generalizing from one season to another, the evaluation process should be the same in terms of how much of a priority for data collection the industrial site is.

Q3:  In Questions 1 or 2, what if data are only available during winter?

A3:  For municipalities, if the winter results meet the winter limits, it is likely the summer results will easily meet any summer limits if nitrification occurs.  The evaluation process should be the same, though.  Additional data should be collected year-round, but the priority to evaluate the results is what should be used to recommend when that effluent information is collected.  This applies to industries as well as municipalities; except that for industries if one expects the summer and winter results to be similar, the wintertime results could be compared to summer limits to determine the need for additional monitoring and/or limits.

Q4:  Should the evaluation process change, or especially to be more immediate or with more frequent monitoring, if the discharge is to an ERW or ORW?

A4:  For ERWs, the limits on an existing discharge are calculated no differently than for a discharge to waters classified for fish and aquatic life (cold water, or warmwater sportfish).  ERWs are only evaluated on a unique basis for new discharges, which would be addressed through the facility planning process.  As discussed in the text above, limits should always be provided in response to facility planning requests and the need to include limits in permits are not to be addressed until later permit (re)issuances.

For ORWs, monitoring frequency and timing should be a higher priority just because the limits will be more stringent, and most likely much more stringent.  Limits on discharges to ORWs will equal background, and since these represent higher quality waters, that should be a consideration in recommending how much monitoring is done and when it is to take place.

Q5:  A permittee has an existing weekly average limit in summer only.  Monitoring was only required in summer, so with no winter limit in the existing permit no winter monitoring was required at all.  The summer ammonia P99 values are far below the limit based on the new criteria, and the acute-based limit is the lowest calculated limit year-round due to dilution.  What do we recommend?

A5:  The existing permit has a limit, though only in summer.  The acute-based limit should be recommended year-round even with no existing winter data.  If winter influent ammonia is below the daily maximum limit, we could consider dropping the wintertime limit out of the permit, but not until some effluent data are available in winter to show this.

Q6:

