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Aquatic Life Water QualityAquatic Life Water Quality

StandardStandard

Water Quality Planning Regulation Water Quality Planning Regulation 
R186R186--0808



Regulatory BackgroundRegulatory Background

•• Current Nevada standard is 19 Current Nevada standard is 19 µµg/L (NAC 445A.144)g/L (NAC 445A.144)
–– Derived in California RWQCB report for the San Derived in California RWQCB report for the San 

Joaquin RiverJoaquin River
–– Based on toxicity data for three species and national Based on toxicity data for three species and national 

background Mo concentrationbackground Mo concentration
–– Not calculated using EPA methods Not calculated using EPA methods –– Not based Not based 

primarily on toxicity data as requiredprimarily on toxicity data as required

•• No EPA national aquatic life criteria No EPA national aquatic life criteria 
–– Many states have no aquatic life WQC for MoMany states have no aquatic life WQC for Mo



Derivation of Current Mo StandardDerivation of Current Mo Standard

510510
Geometric Mean Geometric Mean 

Effect Level:Effect Level:

Kimball manuscriptKimball manuscript11501150Daphnia magnaDaphnia magna
BirgeBirge, 1978, 1978960960narrownarrow--mouthed toadmouthed toad

BirgeBirge et al., 1980et al., 1980120120rainbow troutrainbow trout

CitationCitation
Effect Level Effect Level 

((µµg/L)g/L)SpeciesSpecies

Geometric mean of effects level (510 µg/L) and national ambient 
background concentration (0.68 µg/L) = 19 µg/L



Evaluation of Molybdenum Aquatic Evaluation of Molybdenum Aquatic 
Life Standard Life Standard 

•• Review all relevant Mo toxicity studiesReview all relevant Mo toxicity studies

•• Evaluate aquatic life toxicity dataEvaluate aquatic life toxicity data
–– Substantiate current standardSubstantiate current standard

oror
–– Develop revised water quality standardDevelop revised water quality standard



Acute Test DataAcute Test Data

28.910028.9100tubificidtubificid wormwormTubifexTubifex tubifextubifex11

72.300072.3000protistanprotistanEuglena Euglena gracilisgracilis22

253.8110253.8110fathead minnowfathead minnowPimephalesPimephales promelaspromelas33

1,000.00001,000.0000chinookchinook salmonsalmonOncorhynchusOncorhynchus tshawytschatshawytscha44

1,000.00001,000.0000cohocoho salmonsalmonOncorhynchusOncorhynchus kisutchkisutch44

1,015.00001,015.0000cladocerancladoceranCeriodaphniaCeriodaphnia dubiadubia55

1,225.60001,225.6000flatwormflatwormGirardiaGirardia dorotocephaladorotocephala66

1,940.00001,940.0000flannelmouthflannelmouth suckersuckerCatostomusCatostomus latipinnislatipinnis77

2,000.00002,000.0000white suckerwhite suckerCatostomusCatostomus commersonicommersoni88

2,000.00002,000.0000kokaneekokanee salmonsalmonOncorhynchusOncorhynchus nerkanerka88

2,218.08712,218.0871cladocerancladoceranDaphnia magnaDaphnia magna99

2,269.40342,269.4034rainbow troutrainbow troutOncorhynchusOncorhynchus mykissmykiss1010

2,650.00002,650.0000isopodisopodCrangonyxCrangonyx pseudogracilispseudogracilis1111

3,940.00003,940.0000scudscudGammarusGammarus fasciatusfasciatus1212

6,790.00006,790.0000bluegillbluegillLepomisLepomis macrochirusmacrochirus1313

7,533.30007,533.3000midgemidgeChironomusChironomus tentanstentans1414

10,000.000010,000.0000channel catfishchannel catfishIctalurusIctalurus punctatuspunctatus1515

Acute Effect Level Acute Effect Level 
(mg Mo/L)(mg Mo/L)Common NameCommon NameSpeciesSpeciesRankRank



Chronic Test DataChronic Test Data

1.70001.7000white suckerwhite suckerCatostomusCatostomus commersonicommersoni11

60.438060.4380cladocerancladoceranCeriodaphniaCeriodaphnia dubiadubia22

97.018397.0183cladocerancladoceranDaphnia magnaDaphnia magna33

163.5427163.5427fathead minnowfathead minnowPimephalesPimephales promelaspromelas44

866.0254866.0254rainbow troutrainbow troutOncorhynchusOncorhynchus mykissmykiss55

Chronic Effect Chronic Effect 
LevelLevel

(mg Mo/L)(mg Mo/L)Common NameCommon NameSpeciesSpeciesRankRank



Review Aquatic Life Toxicity DataReview Aquatic Life Toxicity Data

•• Laboratory toxicity test results indicated Laboratory toxicity test results indicated 
higher thresholds to molybdenum higher thresholds to molybdenum 

•• Current molybdenum standard based on Current molybdenum standard based on 
limited toxicity datalimited toxicity data

•• Sufficient toxicity data available to use Sufficient toxicity data available to use 
EPA standard method for revised criteria EPA standard method for revised criteria 
developmentdevelopment



Guidelines for Deriving Numerical National Guidelines for Deriving Numerical National 
Water Quality Criteria for the Protection of Water Quality Criteria for the Protection of 

Aquatic Organisms and their Uses Aquatic Organisms and their Uses 
(EPA 1985)(EPA 1985)

•• Screening criteria for toxicity test dataScreening criteria for toxicity test data
•• Minimum data requirements for Minimum data requirements for 

developing criteriadeveloping criteria
•• Procedures for calculating criteriaProcedures for calculating criteria



Acute Test DataAcute Test Data

28.910028.9100tubificidtubificid wormwormTubifexTubifex tubifextubifex11

72.300072.3000protistanprotistanEuglena Euglena gracilisgracilis22

253.8110253.8110fathead minnowfathead minnowPimephalesPimephales promelaspromelas33

1,000.00001,000.0000chinookchinook salmonsalmonOncorhynchusOncorhynchus tshawytschatshawytscha44

1,000.00001,000.0000cohocoho salmonsalmonOncorhynchusOncorhynchus kisutchkisutch44

1,015.00001,015.0000cladocerancladoceranCeriodaphniaCeriodaphnia dubiadubia55

1,225.60001,225.6000flatwormflatwormGirardiaGirardia dorotocephaladorotocephala66

1,940.00001,940.0000flannelmouthflannelmouth suckersuckerCatostomusCatostomus latipinnislatipinnis77

2,000.00002,000.0000white suckerwhite suckerCatostomusCatostomus commersonicommersoni88

2,000.00002,000.0000kokaneekokanee salmonsalmonOncorhynchusOncorhynchus nerkanerka88

2,218.08712,218.0871cladocerancladoceranDaphnia magnaDaphnia magna99

2,269.40342,269.4034rainbow troutrainbow troutOncorhynchusOncorhynchus mykissmykiss1010

2,650.00002,650.0000isopodisopodCrangonyxCrangonyx pseudogracilispseudogracilis1111

3,940.00003,940.0000scudscudGammarusGammarus fasciatusfasciatus1212

6,790.00006,790.0000bluegillbluegillLepomisLepomis macrochirusmacrochirus1313

7,533.30007,533.3000midgemidgeChironomusChironomus tentanstentans1414

10,000.000010,000.0000channel catfishchannel catfishIctalurusIctalurus punctatuspunctatus1515

Acute Effect Level Acute Effect Level 
(mg Mo/L)(mg Mo/L)Common NameCommon NameSpeciesSpeciesRankRank
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1.64270.7143108.220020.1042Sum

0.26730.071411.31783.364228.9100Tubifex1

0.37800.142918.32554.280872.3000Euglena2

0.46290.214330.65385.5366253.8110Pimephales3

0.53450.285747.92306.92261,015.0000Ceriodaphnia4

P0.5P = R/(N+1)(LN GMAV)2LN GMAVGMAV (mg/L)GenusRank

Sample Size (N) = 13

Criteria Maximum Concentration (CMC) = 
Acute Criterion = 6.16 mg Mo/L

Acute Criterion Derivation



Chronic CriterionChronic Criterion

•• Too few chronic toxicity data to develop Too few chronic toxicity data to develop 
criterion via methodology used to derive criterion via methodology used to derive 
acute criterionacute criterion

•• Derive criterion by determining an acuteDerive criterion by determining an acute--
chronic ratio (ACR) chronic ratio (ACR) 



ACR DerivationACR Derivation

7.57.5Final ACRFinal ACR

2.62.62.62.68668662269.42269.4OncorhynchusOncorhynchus mykissmykiss

46.546.561.261.22847.52847.5Daphnia magnaDaphnia magna

22.922.911.211.2153.8153.81727.81727.8Daphnia magnaDaphnia magna

3.93.93.93.9163.5163.5644.2644.2PimephalesPimephales promelaspromelas
13.213.213.213.276.976.91015.01015.0CeriodaphniaCeriodaphnia dubiadubia

Species Species 
Mean ACRMean ACRACR ACR 

Chronic Value Chronic Value 
(mg/L)(mg/L)

Acute Value Acute Value 
(mg/L)(mg/L)SpeciesSpecies



Chronic Criterion CalculationChronic Criterion Calculation

Final Acute Value (FAV) ÷ ACR = Final Chronic Value (FCV)

FAV (12.32 mg Mo/L) ÷ ACR (7.5) = FCV (1.65 mg Mo/L)

FCV = Criteria Continuous Concentration (CCC) = Chronic Criterion

Chronic Criterion for Molybdenum = 1.65 mg/L



Proposed Acute Mo AQLC of 6.16 mg/L



Proposed Chronic Mo AQLC of 1.65 mg/L



SummarySummary
•• Molybdenum aquatic life criteria developed Molybdenum aquatic life criteria developed 

based on current toxicity data and EPA based on current toxicity data and EPA 
methodsmethods

•• Proposed criteria are well below values Proposed criteria are well below values 
observed to have no effect in lab studiesobserved to have no effect in lab studies

•• Proposed criteria appropriate as stateProposed criteria appropriate as state--wide wide 
molybdenum water quality standardsmolybdenum water quality standards

11--hour averagehour average 6,160 6,160 µµg/lg/l
9696--hour averagehour average 1,650 1,650 µµg/lg/l



Proposed Regulation RevisionsProposed Regulation Revisions
(NAC 445A.144)(NAC 445A.144)

•• Replace existing molybdenum aquatic life Replace existing molybdenum aquatic life 
standard with 1standard with 1--hr average of 6,160 hr average of 6,160 µµg/lg/l
and 96and 96--hr average of 1,650 hr average of 1,650 µµg/lg/l

•• Revise Section 1 language to allow for siteRevise Section 1 language to allow for site--
specific water body standardsspecific water body standards

•• Reference origin revised molybdenum Reference origin revised molybdenum 
standard, and editorial change regarding standard, and editorial change regarding 
location of iron irrigation standardlocation of iron irrigation standard




