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ArizonaArizona’’s Stream monitoring s Stream monitoring 
programprogram

Chemical water quality for human health Chemical water quality for human health 
designated uses, aquatic life (designated uses, aquatic life (A&WwA&Ww, , A&WcA&Wc, , 
A&WeA&We, , A&WedwA&Wedw), irrigation & livestock ), irrigation & livestock 
wateringwatering
Biological monitoring (Biological monitoring (macroinvertebratesmacroinvertebrates) for ) for 
aquatic life condition (aquatic life condition (A&WwA&Ww, , A&WcA&Wc))
Physical integrity monitoring (stream bottom Physical integrity monitoring (stream bottom 
deposits & channel stability)deposits & channel stability)



Biological Biological monitoriongmonitoriong

Probabilistic monitoring design on 3 year Probabilistic monitoring design on 3 year 
statewide rotationstatewide rotation
Annual monitoring reference sites for Annual monitoring reference sites for 
maintenance of reference conditionmaintenance of reference condition
Historic biological samples from 1992Historic biological samples from 1992-- present present 
collected to develop biocriteria for standards & collected to develop biocriteria for standards & 
assessment purposes.assessment purposes.



Biocriteria StandardBiocriteria Standard

Newly adopted biological standard in AZ WQS Newly adopted biological standard in AZ WQS 
(Dec 2, 2008)(Dec 2, 2008)
Hybrid standard; narrative & numericHybrid standard; narrative & numeric
Based on macroinvertebrate communityBased on macroinvertebrate community
Empirically based with approx 70 reference sites Empirically based with approx 70 reference sites 
statewide & 250 samples to develop warm and statewide & 250 samples to develop warm and 
cold water Indexes of biological integritycold water Indexes of biological integrity



Narrative BiocriterionNarrative Biocriterion

E. A wadeable, perennial stream shall support and 
maintain a community of organisms having a taxa 
richness, species composition, tolerance, and 
functional organization comparable to that of a 
stream with reference conditions in Arizona.



Numeric BiocriteriaNumeric Biocriteria

C. Arizona Index of Biological Integrity (IBI) 
scores.



R18R18--1111--108.01 108.01 
Biological CriterionBiological Criterion

≥≥ 2525thth percentile of reference = percentile of reference = PassPass
≤≤ 1010thth percentile of reference = percentile of reference = FailFail
> 10> 10thth and < 25and < 25thth = = InconclusiveInconclusive.  .  

Requires a second bioassessment.  If Requires a second bioassessment.  If 
second bioassessment is < 25second bioassessment is < 25thth percentile of percentile of 
reference = reference = FailFail..



Biocriteria applicabilityBiocriteria applicability

Apply to Apply to wadeable, perennialwadeable, perennial streams with riffle/run streams with riffle/run 
habitat, sampled during spring index period, and have habitat, sampled during spring index period, and have 
A&WcA&Wc and and A&WwA&Ww designated uses designated uses onlyonly..

Does Does notnot apply to:apply to:
Large riversLarge rivers
EDWsEDWs
Intermittent watersIntermittent waters
Ephemeral watersEphemeral waters
Lakes and reservoirsLakes and reservoirs



Bioassessment in Water Quality Bioassessment in Water Quality 
Programs in ArizonaPrograms in Arizona

Water quality assessment of streams (305b) Water quality assessment of streams (305b) 
reporting to USEPAreporting to USEPA
Listing of Listing of ““impaired waterbodiesimpaired waterbodies”” (303d)(303d)
AZPDES permits AZPDES permits –– ambient water quality ambient water quality 
testing using bioassessmenttesting using bioassessment
Effectiveness monitoring of Effectiveness monitoring of TMDLsTMDLs, , 
restoration projects (319)restoration projects (319)



Indexes of Biological IntegrityIndexes of Biological Integrity

Developed separately for warm and cold water Developed separately for warm and cold water 
regionsregions
50005000’’ elevation thresholdelevation threshold
MultiMulti--metric approachmetric approach



Warm water metrics in the IBIWarm water metrics in the IBI

Total taxa richnessTotal taxa richness ( ref. Value 37)( ref. Value 37)
Mayfly taxa richnessMayfly taxa richness (ref. Value 9)(ref. Value 9)
Caddisfly taxa richnessCaddisfly taxa richness (ref. Value 9)(ref. Value 9)
DipteraDiptera taxa richnesstaxa richness (ref. Value 10)(ref. Value 10)
Percent dominant taxonPercent dominant taxon (ref. Value 19.1)(ref. Value 19.1)
Percent composition by mayflies (ref. Value 70)Percent composition by mayflies (ref. Value 70)
HilsenhoffHilsenhoff Biotic IndexBiotic Index (HBI)  (ref. Value 4.9)(HBI)  (ref. Value 4.9)
Percent Scraper compositionPercent Scraper composition (ref. Value 23.7)(ref. Value 23.7)
Scraper taxa richnessScraper taxa richness (ref. Value 7)(ref. Value 7)



Cold water metrics in the IBICold water metrics in the IBI

Total taxa richnessTotal taxa richness (ref.value 38)(ref.value 38)
DipteraDiptera taxa richnesstaxa richness (ref.value 11)(ref.value 11)
Intolerant taxa richnessIntolerant taxa richness (ref.value 6)(ref.value 6)
HilsenhoffHilsenhoff Biotic IndexBiotic Index (ref.value 4.2)(ref.value 4.2)
Percent stonefly compositionPercent stonefly composition (ref.value 19)(ref.value 19)
Percent scraper compositionPercent scraper composition (ref.value 45.1)(ref.value 45.1)
Scraper taxa richnessScraper taxa richness (ref.value 11)(ref.value 11)



Bioassessment ResultsBioassessment Results
Percent of AZ Macroinvertebrate Samples 

Meeting ADEQ Biocriteria (1992-2007)

59% Meets 
Biocriteria (n=351)

25% Violates 
Biocriteria (n=152)

16% Inconclusive 
(n=95)





Metric scores for 3 Verde River Basin macroinvertebrate samples
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REMAP REMAP 
Bioassessment Bioassessment 

ObjectivesObjectives

Conduct methods Conduct methods 
comparison study of comparison study of 
ADEQ and EPAADEQ and EPA--EMAP EMAP 
macroinvertebrate & macroinvertebrate & 
habitat methodshabitat methods
Produce EMAP Produce EMAP 
probabilistic assessment probabilistic assessment 
of perennial streams in of perennial streams in 
the LCR watershedthe LCR watershed



REMAP REMAP 
Methods comparison studyMethods comparison study

MacroinvertebratesMacroinvertebrates are the are the bioindicatorbioindicator
Random selection of 30 perennial stream Random selection of 30 perennial stream 
reaches in the Little Colorado River Basinreaches in the Little Colorado River Basin
Selected 6 targeted sites: 3 reference + 3 stressedSelected 6 targeted sites: 3 reference + 3 stressed
Collect Collect macroinvertebratesmacroinvertebrates + habitat data using + habitat data using 
DEQ & EPA methodsDEQ & EPA methods
Evaluate ability of each approach to detect Evaluate ability of each approach to detect 
disturbed and reference communities using disturbed and reference communities using 
ADEQ cold water Index of Biological IntegrityADEQ cold water Index of Biological Integrity





Predicted Outcomes Predicted Outcomes 
of AZ REMAP Projectof AZ REMAP Project

Enable use of ADEQ Indexes of Enable use of ADEQ Indexes of 
Biological Integrity with both sampling Biological Integrity with both sampling 
methods to achieve comparable resultsmethods to achieve comparable results
Determine how the probabilistic Determine how the probabilistic 
bioassessment approach will work with bioassessment approach will work with 
current 305b assessment approachcurrent 305b assessment approach
Provide input into monitoring strategy on Provide input into monitoring strategy on 
probabilistic design and EPA sampling probabilistic design and EPA sampling 
methodsmethods



Future ResearchFuture Research

•Intermittent and ephemeral streams
• Effluent Dependent Waterbodies
•Large rivers
• Lakes



For More Information about Arizona’s 
Bioassessment Program:

www.azdeq.gov/environ/water/assessment
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