13.7	Implementation of Dissolved Oxygen Criteria
The purpose of this subsection is to provide information on implementation of dissolved oxygen (DO) water quality criteria.  DO criteria for predominantly fresh and predominantly marine surface waters (i.e. Class I, Class II, Class III, and Class III-Limited waters) are established in Rule 62-302.533, F.A.C.  DO criteria for Class IV (Agricultural Water Supplies) and Class V (Navigation, Utility, and Industrial Use) waters are established in the water quality criteria table in Rule 62-302.530(30), F.A.C.  
[bookmark: _GoBack]The DO criteria established in Rule 62-302.533, F.A.C., became effective August 1, 2013 and were approved by EPA Region 4 September 9, 2013.  These criteria are designed to protect the designated use of Florida’s surface waters in the context of their natural variability in DO.  The technical basis for development of these criteria is documented in the “Technical Support Document for the Derivation of Dissolved Oxygen Criteria to Protect Aquatic Life in Florida’s Fresh and Marine Waters” (DEP-SAS-001/13), dated March 2013 (called TSD), available at (http://www.dep.state.fl.us/water/wqssp/docs/do/tsd-do-criteria-aquatic-life.pdf).  Rule 62-602.533, F.A.C, adopts, by reference, certain appendices included in the TSD as noted in this subsection.
What DO criteria are established in Rule 62-302.533, F.A.C.? 
Predominantly Freshwaters [Rule 62-302.533(1)]
Freshwater DO criteria vary regionally and are based on the daily average %DO saturation needed to maintain healthy freshwater aquatic populations.  In predominantly freshwaters (Class I, Class III and Class III-Limited), no more than 10 percent of the daily average %DO saturation values shall be below: 
1) 67 percent in the Panhandle West bioregion, 
2) 38 percent in the Peninsula and Everglades bioregions, or
3) 34 percent in the Northeast and Big Bend bioregions. 
A map of the bioregions is provided in SCI 1000: Stream Condition Index Methods (DEP-SOP-003/11 SCI 1000) (http://www.flrules.org/Gateway/reference.asp?No=Ref-02959), which is incorporated by reference in Rule 62-160.800, F.A.C.
Predominantly Marine Waters [Rule 62-302.533(2)]
Marine water DO criteria are applicable statewide and are based on the daily, weekly, and monthly average %DO saturation needed to maintain healthy populations of a wide range of DO-sensitive aquatic species, with respect to the duration of the exposure of these species to various levels of % DO saturation.  
In predominantly marine waters (Class II, Class III and Class III-Limited), the minimum %DO saturation levels shall be:
1) The daily average percent DO saturation shall not be below 42 percent saturation in more than 10 percent of the values; 
2) The seven-day average DO percent saturation shall not be below 51 percent more than once in any twelve week period; and 
3) The 30-day average DO percent saturation shall not be below 56 percent more than once per year.
Exceptions to the Criteria
Rule 62-302.533, F.A.C., includes the following exceptions to the generally applicable criteria discussed above.  For permits involving these exceptions, permitting staff are strongly encouraged to consult the Division of Environmental Assessment and Restoration (DEAR) Water Quality Standards Program (WQSP).
1) Paragraphs 62-302.533(1)(c)-(e), F.A.C., provide exceptions for segments of the Suwannee, Withlacoochee (north), Santa Fe, New, and St. Johns Rivers to provide additional protection to certain threatened and endangered (T&E) species of aquatic fauna.  Note that provisions for T&E species apply only to rivers within the Department’s Northeast District.  The affected river segments, species and criteria are identified in TSD Appendix I.  Implementation of these provisions is addressed in Attachment A of this Section.
2) Subsections 62-302.533(3) and (4), F.A.C. provide exceptions concerning alternative background conditions for DO. 
a. Subsection 62-302.533(3), F.A.C., provides alternative %DO saturation criteria where natural background conditions are determined to be less than the fresh or marine water criteria in Rule 62-302.533(1) or (2), F.A.C., in which case the applicable criteria is 0.1 mg/L below the natural background level; and 
b. Subsection 62-302.533(4), F.A.C., allows a decrease up to 10% from the natural background in predominantly marine waters if it is demonstrated that sensitive resident species will not be adversely affected using procedures described in TSD Appendix H, “Determination of Acceptable Deviation from Natural Background Dissolved Oxygen Levels in Fresh and Marine Waters,” adopted by reference in Subsection 62-302.533(4), F.A.C.
It is important to note, however, that EPA did not act on, i.e. did not approve, Appendix H of the TSD in their September 9, 2013 approval letter.  EPA indicated that they will require sufficient scientific rigor and documentation of any alternative DO criteria derived under these provisions for their review and approval as a change to the State’s water quality standards.  Therefore, it is essential that the permit writer consult with WQSP regarding application of Subsections 62-302.533(3) and (4), F.A.C.
Rule 62-302.533(5), F.A.C., also requires that ambient DO levels above the minimum criteria specified in 62-302.533(1) and (2), F.A.C., be maintained in accordance with Rules 62-302.300 and 62-4.242, F.A.C.  This provision will be implemented primarily during the 303(d) impaired waters assessment under Chapter 62-303, F.A.C.  During the assessment, the Department will evaluate whether there are any decreasing trends in DO or increasing trends in the diurnal range in DO, and waters will be verified as impaired if there is an observable trend and the change in DO was not authorized under the State’s antidegradation policy.
Where is the compliance point for DO effluent limitations? 
The effluent limitations associated with both the fresh and marine water quality criteria will generally be applied at the end of pipe before the discharge mixes with the receiving water.
How do I determine whether a permit should include effluent limitations for DO?
The permit writer must evaluate the information included in the permit application and any other data sources (such as third or fifth year inspection reports) to determine whether effluent limitations for DO are needed.  If available information indicates that DO levels in the effluent may cause or contribute to the receiving water not meeting the criteria in Rule 62-302.533, F.A.C., an effluent limitation for DO should be included in the permit.  If the receiving water has a DO Site Specific Alternative Criterion (SSAC), DO effluent limitations should be established if the effluent may cause or contribute to exceedances of the SSAC.  If the receiving water has a DO Total Maximum Daily Load (TMDL), the permit writer should consult the DEAR Water Quality Evaluation & TMDL Program to determine what effluent limitations associated with the DO TMDL should be included in the permit.  DO TMDLs typically include allocations for TN, TP, Chlorophyll a and/or BOD, rather than DO limits.  Generally, an existing permit that has not previously included an effluent limitation for DO will not need one at the time of renewal unless the Department finds a limit is needed to protect the receiving water. 
Do I Need to Consider the Effect of Other Pollutants on DO Levels?
In addition to evaluating the effect of effluent DO levels, the permit should also evaluate the effect of oxygen-demanding substances, such as (BOD) and nutrients, on receiving water DO levels.  Although Rule 62-302.533, F.A.C., does not address BOD or nutrients, the permit writer should consider whether the permit needs effluent limitations under Subsection 62-302.530(11), F.A.C. for BOD or under Rules 62-302.530, 531, and/or 532, F.A.C. for nutrients, to ensure that effluent will not cause or contribute to DO excursions in the receiving waters below the %DO saturation criteria due to either of these pollutants.  
Subsection 62-302.530(11), F.A.C. requires that BOD “Shall not be increased to exceed values which would cause dissolved oxygen to be depressed below the limit established for each class and, in no case, shall it be great enough to produce nuisance conditions.”  As previously noted, Subsection 62-302.530(47), F.A.C. requires that “The discharge of nutrients shall continue to be limited as needed to prevent violations of other standards contained in this chapter.”
If the permit already has effluent limitations for BOD or nutrients, the permit writer should determine whether they are sufficiently protective.  Permits with BOD effluent limits based on the DO water quality criteria that were in effect before August 1, 2013, should generally be adequately protective for discharges in the Everglades, Peninsula, Big Bend, and Northeast Bioregions.  The DO criteria for those regions in Rule 62-302.533, F.A.C. are generally lower (i.e., less stringent) than the previous criteria.  However, more stringent BOD effluent limitations may be needed for discharges in the Panhandle West Bioregion where the revised DO water quality criteria in Rule 62-302.533, F.A.C. are generally more stringent (i.e., higher) than the previous criteria.  
The permit writer should note that revised BOD limits for either existing, new or expanded discharges should be determined under the Level II WQBEL process, as described in Section 13.6 PWM.  Development of nutrient limitations is discussed in Section 13.8.     
Do I need to reopen and reissue a permit to include effluent limitations associated with the DO criteria established in Rule 62-302.533, F.A.C.?
Generally, these effluent limitations should be included in the permit on renewal or upon first issuance of the permit, as applicable.  However, if a permit has been recently renewed with effluent limitations based on the DO criteria in effect before August 1, 2013, the permit writer should consider whether it is appropriate to reopen and revise the permit for consistency with Rule 62-302.533, F.A.C., pursuant to the standard permit condition allowing for reopening permits to address more stringent criteria.  Additionally, the permittee may request that the Department reopen and revise the permit for consistency with Rule 62-302.533, F.A.C. Reopener requirements are found in Paragraph 62-620.620(1)(f), F.A.C. and discussed in Section 6.15 PWM.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Is it considered backsliding when the effluent limitations associated with Rule 62-502.533, F.A.C., are less stringent than the previous effluent limitations?  
No, Rule 62-502.533, F.A.C., establishes new water quality standards that protect the designated use of the waterbody, and “anti-backsliding” provisions in Rule 62-620.620(1)(o) and (4), F.A.C., are not applicable when new water quality standards replace former water quality standards. 
What permit conditions should be included in the wastewater permit to ensure facilities comply with the State’s DO criteria found in Rule 62-302.533, F.A.C.?
[bookmark: 4_Protection_of_the_Atlantic_and_Shortno][bookmark: 1_Introduction][bookmark: 3_Determining_Whether_DO_Values_Have_Dec][bookmark: 4.1_Sturgeon_in_the_St._Marys_River]When the permit writer has determined that a permit needs DO effluent limitations, the permit conditions must be consistent with applicable requirements of Rule 62-302.533, F.A.C., mixing zone requirements pursuant to Rule 62-4.244, F.A.C., SSACs pursuant to Rule 62-302.800, F.A.C., or more stringent requirements pursuant to Subsection 62-620.620(1), F.A.C., if needed to protect the designated use of the receiving waterbody.  Several typical scenarios consistent with the rule, other water quality rules discussed in this Chapter and the TSD are presented below.  Standard permit conditions and fact sheet language for DO requirements consistent with Rule 62-302.533, F.A.C., will be posted on the WRMD intranet at (insert depnet address) as they are developed.  Permit writers will need to use applicable requirements from this site in developing the draft permit.
As previously noted, TMDLs for DO require allocations for TN, TP, Chlorophyll a and/or BOD, i.e. the pollutants that may cause depletion of DO in a waterbody.  Limitations for these pollutants established under a TMDL are designed to restore appropriate DO levels.
Determining Frequency of DO Monitoring for Permits 
Rule 62-302.533, F.A.C. does not address sampling frequency for daily average % DO saturation for either fresh waters or marine waters.  Paragraphs 62-302.533(2)(b)-(c), F.A.C., however, include minimum sampling frequencies in marine waters for seven-day (weekly) average and 30-day (monthly) average % DO saturation criteria.  The permit writer should note that these sampling frequencies are used for monitoring within a marine waterbody to assess its compliance with the %DO saturation water quality criteria.  
Because the sampling frequencies in Rule 62-302.533, F.A.C. were not developed for purposes of effluent monitoring, the permit writer should consult Section 6.4.10.2 for information on effluent monitoring frequencies in the context of NPDES permitting rules.  DO effluent monitoring frequencies are established by rule for domestic wastewater facilities pursuant to Chapter 62-601 Figure 2 as referenced in Subsection 62-601.500(2), F.A.C.; and for facilities discharging demineralization concentrate (industrial wastewater) pursuant to Paragraph 62-620.625(6)(a)12., F.A.C.  Monitoring frequency for other types of industrial wastewater facilities is established on a case-by-case basis.  If an existing permit already includes DO monitoring and limitations, and the permit writer determines that DO monitoring frequency should be increased or decreased based on reasonable assurance, the rationale for the change must be provided in the fact sheet or statement of basis.  
Daily Average Criteria for Fresh Waters and Marine Waters
As previously noted, a facility discharging to fresh (or marine waters) is considered to be in compliance with the daily average DO criteria as long as less than 10% of the measurements are below the applicable criteria during the compliance period, typically a month, i.e. 90% in compliance.  
Weekly and Monthly Criteria for Discharge to Marine Waters
Weekly and monthly DO criteria for marine waters in Rule 62-302.533, F.A.C. also allow for a limited number of exceedances.  For example, a facility discharging to marine waters is in compliance if the weekly and monthly averages are not below the criteria more than once in any 12 consecutive weeks or months, respectively. 
However, EPA has not developed a DMR parameter code for the number of samples in (or not in) compliance.  Therefore, it is necessary for permits to use a surrogate parameter code that is consistent with the rule.  For example, the weekly and monthly marine criteria can be expressed as the percent of samples in compliance over a consecutive12 week or 12 month period.  In other words, 11 out of 12 weekly or monthly averages in compliance can be expressed as 92% in compliance, which is consistent with the water quality standard.
For discharge to marine waters the permit writer will need reasonable assurance that the discharge can comply with all three criteria (daily, weekly and monthly).  Thus, separate effluent limitations may be included for daily, weekly and monthly criteria.  However, based on provisions discussed in Section 6.4.4. of the PWM for BPJ and reasonable assurance in Rule 62-620.320, F.A.C. and Rule 62-620.620, F.A.C., the permit writer may consider using only the more stringent weekly and/or monthly DO criteria.  For example, a facility that monitors DO weekly might be required to meet the monthly criterion of 56% DO saturation, rather than the daily average of 42% DO saturation or the weekly average of 51% D.  Alternatively, the permit might include both a weekly average limitation (51% DO saturation) and a monthly average limitation (56% DO saturation).  As discussed in Section 7 of the PWM, the Fact Sheet or Statement of Basis would need to provide the rationale for using only weekly and/or monthly criteria.  A suitable rationale might be evaluation of existing monitoring data (typically covering a period of years) to demonstrate that meeting the more stringent criterion provides reasonable assurance of meeting the daily criterion, or stated otherwise, there is no reasonable potential for an excursion below the lesser criterion. 
Permit Renewal Where Discharge Does Not Immediately Achieve the DO Criteria
In this circumstance, reasonable assurance is not achieved based on information provided with the renewal application.  In such situations it is often possible to renew or revise an existing permit with an accompanying Administrative Order (AO) under Section 403.088(2)(e) and (f), F.S.  An AO under this statute enables the Permittee a reasonable amount of time to comply with new or more stringent permit requirements that the facility would not otherwise be able to meet, provided that 
1. A corresponding permit is being issued, renewed, reissued or revised; and 
2. The facility is in compliance with current permit requirements and applicable statutes and rules. 
Applicability and procedures for AOs are discussed in detail in Chapter 18 and Sections 13.2 and 13.4.  Attachment 13.5 provides an AO template for use with DO criteria.
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Attachment A
Permit Renewal for Discharge to the Suwannee, Withlacoochee, Santa Fe, New and St. Johns Rivers With Requirements for Threatened and Endangered Species
For discharges to the affected segments of the rivers identified in the rule, permit writers should refer to TSD Appendix I, Protection of Threatened and Endangered Species in Portions of the Suwannee, Withlacoochee, Santa Fe, New, and St. Johns Rivers, which is adopted by reference in Paragraph 62-302.533(1)(e), F.A.C.  Permit writers are encouraged to contact staff in the Water Quality Standards Program regarding application of these requirements in permits.
St Johns River Segment
For discharges in the portions of the St. Johns River utilized by the Shortnose or Atlantic Sturgeon, the permit will need conditions that protect this species pursuant to Paragraph 62-302.533(1)(d), F.A.C.  Specifically, the permit needs to require that DO shall not be below 53% saturation during February and March.  Note that this seasonal criterion does not include an allowance for 10% of DO measurements to fall below the 53% DO saturation threshold in the affected river segment during February and March.  During other times of the year, the criteria specified in paragraph 62-302.533(1)(a), F.A.C., apply.  
Suwannee River System Segments
Appendix I states (Section 2, page I-1) that it is reasonable to assume that maintaining the existing DO conditions in the affected portions of the Suwannee, Withlacoochee, Santa Fe and New Rivers would provide adequate protection of the Oval Pigtoe Mussel and Gulf Sturgeon in the future.  Therefore, existing NPDES facilities with DO effluent limitations discharging to those river sections should be able to maintain current DO discharge levels in effect when the current rule was adopted, provided they are in compliance with the existing effluent limitations.  In the absence of a SSAC or other Department adopted site-specific WQBEL, the limit would probably be the former DO criterion.  
Applicants for new or expanded discharges in the Suwannee River system, however, will need to provide reasonable assurance the discharge can comply with the criteria for protection of the Gulf Sturgeon and Oval Pigtoe Mussel.  Table 3 from Appendix I identifies %DO saturation levels that must be maintained and which can be used to develop effluent limitations.  
In the example below, a new or expanded discharge to the Suwannee River is located between river kilometers 66.5 and 105.8.  Paragraph 62-302.533(1)(d), F.A.C., requires that no more than 10% of daily average DO saturation values can be less than 60.2% DO saturation (i.e. the 10th percentile) and no more than 50% of the values can be less than 74.6% DO saturation (i.e. the median).  The permit would need to include requirements to report the “percent samples less than 60.2% DO saturation” and “percent samples below 74.6% DO saturation,” using % DO saturation values recorded on DMR Part B.  
Table 3.	Baseline DO conditions for portions of the Suwannee, Santa Fe, New, and Withlacoochee Rivers utilized by the Gulf Sturgeon and Oval Pigtoe Mussel. The 10th percentile and median percent DO saturation values were determined from data collected from 1991 through 2011.
	Species
	River System
	River km
	10th
Percentile
	Median

	Oval Pigtoe Mussel
	New River
	0 - 31.5
	52.5
	67.7

	Gulf Sturgeon
	Santa Fe River
	0 - 17.1
	50.9
	66.0

	Gulf Sturgeon
	Santa Fe River
	17.1 - 31.1
	47.6
	74.0

	Gulf Sturgeon
	Santa Fe River
	31.1 - 71.6
	30.7
	53.6

	Oval Pigtoe Mussel
	Santa Fe River
	71.6 - 87.7
	59.5
	73.0

	Oval Pigtoe Mussel
	Santa Fe River
	87.7 - 104.5
	46.1
	69.2

	Oval Pigtoe Mussel
	Santa Fe River
	104.5 - 118.7
	37.1
	69.3

	Gulf Sturgeon
	Suwannee River
	0 - 66.5
	58.9
	76.7

	Gulf Sturgeon
	Suwannee River
	66.5 - 105.8
	60.2
	74.6

	Gulf Sturgeon
	Suwannee River
	105.8 - 205.4
	53.3
	69.0

	Gulf Sturgeon
	Suwannee River
	205.4 - 261.6
	41.1
	66.4

	Gulf Sturgeon
	Suwannee River
	261.6 - 288.1
	65.5
	78.2

	Gulf Sturgeon
	Withlacoochee River
	0 - 50.6
	54.9
	68.2


Permit Renewal With Exceptions for Background DO 
Permitting staff are strongly encouraged to contact staff in the DEAR Water Quality Standards Program regarding applications involving Rules 62-302.533(3) and (4), F.A.C.  EPA did not act on, i.e. did not approve, Appendix H of the TSD in their September 9, 2013 approval letter. EPA indicated that they will require sufficient scientific rigor and documentation of any alternative DO criteria derived under these provisions for their review and approval as a change to the State’s water quality standards.  A Department action implementing these provisions will be contingent on EPA’s approval of the determination of natural background DO levels and the acceptable deviation from natural background conditions consistent with the appropriate provisions of TSD Appendix H (“Determination of Acceptable Deviation from Natural Background Dissolved Oxygen Levels in Fresh and Marine Waters”).  A permit applying these provisions would need to include appropriate requirements based on the determination, and the fact sheet or statement of basis will need to discuss and provide a rationale for applying natural background conditions in the permit.  

