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Presenter
Presentation Notes
Hi, I am Carl Reese and I am an environmental specialist for the DEC in Juneau.
Jeff Estensen from ADF&G, Division of Habitat will also be joining me in presenting this presentation.   




Outline
What are water quality standards?
What is a mixing zone?
What are the recent changes to the regulations?
How the changes will be implemented?

Questions
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I am going to briefly describe Water quality standards, give a brief description of mixing zones, why the recent changes were needed, what the changes are and how they will be implemented.

Jeff Estensen is going step in for a couple minutes to discuss the process ADF&G uses in mitigation since this is the same process will be used for some mixing zones.  



Water Quality Standards

Use + Criteria = Standard

Designated water use classes (7)
drinking, fishing, swimming & other uses

In Alaska, all waters protected for all uses

Criteria are pollutant limits to protect uses

Most stringent criteria becomes the WQS
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Our standards are based on a combination of water uses and pollutant criteria.

DEC has assigned protected water uses for waters of the state called the designated uses.
Alaska has 7 fresh water and 7 marine water use classes including

growth and propagation of fish, shellfish, and wildlife  as well as other uses.

In Alaska, all waters are protected for all uses - a cautious approach,
since we have so many water bodies and relatively little information.

To protect these water uses we set pollutant limits called criteria which define
when a water is considered clean. 

There may be several types of criteria for a pollutant. For example, cadmium has
a limit for drinking water, another for aquatic life and a third for human health.

A water quality standard is the criteria set to protect a water use.

Since waters are protected for all uses, the most stringent (or lowest concentration) criteria 
becomes the controlling standard for a pollutant.




What Is a Mixing Zone?

Small area near outflow where discharge 
can exceed water criteria.  

Presenter
Presentation Notes
A mixing zone is a designated area where a discharge of treated wastewater can exceed water quality standards within limits set in a permit.  They are used in all states and have been approved by the EPA in various forms since the 70’s.  Because water quality does exceed standards in mixing zones, they must, by regulation, be kept as small as possible.






Anadromous Fish - Prohibition for spawning areas 
changed from all anadromous fish to 5 Pacific salmon 
species.

Pre-existing authorizations - Mixing zone may be 
reauthorized if evidence show no initial spawning area for 
salmon or other protected fish.

Comparison of 2003 and 2006 
Regulations

Presenter
Presentation Notes
Here are some of the detail of the changes to mixing zone regulations:

The old prohibition applied to all anadromous fish including less important fish species such as lampreys and smelts. The new prohibition focuses on five Pacific salmon species and other protected fish. 

The old regulations did not allow any exceptions to the prohibitions, even for discharges where spawning areas did not exist at the time of the initial authorization. Under the new regulations, DEC can re-authorize a mixing zone if the applicant has sufficient data to prove the area did not originally have spawning activity.  This applies to salmon as well as other protected fish. One example was the Valdez Sewage Treatment permit. This facility had been discharging to a natural ditch since the 1970’s. The increase flow in the ditch allowed salmon to establish a new spawning area. The only alternative was to spend $2 million to pipe the discharge water directly to the ocean, which provided no benefit to the fish and possible harm to the spawning habitat by reducing the flow in the stream.





Comparison of 2003 and 2006 
Regulations

Other Protected Fish – Prohibition remains for 14 other 
species. 

Exceptions:
Aquatic life criteria are not exceeded.
if the applicant submits a mitigation plan that is 
approved by ADF&G and DEC. 
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The general prohibition for other protected fish includes the same 14 species listed in both the old and new regulations. That hasn’t changed. 

The new regulations allow two exceptions for these protected fish spawning 

A mixing zone may be allowed if the aquatic life criteria are not exceeded. There are some criteria such as fecal coliform bacteria that have human health related criteria but no aquatic life criteria. Generally, fish are not affected by fecal coliform bacteria.

A mixing zone may also be considered in a spawning area of these species IF a mitigation plan is approved by DEC and ADF&G. The mitigation exception is not allowed for Pacific salmon species.



Comparison of 2003 and 2006 
Regulations

Expanded Protected Waters - Now includes lakes.

Spawning area definition – time and location used in 
previous practices are now stated in regulation.

Consultation - DEC is required to consult with ADF&G 
on spawning areas
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The waters where spawning areas are protected included freshwater streams and rivers under the old regulations. The new regulations have expanded that protection to include lakes as well as rivers and streams.

The spawning area is determined by when and where spawning fish, eggs or alevins are present. Although the new regulations indicate both time and location are used for delineating a spawning area, this has been a longstanding practice under the old regulations and in practice has not changed.

DEC consults with ADF&G regarding spawning areas and appropriate limits on mixing zones. Although this is now required in regulation, it is also a longstanding practice. The new regulations also give ADF&G approval authority for these determinations for spawning areas for waters in the Anadromous Waters Catalog and Special Areas.





Update on Changes

Revised Regulations  - State adopted in 2006

New Guidance - nearly finalized
– Covers general provisions for all mixing zones
– How pre-existing permits can “grandfather” mixing zones

Spawning Mitigation Plans 
– NOT allowed for Pacific salmon
– Required for exception in other protected 

fish spawning areas
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The new regulations were adopted by the state in 2006. Under the Clean Water Act, EPA approval is necessary for them to be used in NPDES wastewater discharge permits. It routinely takes EPA several years to approve changes to state WQS. EPA which has requested additional information on how the revised regulations will be implemented. This information will be provided in a new mixing zone guidance document. This guidance discusses key provisions that have been revised and the new exceptions for the prohibition on MZ in spawning areas. An appendix to the guidance specifically describes how DEC and ADF&G will review spawning mitigation plans.

We will come back to the guidance document in a few minutes, but first it is necessary to understand the conditions in the regulation that all mixing zones must meet whether they are in spawning areas or not. I have highlighted those conditions that directly protect fisheries.




Mixing Zone Conditions
DEC must consider:

the characteristics of the receiving water
the characteristics of the effluent
the effects, including cumulative effects, on the uses of 
the water
any measures that would mitigate potential 
adverse effects to aquatic resources 
any other relevant factors
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DEC must consider any measures that would mitigate potential adverse effects to aquatic resources.



A mixing zone must: 
Use effluent that has been treated to remove, reduce and 
disperse the pollutants with the most effective, 
technologically and economically feasible methods
Maintain and protect designated and existing uses of the 
waterbody as a whole
Protect overall biological integrity
Be as small as practicable

Mixing Zone Conditions
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All mixing zones must maintain and protect designated and existing uses of the waterbody which include propagation of fish and wildlife, and 

All mixing zones must protect overall biological integrity. 



Mixing Zone Conditions
A mixing zone must NOT:

result in an acute or chronic toxic effect outside 
the mixing zone
create a public health hazard for water supply or contact 
recreation
preclude or limit established processing 
activities, commercial, sport, personal-use, or 
subsistence 
fish and shellfish harvesting
reduce fish or shellfish populations
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A mixing zone must not result in an acute or chronic toxic effect outside the mixing zone, 

Must not preclude or limit established processing or harvesting activities, and 

Must not result in a reduction of fish or shellfish populations 



Mixing Zone Conditions
A mixing zone must NOT:

result in permanent or irreparable displacement of 
indigenous organisms
adversely affect threatened or endangered species 
except as authorized under the ESA 
form a barrier to migratory species or fish passage
contain pollutants that bioaccumulate, 
bioconcentrate, or persist above natural 
levels in sediments, water, or biota
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A mixing zone must not result in permanent or irreparable displacement of indigenous organisms

Must not form a barrier to migratory species or fish passage, and

Must not contain pollutants that bioaccumulate,  bioconcentrate, or persist above natural  levels in sediments, water, or biota.




Mixing Zone Conditions

A mixing zone must NOT:
present an unacceptable risk to human health from 
carcinogenic, mutagenic, teratogenic, or other effects
settle to form objectionable deposits
produce floating debris, oil, scum and other material in 
concentrations that form nuisances
result in undesirable or nuisance aquatic life
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Also, a mixing zone must not result in undesirable or nuisance aquatic life. 



Mixing Zone Conditions

A mixing zone must NOT:
produce objectionable color, taste, or odor in 
aquatic resources harvested
cause lethality to passing organisms
exceed acute aquatic life criteria beyond a smaller 
initial mixing zone surrounding the outfall 
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A mixing zone must NOT produce objectionable color, taste, or odor in aquatic resources harvested

Must not cause lethality to passing organisms, and 

Must not exceed acute aquatic life criteria beyond a smaller initial mixing zone surrounding the outfall 




Guidance Documents
Implementation guidance (DEC)
Appendix B - Spawning mitigation guidance 
(DEC and ADF&G)
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The previous slides laid out the general protections for all mixing zones.  

Now back to the guidance documents that provide more detailed information on the spawning area changes. 

The mixing zone guidance shown on the left describes what information is necessary to implement mixing zone conditions and the methods used to ensure these conditions are met.  The Mitigation Plan guidance on the right was developed with assistance from ADF&G Habitat Biologists that work in mitigation for other projects across the state.  

The permit applicant creates the mitigation plan to demonstrate that the discharge will meet the requirements of the state mixing zone regulations and mitigation policy. ADF&G and DEC staff review the plan to determine if it provides sufficient information to make a decision and if the mitigation steps are consistent with the state policy and mixing zone regulations. The plan will be used to set permit conditions and monitoring requirements. 




Implementation Guidance
Info needed for permit
Burden of proof 
Protection of uses
Bioaccumulative compounds
Flow calculations and models
Endangered Species Act
Human health criteria
Fish spawning
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These are the major headings of the implementation guidance. The general mixing zone guidance provides the permitter and the applicant with info need for a mixing zone permit.  The burden of proof  is on the applicant to demonstrate that the proposed mixing zone meets all the regulatory conditions and does not impair the uses of the state’s waters.  The guidance contains a list of common bioaccumulative compounds and that must meet standards. The guidance also contains information for flow calculation models that DEC and EPA recommend to determine the extent of the size of the mixing zone.  The applicant must demonstrate that designated uses are protected including.  drinking water, and growth and propagation of fish and other aquatic life. Threatened and endangered species must also be protected based on comments from NOAA and the USFWS.  If the applicant feels they cannot avoid a fish spawning area, DEC will consult with ADF&G Habitat Division. 





Mixing Zone Conditions

Salmon 
Spawning areas:
Mixing zones are 

prohibited except for 
rare cases where 
spawning began 

after initial 
authorization 

Non Spawning area:
Mixing zones must meet
Statewide Conditions

Additional Conditions for allowing mixing zones in spawning areas

• Approved Mitigation Plan –ADF&G /ADEC
• Not adversely affect capability of area to support future
spawning, incubation, & rearing activities

Freshwater Salt water
Mixing zones must meet 
Statewide Conditions

Spawning areas: 
Mixing zones must meet 
Statewide Water Quality 
Standards and additional 

conditions 
for Arctic grayling, n. pike, lake 
& brook trout, sheefish, burbot, 
A. or resident Rainbow Trout
Arctic char, Dolly varden, 

whitefish, or cutthroat trout   

Mixing zones are commonly used and must meet statewide conditions to protect human health, subsistence 
uses, and growth and propagation of fish and shellfish in all waters.   Spawning  has a temporal and spatial 

aspect.  Spawning areas have additional protections for the freshwater species below.  
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The policy for delineating a spawning area has been in practice for quite some time within DEC, DNR and DFG and has included a temporal aspect for spawning for many years.  Spawning includes the time the fish are preparing redds, depositing gametes, and while eggs and alevins are present.

Discharges may occur outside of the spawning and incubation time frame as long as the discharge does not affect future spawning and habitat.

All mixing zones must meet statewide general conditions.
There are no additional protections for saltwater but the mixing zone must meet general conditions.

In any fresh water the mixing zone must meet all of the general provisions whether there is a spawning area or not.

The mixing zone is prohibited if in the spawning area for Pacific salmon except for rare cases where spawning began after initial authorization.

Additional review and approval is needed if the mixing zone is in the spawning area of one of the other protected species.

http://www.dec.state.ak.us/water/wqsar/wqs/pdfs/18 AAC_70_WQS_Amended_July_1_2008.pdf#page=51


Appendix B - Spawning mitigation guidance 
(DEC and ADF&G)

Arctic grayling   northern pike 

rainbow trout    lake trout 

brook trout       cutthroat 
trout 

whitefish           sheefish 

burbot Arctic char 

Dolly Varden

landlocked coho, king, and 
sockeye salmon.
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This Mitigation Guidance is a appendix of the general guidance and was written to guide DEC and ADFG specialists on how mitigation may be used in the authorization of mixing zones in spawning areas for protected fish species. 

A mitigation plan is needed for any MZ proposed in a spawning area for the fish listed here. 

 Recall that mixing zones are not permitted in anadromous Pacific salmon spawning areas.



Spawning Mitigation Plans
Reviewed by ADF&G Habitat Division and DEC
Must use all available scientific and local knowledge
Appropriate monitoring required

1) Avoid
2) Minimize
3) Rectify
4) Reduce impact
5) Compensate

Presenter
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This slide and the next will be covered by Jeff Estensen. Jeff is an Fisheries Biologist III from ADF&G Habitat.

The mitigation steps for developing a mitigation plan are the similar to those used by Habitat for construction or other projects potentially affecting fish.  The bulk of the review will be conducted by ADF&G biologists for aspects related to fish.  All appropriate information will be considered and if a MZ is authorized a monitoring plan will be set up appropriate to the size and risk of the project.  

The steps will used for mixing zones sequentially.  It is DEC’s and ADF&G’s opinion that it is better to not impact in the first place than it is to damage habitat and then try and fix it.  These steps reflect that thinking.  

Most projects will be able to avoid spawning areas altogether.  Also, projects can only use compensatory mitigation for unanticipated impacts, such as permit violations, but not as part of the project design or normal operations.





• Arctic grayling (Thymallus arcticus) transplanted into Bons Pond in 1994 and    
1995 have established a self-sustaining population

• Arctic grayling population exceeds 5,000 fish greater than 200 mm long (about  
8 inches)

• Arctic grayling have left Bons Pond and returned as a component of the spring 
spawning migration into North Fork Red Dog Creek which provides the only 
area of documented significant spawning habitat in the Ikalukrok Creek drainage

Bons Pond-Red Dog Mine
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Mac, Can you fine tune or improve this slide?



Constructed Wetlands at Fort Knox

Pond-stream-channel 
system created from mine 
tailings

Habitat for waterfowl 
and wildlife

Presenter
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Same here Mac



Federal Review
DEC expects to transmit the updated package to 
EPA in late 2008. 

MOA – ADF&G and DEC
Implementation Guidance: 2006 Mixing Zone 
Regulation Revisions

ESA consultation is ongoing. 
Upon EPA’s approval, the new mixing zone 
regulation will go into effect for Clean Water Act 
purposes including NPDES wastewater permits.
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We finalize and submit the guidance to EPA, hopefully in the near future. EPA will probably take at least 90 days to act and issue their decision. Their decision on state water quality standards is NOT required to be published in the Federal Register.

The package will include a Memorandum of Agreement between ADF&G and DEC on how mitigation plans will be carried out and the 2008 guidance for Mixing Zone and Spawning Mitigation

ESA consultation is ongoing. Upon EPA’s approval, the new mixing zone regulation will go into effect for Clean Water Act purposes including NPDES wastewater permits.




Further Mixing Zone Regulations Updates

Email List
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Mixing zone information will be online as soon as we finalize and submit the guidance to EPA.  In the meantime, we have information on our web page at http://www.dec.state.ak.us/water/wqsar/wqs/index.htm  

Also, there is a link on our web page to get on the email list for water quality standards including mixing zones. 



Questions

Carl Reese (907) 465-5018, carl.reese@alaska.gov
Mixing Zones Lead 

Jim Powell (907) 465-5185, jim.powell@alaska.gov
Water Quality Standards Section Chief

Nancy Sonafrank (907) 451-2726 
Program Manager  nancy.sonafrank@alaska.gov

http://www.dec.state.ak.us/water/wqsar/wqs/index.htm
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This is our contact information.  Nancy Sonafrank, our program manager, and I are here today if you have any questions.

mailto:carl.reese@alaska.gov
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