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O iO iOverviewOverview 
•• Life of a TMDL DeveloperLife of a TMDL Developerpp 

–– Listing for NutrientsListing for Nutrients 
•• Got Listed . . . .Got Listed . . . . 
•• What is the Standard ?What is the Standard ? 

–– Total NitrogenTotal Nitrogen 
–– Total PhosphorusTotal Phosphorus 
–– Chlorophyll aChlorophyll a 
–– Dissolved OxygenDissolved Oxygen 

–– What do you mean a narrative criteriaWhat do you mean a narrative criteriayy
•• Imbalance, huh?Imbalance, huh? 
•• Free From . . . .Free From . . . . 
•• I need a number!I need a number!•• I need a number!I need a number! 



          
                          
                          

              

                  

                          

              

                      

D l i TMDL T tD l i TMDL T tDeveloping a TMDL TargetDeveloping a TMDL Target 
•• Is a TMDL Target the Same as WQS?Is a TMDL Target the Same as WQS?Is a TMDL Target the Same as WQS?Is a TMDL Target the Same as WQS? 

–– No, it is an interpretation of a narrativeNo, it is an interpretation of a narrative 
•• Imbalance of flora and faunaImbalance of flora and faunaImbalance of flora and faunaImbalance of flora and fauna 

•• Free from . . .Free from . . . 

–– May not consider all aquatic life use supportMay not consider all aquatic life use supportMay not consider all aquatic life use supportMay not consider all aquatic life use support 

–– May not consider downstream protectionMay not consider downstream protection 

•• TMDL is not a Standards Setting ActionTMDL is not a Standards Setting Action•• TMDL is not a Standards Setting ActionTMDL is not a Standards Setting Action 



  

  
  

          
  

          

              
              

      

              
          

                  
      

          
  

Expert SolicitationExpert SolicitationExpert SolicitationExpert Solicitation 

Pro’sPro’s Con’sCon’sPro sPro s 

•• Expert SolicitationExpert Solicitation 
–– Local knowledgeLocal knowledge 

Con sCon s 

•• Does not determineDoes not determine 
assimilative capacityassimilative capacity 

–– Could be historical ConditionCould be historical Condition 

•• Could build consensus withCould build consensus with 
stakeholders for endpointsstakeholders for endpoints 

•• May not consider allMay not consider all 
stressorsstressors 

d lld ll stakeholders for endpointsstakeholders for endpoints 

•• May bring key scientificMay bring key scientific 
information about theinformation about the 

•• May not consider all aquaticMay not consider all aquatic 
life use supportlife use support 

•• May not considerMay not consider 
systemsystem 

May not considerMay not consider 
downstream usesdownstream uses 
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StatisticalStatistical Regional/Regional/EcoRegionEcoRegionStatisticalStatistical –– Regional/Regional/EcoRegionEcoRegion 

Pro’sPro’s Con’sCon’sPro sPro s 

•• Make use of largeMake use of large 
availability of dataavailability of data 

Con sCon s 
•• Data availabilityData availability 

–– Certain regionsCertain regions 

–– Accounts for spatial variabilityAccounts for spatial variability 

–– Represents range of nutrientRepresents range of nutrient 
conditionsconditions 

•• Does not take into accountDoes not take into account 
local conditionslocal conditions 
–– LightLightconditionsconditions 

•• Can be easily doneCan be easily done 
–– Percentile RankingPercentile Ranking 

gg 
–– Nutrient speciesNutrient species 

•• Differentiate betweenDifferentiate between 
endpointsendpointsendpointsendpoints 
–– ChlChl aa 
–– Benthic AlgaeBenthic Algae 

Dissolved OxygenDissolved OxygenDissolved OxygenDissolved Oxygen 
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StatisiticalStatisitical Reference ConditionsReference ConditionsStatisiticalStatisitical –– Reference ConditionsReference Conditions 

Pro’sPro’s Con’sCon’sPro sPro s 

•• Relatively easy to doRelatively easy to do 

•• Uses stream conditionsUses stream conditions 

Con sCon s 

•• Like waterbody might notLike waterbody might not 
be impairedbe impaired Uses stream conditionsUses stream conditions 

from surrounding areafrom surrounding area 
–– Least ImpactedLeast Impacted 

N th iN th i 

•• May not consider all ALUSMay not consider all ALUS 

•• May not considerMay not consider 
dd –– No anthropogenic sourcesNo anthropogenic sources 

–– Not impairedNot impaired 

•• Could take into accountCould take into account 

downstream usesdownstream uses 

•• Difficult to define referenceDifficult to define reference 
streamstream 

local conditionslocal conditions 
–– HydrologyHydrology 

EnvironmentalEnvironmental 

streamstream 

•• Limited by dataLimited by data 

EnvironmentalEnvironmental 



 

                     
                

                  

              

  
              

              
  
          

StatisticalStatistical RegressionRegressionStatisticalStatistical ‐ ‐‐‐ RegressionRegression 

Pro’sPro’s Con’sCon’sPro sPro s 

•• Easily doneEasily done 

•• Links stressors to responseLinks stressors to response 

Con sCon s 
•• May not account for allMay not account for all 

response variablesresponse variables Links stressors to responseLinks stressors to response 
variablesvariables 

•• Uses site specific data forUses site specific data for 
h b dh b d  

•• Constrained by the dataConstrained by the data 
availabilityavailability 

•• Confidence in the statisticalConfidence in the statistical 
the waterbodythe waterbody 

Confidence in the statisticalConfidence in the statistical 
fitfit 

•• Difficult to extrapolate toDifficult to extrapolate to 
other conditionsother conditionsother conditionsother conditions 

•• May not protectMay not protect 
downstreamdownstream 



  

          
      

  

              
  
  

      

  

  
  

          
      
      

Mechanistic ModelingMechanistic ModelingMechanistic ModelingMechanistic Modeling 

Pro’sPro’s Con’sCon’sPro sPro s 
•• Linkage between stressorsLinkage between stressors 

and response variablesand response variables 

Con sCon s 

•• Time consumingTime consuming 

•• CostlyCostly 
–– Chlorophyll a (algae, benthicChlorophyll a (algae, benthic 

algae,algae, macrophytesmacrophytes)) 
–– LightLight 

CostlyCostly 

•• Can be misappliedCan be misapplied 

–– Dissolved OxygenDissolved Oxygen 

•• Can extrapolateCan extrapolate 
–– Environmental ConditionsEnvironmental Conditions 
–– Current vs. WQS ConditionCurrent vs. WQS Condition 
–– Response in TimeResponse in Time 
–– Duration and FrequencyDuration and Frequencyq yq y 
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C l iC l iConclusionConclusion 
•• TMDL Targets should in the futureTMDL Targets should in the futureTMDL Targets should in the future ……TMDL Targets should in the future …… 

–– Relate Stressors to Response VariablesRelate Stressors to Response Variables 

Consider Aquatic Life Use Support (or mostConsider Aquatic Life Use Support (or most–– Consider Aquatic Life Use Support (or mostConsider Aquatic Life Use Support (or most 
critical)critical) 

–– Consider Downstream UseConsider Downstream UseConsider Downstream UseConsider Downstream Use 

–– Should be Explained as a Concentration and/orShould be Explained as a Concentration and/or 
load that would have an appropriate magnitudeload that would have an appropriate magnitudeload that would have an appropriate magnitude,load that would have an appropriate magnitude, 
frequency and duration of concentration that canfrequency and duration of concentration that can 
be assessed to determine impairmentbe assessed to determine impairment 


