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Implementation Procedure Implementation Procedure 

AgendaAgenda

• Background 

• Applicability and Alternatives Analysis

• Importance of Water Quality Review Assistance

• Application Processing- CP and OP

• Questions and Answers



Responsiblities of Responsiblities of 

Antidegradation Review  Antidegradation Review  

ProcessProcess

�� Submittal of Antidegradation Review to Permits and Submittal of Antidegradation Review to Permits and 

Engineering Section.Engineering Section.

�� Water Quality Data, Modeling and Quality Assurance Water Quality Data, Modeling and Quality Assurance 

Project Plans Review (Monitoring and Assessment Project Plans Review (Monitoring and Assessment 

Section)Section)

�� Preliminary Determination by Permits and Preliminary Determination by Permits and 

Engineering Section.Engineering Section.

�� Submittal of a Permit Application for Public Notice Submittal of a Permit Application for Public Notice 

(Regional Office, except for SRF projects)(Regional Office, except for SRF projects)

�� Issuance of Construction PermitsIssuance of Construction Permits



Approved degradationApproved degradation is the is the justifiedjustified
use of a wateruse of a water’’s ability to assimilate s ability to assimilate 

pollutants without an adverse impact pollutants without an adverse impact 

to the beneficial uses of the water.to the beneficial uses of the water.

•Antidegradation



Applicability of the ProcedureApplicability of the Procedure
�� ApplicantApplicant provides the informationprovides the information

�� Applies toApplies to regulatedregulated dischargesdischarges

�� Applies toApplies to newnew and and expandingexpanding dischargesdischarges

�� Applies toApplies to pollutants of concernpollutants of concern on aon a pollutantpollutant--byby--pollutantpollutant

basis (except for Tier 3 waters)basis (except for Tier 3 waters)

�� Applies to pollutant amounts that mayApplies to pollutant amounts that may result inresult in significantsignificant

degradationdegradation

�� Applies to degradation ofApplies to degradation of existingexisting water qualitywater quality

�� Designed to requireDesigned to require justificationjustification for degradation, not for degradation, not 

promote water quality restorationpromote water quality restoration



Antidegradation

If you are planning an expansion or new discharge or are 

even thinking about it….

...you need to be thinking about antidegradation NOW.

You planning efforts may be wasted if you are not 

considering antidegradation today.



AntidegradationAntidegradation

August 30, 2008August 30, 2008



Missouri’s

Antidegradation

Implementation Procedure 

- Background -

aka “How’d we get here?”

Antidegradation Workshops - June, 2008
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Missouri’s WQS & 

Antidegradation
• Reference to antidegradation has been in Mo. 

statutes (i.e., law, policy) & Water Quality 
Standards (i.e., rules) for over 25 years

• Some felt not to a detail that provided consistent 
application

• Oct. 2003: Mo. Coalition for the Environment 
filed suit vs. EPA to ensure Missouri developed 
a specific Antidegradation Implementation 
Procedure (AIP)
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On the Road to AIP-ville!

• Dec. 2004: Settlement Agreement between Mo. 
Coalition for the Environment & EPA Region 7 -
Said by April 30, 2007, EPA must determine 
whether or not Missouri developed a procedure 
and rule that is adequate.  If not, EPA will have 
to promulgate it themselves.

• Feb. 2006 – Feb. 2007: MoDNR
held 13 stakeholder meetings                               
through which an AIP was                     
developed
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Further Down the AIP Road…

• Nov. 2006 – Feb. 2007: 90-day Public 

Comment Period on draft AIP

• April 20, 2007: Mo.’s Clean Water 

Commission approved the new AIP and 

rulemaking began
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Still Rolling…

• July 2007: Settlement Agreement modified 

to extend time for EPA to make a 

determination regarding adequacy of 

Missouri’s new rules (by Sept. 30, 2008)

• July 2007 – Sept. 2007: The required 60-

day Public Comment Period on Regulatory 

Impact Report 



6/2008 AIP Background, Donna Menown 7

Getting Closer…

• Jan. - March 2008: Open Public Comment Period 
on proposed new antidegradation rule which will 
incorporate the AIP by reference

• March 12, 2008: Public Hearing (comments/testimony at: 
http://www.dnr.mo.gov/env/wpp/cwforum/adv-antidegradation.htm)

• May 7, 2008: Mo. Clean Water Commission 
adopted the “Missouri Antidegradation Rule and 
Implementation Procedure” with revisions to the 
April 20, 2007 version based on comments 
received
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Implementation on the Horizon

• Anticipate July 15, 2008: Publish in the 

Missouri Register

• Anticipate July 31, 2008: Publish in the State 

Code of Regulations (CSR)

• August 30, 2008: New Rule becomes 

effective.  EPA must review and

judge adequacy of Missouri rule

by Sept. 30th.



6/2008 AIP Background, Donna Menown 9

Where will the effects 

of this new procedure 

be felt first?

Permits.
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Scope of Implementation

Antidegradation Implementation Procedure

Enforcement

Permitting

WQ Assessments

303(d) List

TMDLs
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Who’s in Charge? 

• Up until this point, effort led by MoDNR’s

Water Quality Monitoring & Assessment Section

(Phil Schroeder, Chief) 

• Now the Permits and Engineering Section

(Refaat Mefrakis, Chief) are taking the reins as 

antidegradation is integrated into the permitting 

process

(All still in the Water Protection Program’s 

Water Pollution Control Branch)
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Which Permits are Impacted? 

State Operating Permit or Construction 

Permit applications 

for new or expanding discharges 

received on or after the AIP effective date



“Approved degradation”

is the justified use 

of a water’s ability to assimilate 
pollutants 

without adversely impacting 

the beneficial uses 

of the water.
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“Justified”?  How?

Degradation cannot be allowed without:

1.) demonstrating the necessity of a 

discharge and 

2.) explaining the important socio-economic 

development supported by the discharging 

activity (See EPA’s Interim Economic Guidance-Workbook at: 

http://www.epa.gov/waterscience/standards/econworkbook/).



Tiers of Water Quality
10 CSR 20-7.031(2)

Tier 1 - Water quality is at, near or violating 

WQS.

Tier 2 - Water quality is better than WQS and 

degradation may be allowed when justified.

Tier 3 - Outstanding National and State 

Resource Waters (i.e., 10 CSR 20-7.031(1)(Q)&(R), & 

Tables D and E in the WQS) No degradation allowed.
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Tier Assigned to Each Pollutant

• A “water body-by-water body” approach to 

antidegradation review is the review of 

pollutants in a water body by assessing the 

overall or combined levels of the pollutants 

of concern.

• Missouri is instead using a “pollutant-by-

pollutant” tier assignment.
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Pollutant-by-Pollutant Basis

• Defined as, “The review of the pollutants 
in a water body by assessing the level of 
each pollutant of concern…for determining 
the level of antidegradation review 
applicable to the water.”

• “Pollutant of Concern” (POC):  Discharged 
pollutants, or pollutants proposed for 
discharge that affect beneficial uses in 
waters of the state.
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Existing Water

Quality

Water Quality

Standard

Beneficial Use

Impairment (Tier 1)

Available Assimilative

Capacity (Tier 2)

High Quality

Low Quality

Tier 3 

(Outstanding Nat’l & 

State Resource Waters)



Alternatives Analysis

• Practicability

– technologically feasible

– good “fit”

• Economic Efficiency

– As a “rule of thumb,” no greater than 120% 
of operating costs necessary to achieve 
WQS, or technology-based standards, 
whichever is more stringent.

• Affordability

– cost to community does not exceed 2% of 
median household income
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How Do You Figure This?

• The Permits & 

Engineering Section 

staff are developing 

various forms and 

worksheets to help 

guide the applicants 

through the 

antidegradation 

review process.



To obtain a copy of the “Missouri 

Antidegradation Rule and 

Implementation Procedure”:

http://www.dnr.mo.gov/env/

wpp/docs/aip-cwc-appr-050708.pdf
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Questions?

• AIP Development: Phil Schroeder, 
MoDNR, WQ Monitoring & Assessment 
Section Chief, (573) 751-6623, 
phil.schroeder@dnr.mo.gov

• Implementation of AIP: Refaat Mefrakis, 
MoDNR, Permits & Engineering Section 
Chief, (573) 526-2928, 
refaat.mefrakis@dnr.mo.gov



Antidegradation 

Applicability and 

Alternative Analysis

Presenters:
Keith Forck, keith.forck@dnr.mo.gov

Refaat Mefrakis, refaat.mefrakis@dnr.mo.gov
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Tier I
� Degradation has already been documented.

� Additional discharges allowed without a full antidegradation 
review if they do not result in further degradation.

Tier II
� No evidence of existing significant water quality degradation.

� Lowering water quality is allowed if justified by a full 
antidegradation review (No adverse impact to beneficial uses).

Tier III
� Designated ONRWs and OSRWs.

� No lowering of water quality allowed.

� NO new direct discharges allowed.
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Existing Water

Quality

Available Assimilative

Capacity

Beneficial Use

Impairment

Tier II–Minimal Degradation
10 Percent of Available 

Assimilative Capacity

High Quality

Low Quality

Tier II–Significant 

Degradation (may be assumed
in the minimal degradation area)

Tier I

Tiers of Water Quality

Water Quality

Standard



Antidegradation Summary Forms
Submit with the Water Quality Review Assistance Request Form

� Tier Determination and Effluent Limit Summary

� Attachment A:  Tier II – Significant Degradation

� Attachment B:  Tier II – Minimal Degradation

� Attachment C:  Temporary Degradation

� Attachment D:  Tier I Review

� No Degradation Evaluation – Conclusion of 

Antidegradation Review

These forms will soon be available at http://www.dnr.mo.gov/forms/index.html





Tier Determination and Effluent Limit Summary (Continued)
Bottom of Page 1



Tier Determination and Effluent Limit Summary (Continued)
Page 2



Tier Determination and Effluent Limit Summary (Continued)
Bottom of Page 2



Tier Determination and Effluent Limit Summary (Continued)
Page 3



Tier Determination and Effluent Limit Summary (Continued)
Bottom of Page 3





Attachment A:  Tier II – Significant Degradation (Continued)
Page 2



Attachment A:  Tier II – Significant Degradation (Continued) 
Bottom of Page 2



Attachment A:  Tier II – Significant Degradation (Continued) 
Page 3



Attachment A:  Tier II – Significant Degradation (Continued) 
Bottom of Page 3





Attachment B:  Tier II – Minimal Degradation (Continued)
Bottom of Page 1 and Top of Page 2



Attachment B:  Tier II – Minimal Degradation (Continued)
Page 2 (continued)

Signatures Below (Same as Attachment C)





Attachment C:  Temporary Degradation (Continued)
Bottom of Page 1



Signatures Below (Same as Attachment C)





No Degradation Evaluation (Continued)
Bottom of Page 1



City of Metropolis (Dry Run)

� Existing:
� 2 MGD POTW

� Trickling Filter

� I&I issues

� Pretreated Industrial Waste

� Proposed:
� 3.4 MGD POTW

� Biological Nutrient Removal

� I&I storage

� Pretreated Industrial Waste

� Discharge to Turkey Creek with second waterbody 
segment being Rock Lake (1.85 miles downstream)



























Questions?

Contact information:

keith.forck@dnr.mo.gov

573-526-4232



Importance of Importance of 

Water Quality ReviewsWater Quality Reviews

Department of Natural Resources

Water Protection Program

Water Pollution Control Branch

Antidegradation Workshop 

June 2008

Todd Blanc 

Environmental Specialist



Basis for Water Quality ReviewsBasis for Water Quality Reviews

�� Clean Water Act (CWA), Water Quality Clean Water Act (CWA), Water Quality 

Standards (WQS), etc.Standards (WQS), etc.

�� AntidegradationAntidegradation Implementation Implementation 

ProcedureProcedure

““AntidegradationAntidegradation reviews will be initiated by requests reviews will be initiated by requests 

for water qualityfor water quality--based effluent based effluent ………… limits for the limits for the 

individual permits.individual permits.”” AIP, P.34AIP, P.34



Key Features of WQRSKey Features of WQRS
�� Site Specific InformationSite Specific Information

−− FacilityFacility
−− Receiving Receiving WaterbodyWaterbody

�� Mixing ConsiderationsMixing Considerations
−− Mixing Zone Mixing Zone -- exceed chronicexceed chronic
−− Zone of Initial Dilution Zone of Initial Dilution -- exceedexceed

acuteacute

�� Effluent Characteristics & Effluent Characteristics & 

Permit ConditionsPermit Conditions
−− Document Effluent LimitationsDocument Effluent Limitations
−− Monitoring RequirementsMonitoring Requirements

�� Derivation and DiscussionDerivation and Discussion



The process starts with a requestThe process starts with a request



How Effluent Limits Are DeterminedHow Effluent Limits Are Determined

�� TechnologyTechnology--Based Limits (Based Limits (TBELsTBELs))
�� 10 CSR 2010 CSR 20--7.015, Effluent Limitations Regulations & Federal 7.015, Effluent Limitations Regulations & Federal 

RegulationsRegulations

�� Water QualityWater Quality--Based Limits (Based Limits (WQBELsWQBELs))
�� Mass balance equationMass balance equation

�� ““Technical Support Document for Water QualityTechnical Support Document for Water Quality--based Toxics based Toxics Control,Control,””
EPA/505/2EPA/505/2--9090--001001

�� Draft guidance: Draft guidance: ““Guidance for Water Quality Reviews and Effluent Limit Guidance for Water Quality Reviews and Effluent Limit 
DeterminationDetermination””

�� Minimally Degrading Effluent Limits (Minimally Degrading Effluent Limits (MDELsMDELs))
�� Drafting guidelines.Drafting guidelines.



Effluent Limit ScenariosEffluent Limit Scenarios

To demonstrate how limits may be To demonstrate how limits may be 

determined. determined. 



Effluent Limitation Effluent Limitation 

DeterminationDetermination

�� Effluent Limit Scenario #1:   Effluent Limit Scenario #1:   

�� 55--day BOD for a Cday BOD for a C--stream stream 

��Antidegradation Review indicated that Antidegradation Review indicated that 

POC is assumed to be Tier 2 and POC is assumed to be Tier 2 and 

discharge of 5discharge of 5--day BOD assumed to be day BOD assumed to be 

““Significantly Degrading.Significantly Degrading.””

(AIP, Section II. A., P 15)(AIP, Section II. A., P 15)



Effluent Limitation Effluent Limitation 

DeterminationDetermination
�� Effluent Limit Scenario #2:   Effluent Limit Scenario #2:   

��Ammonia discharge to a PAmmonia discharge to a P--streamstream

��Antidegradation Review has determined  Antidegradation Review has determined  

POC to be Tier 2 and discharge of POC POC to be Tier 2 and discharge of POC 

to be to be ““Minimally Degrading.Minimally Degrading.””

(AIP, Section II. A., P 16)(AIP, Section II. A., P 16)



Effluent Limitation Effluent Limitation 

DeterminationDetermination

�� Effluent Limit Scenario #3:Effluent Limit Scenario #3:

��Discharge of metals to a CDischarge of metals to a C--stream stream 

��A short distance to a lake that A short distance to a lake that 

Antidegradation Review has determined Antidegradation Review has determined 

to be Tier 1 for the metals.to be Tier 1 for the metals.

(AIP, Section II. A., P 17)(AIP, Section II. A., P 17)



Effluent Limit Scenario #1Effluent Limit Scenario #1

�� 55--day BOD for a Cday BOD for a C--stream stream 

�� POC in stream POC in stream assumedassumed to be Tier 2 and to be Tier 2 and 

POC in discharge POC in discharge ““Significantly Degrading.Significantly Degrading.””

�� From the submitted alternative analysis, From the submitted alternative analysis, 

applicant provides TBEL, and possibly EWQ, applicant provides TBEL, and possibly EWQ, 

with Streeterwith Streeter--Phelps modeling.Phelps modeling.

�� Based on treatment capability, consultant Based on treatment capability, consultant 

proposes limits of:  proposes limits of:  

Max. DL = 17 mg/L and Ave. ML = 10 mg/L.  Max. DL = 17 mg/L and Ave. ML = 10 mg/L.  
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Biochemical Oxygen DemandBiochemical Oxygen Demand
(WQRA Request Form)(WQRA Request Form)

Scenario#1



StreeterStreeter--Phelps ModelingPhelps Modeling
Scenario#1



StreeterStreeter--Phelps ModelingPhelps Modeling Scenario#1



ConclusionConclusion

�� Staff believes that average monthly limit and Staff believes that average monthly limit and 
a maximum daily limit of 10 and 17 mg/L are a maximum daily limit of 10 and 17 mg/L are 
protective of dissolved oxygen standards protective of dissolved oxygen standards 
and existing water quality. and existing water quality. 

MDL = 17 mg/LMDL = 17 mg/L

AML = 10 mg/LAML = 10 mg/L

Note:  This is less than the TBEL of 45/30 in Note:  This is less than the TBEL of 45/30 in 
10 CSR 2010 CSR 20--7.015 (8).7.015 (8).

Scenario#1



Effluent Limit Scenario #2:   Effluent Limit Scenario #2:   

�� Ammonia discharge to a Ammonia discharge to a PP--streamstream
��Antidegradation Review has determined Antidegradation Review has determined 
POC to be Tier 2 in PPOC to be Tier 2 in P--stream and POC stream and POC 
in discharge to be in discharge to be ““Minimally Minimally 
Degrading.Degrading.””

��Applicant provides EWQ data and/or Applicant provides EWQ data and/or 
WLA. WLA. 

��Using default or siteUsing default or site--specific information specific information 
after regulatory mixing, we determine a after regulatory mixing, we determine a 
WLA and limit that is not significantly WLA and limit that is not significantly 
degrading and protects beneficial usesdegrading and protects beneficial uses



Scenario#2
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Calculating the MDELCalculating the MDEL

�� Step 1 Step 1 ----establish existing water quality (EWQ) establish existing water quality (EWQ) 
�� EWQ = water quality as of 08/30/2008EWQ = water quality as of 08/30/2008

�� DownstreamDownstream of discharge after complete mixingof discharge after complete mixing

�� Step 2 Step 2 ––calculate calculate Cs Cs = (EWQ*Qs += (EWQ*Qs +CdCd**QdQd)/(Qs +)/(Qs +QdQd))
(variables defined in AIP, Appendix 3, P. 42.)(variables defined in AIP, Appendix 3, P. 42.)

�� Step 3 Step 3 ----calculate net loading increase calculate net loading increase 

((new load new load –– current loadcurrent load))

�� Step 4Step 4-- calculate FAC*0.1, then set equal to net loading calculate FAC*0.1, then set equal to net loading 
increase and solve for new WLA (proposed), Cd2increase and solve for new WLA (proposed), Cd2

�� CcCc ---- (chronic water quality standard (chronic water quality standard ––unless acute criteria unless acute criteria 
required)required)

�� Insignificant Degradation includes (see AIP, Page 15Insignificant Degradation includes (see AIP, Page 15--16):16):
�� Loads that use < 10% of remaining assimilative capacity  Loads that use < 10% of remaining assimilative capacity  

((bioaccumulativebioaccumulative pollutants may still have to be addressed)pollutants may still have to be addressed)

�� Temporary impacts, etc.Temporary impacts, etc.

Scenario#2



MDEL Concept

Cs
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Cc (Chronic 

Criteria)

10%

Scenario#2



Effluent Limit Scenario #2:Effluent Limit Scenario #2:

WWTF

Stream Load 

(Qs x EWQ)

Discharge Load  

(Qd x Cd)

Total Load 

(Qd + Qs) Cs

QdCd + QsEWQ = (Qd + Qs) Cs

Class P

MZ

1/4 mi.

ZD

Chronic

Scenario#2

NO



Effluent Limit Scenario #2:Effluent Limit Scenario #2:

Variables for calculations:
Qd1 = Existing WWTF effluent flow = 3.1 cfs

Cd1 = Existing WWTF wasteload allocation = 1.2 mg/L

Qd2 = Proposed WWTF effluent flow = 5.27 cfs

Cd2 = Proposed WWTF wasteload allocation = ??? mg/L

Qs = Upstream flow* = 2.1 cfs (30-Day Q10)

Qs = Upstream flow for mixing = 0.5 cfs (30-Day Q10)

EWQ = background water quality of receiving water* = 0.1 mg/L

Cc = Summer chronic criteria = 1.5 mg/L

*Applicant provided EWQ and flow.

Scenario#2



Effluent Limit Scenario #2:Effluent Limit Scenario #2:

Limit DeterminationLimit Determination

�� Step 1:  EWQ = 0.1 mg/L ammoniaStep 1:  EWQ = 0.1 mg/L ammonia

�� Step 2:  Cs = (EWQ*Qs+Step 2:  Cs = (EWQ*Qs+Cd1*Qd1Cd1*Qd1)/(Qs+Qd1))/(Qs+Qd1)

0.8 0.8 = (0.1*2.1 + 3.1*1.2)/(2.1+3.1)= (0.1*2.1 + 3.1*1.2)/(2.1+3.1)

Cs = 0.8 mg/LCs = 0.8 mg/L

� Step 3:

A)A) Current load (Cd1*Qd1)*CF = (1.2*3.1)*CF Current load (Cd1*Qd1)*CF = (1.2*3.1)*CF 

B)B) New load = (Cd2 *Qd2)*CF = (Cd2 * 5.3) * CF New load = (Cd2 *Qd2)*CF = (Cd2 * 5.3) * CF 



Effluent Limit Scenario #2:Effluent Limit Scenario #2:

Limit DeterminationLimit Determination

� Step 4: Net loading increase = 0.1*FAC

[(Cd2*5.3) - (1.2*3.1)]*CF

= 0.1*[Cc*(Qs+Qd2)[Cc*(Qs+Qd2)--CsCs*(Qs+Qd1)]*CF*(Qs+Qd1)]*CF

Cd2*5.3 Cd2*5.3 -- 3.7 3.7 == 0.1*[1.5(2.1+5.3) 0.1*[1.5(2.1+5.3) -- 0.8(2.1+3.1)]0.8(2.1+3.1)]

Cd2 Cd2 == (0.1*[(11.1 (0.1*[(11.1 -- 4.2)] + 3.7) / 5.34.2)] + 3.7) / 5.3

Cd2 Cd2 == 0.8 mg/L ammonia0.8 mg/L ammonia



Effluent Limit Scenario #2:Effluent Limit Scenario #2:

Limit DeterminationLimit Determination

WLAcWLAc (proposed) = 0.8 mg/L (Chronic summer)(proposed) = 0.8 mg/L (Chronic summer)

The WLA is then converted into a LongThe WLA is then converted into a Long--Term Average (LTA) Term Average (LTA) 

effluent concentration that will meet the criteria design effluent concentration that will meet the criteria design 

characteristics.characteristics.

LTA = WLA x multiplierLTA = WLA x multiplier

LTALTAcc = 0.8 x (0.780) = = 0.8 x (0.780) = 0.6 mg/L0.6 mg/L

[[Coefficient of Coefficient of Variation(CVVariation(CV)=0.6, 99)=0.6, 99thth Percentile, 30Percentile, 30--day averageday average]]

Scenario#2



Effluent Limit Scenario #2:Effluent Limit Scenario #2:

Summer Limits:Summer Limits:
Maximum daily and average monthly effluent limitations Maximum daily and average monthly effluent limitations 

are then calculated.are then calculated.

=  LTA x multiplier=  LTA x multiplier

MDL = MDL = 0.6 mg/L 0.6 mg/L (3.11) = 1.9 mg/L(3.11) = 1.9 mg/L

[CV = 0.6, 99[CV = 0.6, 99thth Percentile]Percentile]

AML = AML = 0.6 mg/L 0.6 mg/L (1.19) = 0.7 mg/L(1.19) = 0.7 mg/L

[CV = 0.6, 95[CV = 0.6, 95thth Percentile, n = 30]Percentile, n = 30]
““Technical Support Document for Water QualityTechnical Support Document for Water Quality--based Toxics Controlbased Toxics Control””

EPA/505/2EPA/505/2--9090--001001

Scenario#2



Scenario #2 Summary

� Waded into the newest concept of existing 

water quality (EWQ).

� Demonstrated a new WLA derivation 

method.

� Using MDEL, we will protect the remaining 

assimilative capacity (after mixing?). Also, 

beneficial uses will be protected.



Effluent Limit Scenario #3:Effluent Limit Scenario #3:

�� Discharge of Metals to a CDischarge of Metals to a C--stream stream 

��Segment #1:  Zinc and Lead are Tier 2 Segment #1:  Zinc and Lead are Tier 2 

within Turkey Creek (Cwithin Turkey Creek (C--stream).stream).

��Segment #2:  In Rock Lake, Segment #2:  In Rock Lake, 

AntidegradationAntidegradation Review has determined Review has determined 

Lead and Zinc to be Tier 1. Lead and Zinc to be Tier 1. 



Effluent Limit Scenario #3Effluent Limit Scenario #3

•WWTF

Rock Lake

Tier 1 for POCs

Turkey Creek –Tier 2 

for POCs

First, Tier 2 minimally degrading (C- stream).

--Loading determination process and facility assimilative capacity
--WLA determination

Second, Tier 1 analysis (Rock Lake)

--Develop limits that protect beneficial uses. 

Scenario#3



Scenario#3
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Tier 2 Minimally DegradingTier 2 Minimally Degrading
Cc = water quality criterion (mg/L) = Cc = water quality criterion (mg/L) = chronic lead and zinc criteriachronic lead and zinc criteria

Qs = stream flow (7Q10Qs = stream flow (7Q10----cfs) = cfs) = 0 cfs0 cfs

Qd1 = current average daily design flow of discharge (cfs) = Qd1 = current average daily design flow of discharge (cfs) = 3.1 cfs3.1 cfs

Qd2 = proposed average daily design flow of discharge (cfs) = Qd2 = proposed average daily design flow of discharge (cfs) = 5.3 cfs5.3 cfs

Cs   = pollutant concentration in stream at a point below faciliCs   = pollutant concentration in stream at a point below facilityty’’s effluent s effluent 
outfalloutfall = 0.151 mg/L Zinc= 0.151 mg/L Zinc

EWQ= existing water quality. Approved levels of EWQ= existing water quality. Approved levels of POCsPOCs at point of at point of 
discharge =discharge = unknownunknown

CF = conversion factor to POC mass loading: (CF = conversion factor to POC mass loading: (mg/Lmg/L)*(cfs)*5.4 = (lbs/day))*(cfs)*5.4 = (lbs/day)

Step 1Step 1--Calculate the Loadings:Calculate the Loadings:
A)A) Stream Load (EWQ *Qs)*Stream Load (EWQ *Qs)*CF+CurrentCF+Current Load (Cd1*Qd1)*CF = Total LoadLoad (Cd1*Qd1)*CF = Total Load

B)B) Use Total Load to determine Cs = [Total Load/(Qs + Qd1)]/CF Use Total Load to determine Cs = [Total Load/(Qs + Qd1)]/CF 

C)C) New or expanded load = (Cd2 *Qd2)*CF  New or expanded load = (Cd2 *Qd2)*CF  

D)D) Note: Cd2 is WLA. Note: Cd2 is WLA. 

Step 2Step 2--Calculate FAC, if applicableCalculate FAC, if applicable: : [Cc*(Qs+Qd2)[Cc*(Qs+Qd2)--CsCs*(Qs + Qd1)] * CF*(Qs + Qd1)] * CF

Net increase load = New load Net increase load = New load –– Current load < 10% FACCurrent load < 10% FAC

Scenario#3



Tier 2 Minimally DegradingTier 2 Minimally Degrading

5% Increase in Loading5% Increase in Loading
Step 1:Step 1:

ZincZinc::

Stream load = EWQ * Qs * CF = Stream load = EWQ * Qs * CF = 0 lbs/day0 lbs/day

Current load Current load = Qd1*Cd1*CF = 3.1*0.151*5.4 = Qd1*Cd1*CF = 3.1*0.151*5.4 

= 2.5 lbs/day= 2.5 lbs/day

Total load = Total load = 0 lbs/day + 0 lbs/day + 2.5 lbs/day = 2.5 lbs/day2.5 lbs/day = 2.5 lbs/day

New load New load = = 1.051.05 * Current load = 1.05 (2.5 lbs/day) * Current load = 1.05 (2.5 lbs/day) 

= 2.6 = Qd2*Cd2*CF = 5.3*Cd2*5.4= 2.6 = Qd2*Cd2*CF = 5.3*Cd2*5.4

Therefore with 5% increase in loading, Therefore with 5% increase in loading, Cd2 (WLA) is Cd2 (WLA) is 
91 91 µµg/L Zinc.g/L Zinc.

Scenario#3



Tier 2 Minimally DegradingTier 2 Minimally Degrading

5% Increase in Loading5% Increase in Loading

Step 2:Step 2:

Net increase:  2.6 lbs/day Net increase:  2.6 lbs/day –– 2.5 lbs/day = 0.1 lbs/day2.5 lbs/day = 0.1 lbs/day

FAC = [POC mass loading]*Conversion Factor (CF)FAC = [POC mass loading]*Conversion Factor (CF)

FAC = [Cc*(Qs+Qd2)FAC = [Cc*(Qs+Qd2)--CsCs*(Qs + Qd1)] * CF*(Qs + Qd1)] * CF

FAC = [0.151*(0+5.3)FAC = [0.151*(0+5.3)--0.1510.151*(0+3.1) ]*5.4=*(0+3.1) ]*5.4=1.8 lbs/day1.8 lbs/day

Percent of FAC = (Net increase/FAC) * 100 = Percent of FAC = (Net increase/FAC) * 100 = 

((2.6((2.6--2.5)/1.8) * 100 = 5.6%2.5)/1.8) * 100 = 5.6%

Scenario#3



Tier 2 Minimally DegradingTier 2 Minimally Degrading--No Load No Load 

IncreaseIncrease
LeadLead::

Stream load = EWQ*Qs*CF = Stream load = EWQ*Qs*CF = 0 lbs/day0 lbs/day

Current load  (Current load  (also now totalalso now total) = Qd1*Cd1*CF = ) = Qd1*Cd1*CF = 
3.1*0.004*5.4 = 3.1*0.004*5.4 = 0.067 lbs/day0.067 lbs/day

Total load = Total load = 0 lbs/day + 0.0670 lbs/day + 0.067 lbs/day = 0.067 lbs/daylbs/day = 0.067 lbs/day

New load = New load = 1.01.0 * Current load = Qd2*Cd2*CF = * Current load = Qd2*Cd2*CF = 
5.3*Cd2*5.4 = 5.3*Cd2*5.4 = 0.067 lbs/day0.067 lbs/day

Net increase:  0.067 lbs/day Net increase:  0.067 lbs/day -- 0.067 lbs/day = zero0.067 lbs/day = zero

Therefore, with no increase in loading and no FAC Therefore, with no increase in loading and no FAC 
necessary, necessary, Cd2 (WLA) is 2.3 Cd2 (WLA) is 2.3 µµg/L Leadg/L Lead..

Scenario#3



Tier 2 Minimally DegradingTier 2 Minimally Degrading--

SummarySummary

�� With 5% load increase, Cd2 (With 5% load increase, Cd2 (WLAcWLAc) is ) is 91 91 

µµg/Lg/L Zinc.Zinc.

�� With no load increase, Cd2 (With no load increase, Cd2 (WLAcWLAc) is ) is 2.3 2.3 

µµg/Lg/L Lead.Lead.

Next, Rock Lake Segment.Next, Rock Lake Segment.



Tier 1 AnalysisTier 1 Analysis

�� In the Rock Lake segment, the following analysis was In the Rock Lake segment, the following analysis was 

conducted to determine Tier I status of Lead and Zinc:conducted to determine Tier I status of Lead and Zinc:

If P90 If P90 ≥≥ 95% WQS, then Tier 195% WQS, then Tier 1

If P90 < 95% WQS, then Tier 2If P90 < 95% WQS, then Tier 2

MetalMetal 95% of WQS95% of WQS 9090thth

PercentilePercentile

Cd2 (new Cd2 (new 

discharge)discharge)

ZincZinc 143.7 143.7 µµg/Lg/L 147.5 147.5 µµg/Lg/L 91 91 µµg/Lg/L

LeadLead 3.8 3.8 µµg/Lg/L 3.9 3.9 µµg/Lg/L 2.3 2.3 µµg/Lg/L

Scenario#3



Effluent Limitations for Effluent Limitations for 

Total Recoverable LeadTotal Recoverable Lead

�� LeadLead: : Chronic Criteria =  4 Chronic Criteria =  4 µµg/L g/L 

Acute Criteria = 100 Acute Criteria = 100 µµg/Lg/L

Hardness = 150 mg/LHardness = 150 mg/L

WLA Chronic = 2.3 WLA Chronic = 2.3 µµg/L / 0.732 = 3.1 g/L / 0.732 = 3.1 µµg/Lg/L

WLA Chronic = 3.1 WLA Chronic = 3.1 µµg/Lg/L

LTALTAcc = 3.1 = 3.1 µµg/L *(0.527) =  g/L *(0.527) =  1.6 1.6 µµµµµµµµg/Lg/L

[Coefficient of Variation (CV) = 0.6, 99[Coefficient of Variation (CV) = 0.6, 99thth Percentile]Percentile]

Scenario#3



Effluent Limitations for Effluent Limitations for 

Total Recoverable LeadTotal Recoverable Lead

MDL = 1.6 MDL = 1.6 µµg/L * (3.11) = 5.0 g/L * (3.11) = 5.0 µµg/Lg/L

[CV = 0.6, 99[CV = 0.6, 99thth Percentile]Percentile]

AML = 1.6 AML = 1.6 µµg/L * (1.55) = 2.5  g/L * (1.55) = 2.5  µµg/Lg/L

[CV = 0.6, 95[CV = 0.6, 95thth Percentile, n = 4]Percentile, n = 4]

Scenario#3



Effluent Limitations for Effluent Limitations for 

Total Recoverable ZincTotal Recoverable Zinc

�� Zinc:Zinc: Chronic Criteria = 151 Chronic Criteria = 151 µµg/L g/L 

Acute Criteria = 165 Acute Criteria = 165 µµg/Lg/L

Hardness = 150 mg/LHardness = 150 mg/L

WLA Chronic = 91 / 0.986 = 92.3 WLA Chronic = 91 / 0.986 = 92.3 µµg/Lg/L

WLA Chronic = 92.3 WLA Chronic = 92.3 µµg/Lg/L

LTALTAcc = 92.3 * (0.527) = = 92.3 * (0.527) = 48.6 48.6 µµg/Lg/L

[CV = 0.6, 99[CV = 0.6, 99thth Percentile]Percentile]

Scenario#3



Effluent Limitations for Effluent Limitations for 

Total Recoverable ZincTotal Recoverable Zinc

MDL = 48.6 MDL = 48.6 µµg/L * (3.11) = 151 g/L * (3.11) = 151 µµg/Lg/L

[CV = 0.6, 99[CV = 0.6, 99thth Percentile]Percentile]

AML = 48.6 AML = 48.6 µµg/L * (1.55) = 75 g/L * (1.55) = 75 µµg/Lg/L

[CV = 0.6, 95[CV = 0.6, 95thth Percentile, n = 4]Percentile, n = 4]

Scenario#3



Scenario #3 Summary

� Introduced a loading determination process and 
facility assimilative capacity.

� Determined WLA for Tier 2 POCs in a C-stream 
that was protective of both stream and 
downstream lake segment that was Tier 1 for 
same POCs. 

� Reviewed the Tier 1 analysis.

� Used statistical permit limit derivation procedure 
for chronic criteria-based limit.  

� Result was that beneficial uses are protected.



Questions ?Questions ?

Contact:  Todd Blanc, 573-751-5827

blanc.todd@dnr.mo.gov
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Application ProcessingApplication Processing
Construction and Operating PermitsConstruction and Operating Permits

XXX Regional OfficeXXX Regional Office

XXXXXX

Environmental EngineerEnvironmental Engineer

Email: Email: XXX@mo.dnr.govXXX@mo.dnr.gov
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So you have a WQRS/Antidegradation So you have a WQRS/Antidegradation 

Review Preliminary Determination now Review Preliminary Determination now 

whatwhat……

�� Starting Starting August 30, 2008August 30, 2008, Applicants will , Applicants will 

have the option to follow 1 out of 4 have the option to follow 1 out of 4 

pathways possible in order to receive a pathways possible in order to receive a 

construction permit and ultimately a final construction permit and ultimately a final 

operating permit.operating permit.
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Choosing a PathwayChoosing a Pathway

�� A certain amount of risk is associated with A certain amount of risk is associated with 

each pathwayeach pathway

�� Delays?Delays?

�� ReRe--public notice?public notice?

�� An Addendum to the Antidegradation Review An Addendum to the Antidegradation Review 

Report?Report?

�� A new Antidegradation Review Report?A new Antidegradation Review Report?
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4 Pathways4 Pathways

CurrentCurrent

PreferredPreferred
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Pathway 1Pathway 1

1)1) An operating permit An operating permit 
public notice application public notice application 
with with 
WQRS/Antidegradation WQRS/Antidegradation 
ReviewReview

2)2) Facility plan/engineering Facility plan/engineering 
report [if required]report [if required]

3)3) A complete construction A complete construction 
permit applicationpermit application

1A)1A) Public notice draft Public notice draft 
operating permit and operating permit and 
WQRS/Antidegradation WQRS/Antidegradation 
Review.  After public Review.  After public 
notice, write/send notice, write/send 
successful public notice successful public notice 
letter.letter.

2A)2A) Approve facility Approve facility 
plan/engineering reportplan/engineering report

3A)3A) Write/approve Write/approve 
construction permitconstruction permit

Consultant/Applicant Submissions Regional Office Actions
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Pathway 2Pathway 2

1)1) An operating permit An operating permit 
public notice application public notice application 
with with 
WQRS/Antidegradation WQRS/Antidegradation 
Review.  In conjunction, Review.  In conjunction, 
submit the facility submit the facility 
plan/engineering report plan/engineering report 
[if required].[if required].

2)2) A complete construction A complete construction 
permit applicationpermit application

1A)1A) Public notice draft Public notice draft 
operating permit and operating permit and 
WQRS/Antidegradation WQRS/Antidegradation 
Review. After public Review. After public 
notice, write/send notice, write/send 
successful public notice successful public notice 
letter.  Simultaneously, letter.  Simultaneously, 
approve facility approve facility 
plan/engineering report.plan/engineering report.

2A)2A) Write/approve Write/approve 
construction permit.construction permit.

Consultant/Applicant Submissions Regional Office Actions
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Pathway 3Pathway 3

1)1) Facility plan/engineering Facility plan/engineering 

report [if required] with report [if required] with 

WQRS/Antidegradation WQRS/Antidegradation 

ReviewReview

2)2) An operating permit An operating permit 

public notice public notice 

application.  In application.  In 

conjunction, submit a conjunction, submit a 

complete construction complete construction 

permit application.permit application.

1A)1A) Approve facility Approve facility 

plan/engineering report.plan/engineering report.

2A)2A) Public notice draft Public notice draft 

operating permit and operating permit and 

WQRS/Antidegradation WQRS/Antidegradation 

Review.  After a Review.  After a 

successful public notice, successful public notice, 

write/approve write/approve 

construction permit.construction permit.

Consultant/Applicant Submissions Regional Office Actions
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Pathway 4Pathway 4

1)1) Facility plan/engineering Facility plan/engineering 
report [if required] with report [if required] with 
WQRS/Antidegradation WQRS/Antidegradation 
ReviewReview

2)2) An operating permit An operating permit 
public notice applicationpublic notice application

3)3) A complete construction A complete construction 
permit applicationpermit application

1A)1A) Approve facility Approve facility 
plan/engineering report.plan/engineering report.

2A)2A) Public notice draft Public notice draft 
operating permit and operating permit and 
WQRS/Antidegradation WQRS/Antidegradation 
Review.  After public Review.  After public 
notice, write/send notice, write/send 
successful public notice successful public notice 
letter.letter.

3A)3A) Write/approve Write/approve 
construction permit.construction permit.

Consultant/Applicant Submissions Regional Office Actions
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Choosing a PathwayChoosing a Pathway

�� The risks and uncertainties pose the The risks and uncertainties pose the 

questionquestion……

How much time and money How much time and money 
will be spent on design will be spent on design 
before the public notice?before the public notice?
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Updated FormsUpdated Forms

�� Forms A, B, and B2 have been updatedForms A, B, and B2 have been updated

�� Major changes:Major changes:

�� More designations for the applicationMore designations for the application

�� UTM coordinatesUTM coordinates

�� North American Industrial Classification North American Industrial Classification 

System (NAICS)System (NAICS)

�� Expanded instructionsExpanded instructions
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Application DesignationApplication Designation
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Application DesignationApplication Designation
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Application DesignationApplication Designation
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Application DesignationApplication Designation
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Application DesignationApplication Designation
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Application DesignationApplication Designation
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Where do you find these forms?Where do you find these forms?

�� These new forms will be available in the These new forms will be available in the 

future at the following web addressfuture at the following web address

�� www.dnr.mo.gov/forms/index.html#WaterPollutionwww.dnr.mo.gov/forms/index.html#WaterPollution

�� Or visit Or visit www.dnr.mo.govwww.dnr.mo.gov

�� Select Select ““Forms, Permits, & ApplicationsForms, Permits, & Applications””

�� Select the Select the ““Water Pollution ControlWater Pollution Control”” categorycategory

�� Search for Forms A, B, & B2Search for Forms A, B, & B2
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Questions?Questions?

Thank you.Thank you.



Antidegradation 

Implementation Procedure

Questions and Answers



True or False?

• The primary purpose of the AIP is to prevent 

significant degradation of water quality?

– False



True or False?

• The AIP always requires applicants to determine the 

existing and future water quality in the waters 

receiving the discharge?

– False.  EWQ is required only when the applicant 

wishes to demonstrate that the proposed discharge 

will be minimally degrading.



True or False?

• The AIP requires an applicant to document the 

basis for choosing a treatment alternative?

– True.



True or False?

• The applicant must choose the alternative that 

offers the most pollution reduction.

– True when the least degrading alternative is 

also practicable, economically efficient and 

affordable.  False when one of these three 

factors are not met.



True or False?

• Significant Degradation is:

– A) any amount of pollution that is measurable using 

standard analytical techniques.

• False

– B) pollution from new or expanded discharges that 

consume at least 10% of the water’s available 

assimilative capacity.

• True

– C) when pollution causes the Water Quality Criterion to 

be exceeded.

• False



True or False?

• All General Permits are required to undergo an 

antidegradation review before issuance.

– True, but will be done during the renewal of the 

template.



Which is a POC Requiring an 

Antidegradation Review?

• BOD

– True

• Metals

– True

• pH

– False

• Nutrients

– True

• Emerging Chemicals

– False



True or False?

• The Antidegradation Implementation Procedure 

will not result in any additional costs to permit 

holders.

– Generally false.



Additional Information

• -- 319 NPS Program:

http://www.dnr.mo.gov/env/wpp/nps/index.html

• -- AgNPS SALTs:

http://www.dnr.mo.gov/env/swcp/service/swcpsalt.htm

• -- MDNR GIS Interactive Mapper:

http://www.dnr.mo.gov/internetmapviewer/


