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A BRIEF HISTORY OF ALUMINUM CRITERIA
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2018 NATIONAL ALUMINUM CRITERIA
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Larger genera SEPA Lo W EEAT
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Released for public comment on July
31, 2019

FWQC submitted comments on
September 13

Draft Technical Support Document:

F Utu re Statu S u n kn Own 1 b Ut Oth er Implementing the 2018 Recommended Aquatic Life
States are consi d erin g th elr own Water Quality Criteria for Aluminum
guidance

— Oregon (statewide criteria by 2020)

— Triennial Reviews:
* [owa
» Missouri



APPROACHES FOR ADOPTION INTO WQ STDs.

Adopting the criterion as a model
— Reference the 304(a) criteria document
— Reference the aluminum criteria calculator (Excel spreadsheet)

Adopting selected criteria concentrations
— Adopting criteria value lookup tables (Appendix K of criteria document)

— Adopting ecoregional “default” values

« USEPA 2017 draft guidance for missing Biotic Ligand Model (BLM) input parameters
(not finalized)

« Some states developing their own
» Oregon (for copper BLM implementation)
* lowa (was considering similar approach)



METHODS FOR CRITERIA DERIVATION

Need to reconcile multiple MLR outputs from multiple sites and
samples
USEPA recommendations:

— Method 1: select one or more model outputs
o 7

— Method 2: protective criterion = 10t percentile of model outputs
» For larger data sets

— Method 3: select lowest criterion concentration
* For smaller data sets

Good geographic and temporal representation is key!
— EX: seasonal criteria may be reasonable



TECHNICAL CHALLENGES NOT
ADDRESSED IN GUIDANCE

pPH extrapolation

Analytical methods for Aluminum







SOLUTION #1: COARSE PRE-FILTRATION*

New Mexico Method:
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PREFERRED METHOD:

"BIOAVAILABLE ALUMINUM® GEI .=

e Buffer Sample to pH 4 & mix
e 0.45 um filter & acidify

2 February 2019 | ed: 19 April 2019 1668

I Toxicology and
18 |

 Measure A

Determination of Bioavailable Aluminum in Natural Waters in
the Presence of Suspended Solids

Patricio H. Rodriguez,” Jose J. Arbildua,” German Villavicencio,” Paola Urrestarazu,” Margaret Opazo,® Allison S. Cardwell,
William Stubblefield,® Eirik Nordheim,* and William Adams®=

e Only measures dissolved and
precipitated phases

Abstract: Analyses of natural waters frequently show elevated levels of total aluminum (Al) attributable to acid extraction of h I
e e B e e e e Better than T, D, or TR alone
bicavailable Al. Natural waters high in TSS were callected to study the chronic effects of Al on Ceriodaphnia dubia. In the
collected waters TSS ranged from 30 to 411 mglL; total Al concentrations ranged from 2.0 to 44.8 mg/L. The TSS in natural

waters inhibited reproduction of C. dubia up to 40% in comparison to the same filtered waters. This inhibition did not
correlate with the concentration of TSS or total Al; it was attributed to nutritional deficiency and was prevented by increasing
the food supply. To demonstrate that toxicity can be measured in natural waters, samples with elevated TSS were spiked with
soluble Al, and survival and reproduction were measured in chronic studies performed at pH 6.3 and 8.0. To properly
characternize the Al concentrations in the toxicity studies, a method was needed that could discriminate bicavailable Al from
mineral forms of Al. An extraction method at pH 4 for bioavailable Al was developed and evaluated using C. dubia chronic
toxicity studies in the presence of TSS. It is concluded that the proposed method is better able to discriminate chronic
toxicity effects attributable to bioavailable Al from mineralized nontoxic forms of Al compared with existing methods using
total or total recoverable Al (i.e., extraction at pH< 1.5). We propose that this new method be used when assessing the
potential for Al in natural surface waters to cause toxicity. Environ Toxicol Chem 2019;38:1668-1681. © 2019 The Authors.

Environmental Toxicology and Chemistry published by Wiley Periodicals, Inc. on behalf of SETAC [ ] E PA a C k n OW I e d ge d m et h O d , b ut S I OW to
Keywords: Water quality criteria; Metal toxicity; Bioavailability; Aluminum method; Aluminum extraction .
implement

e Implementation more likely via
individual states for now




OTHER METHODS?

Texas

— For stormwater, if > 50% of TR aluminum is particulate, and if process
water is not the source, no limit is needed

—WQS implementation guidance: if the no-observed toxicity effect
concentration (NOEC) is greater than the proposed effluent limit, then
the limit is assumed to be protective of aquatic life

Navajo Nation
—For TSS, but applicable to aluminum:
— Samples collected within 48hr after a precipitation event are excluded



FOR MORE INFORMATION

https://www.epa.gov/wagc/aquatic-life-criteria-aluminum#2018
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https://www.epa.gov/wqc/aquatic-life-criteria-aluminum#2018
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CRITERIA CALCULATOR
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1] All concentrations reported are pg/L total Aluminum
2
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. Scenarios
6
7 | ENTER DATA HERE ACUTE CHRONIC
3 | Rank 1 Rank 2 Rank 3 Rank 4 Rank 1 Rank 2 Rank 3 Rank 4

l poc  Total Hardness
9 | SiteName (mg/L) (mg/fL as CaCO3) pH FAV cMC ccc Flag Genus GMAV |Genus GMAV  |Genus GMAV |Genus GMAV Genus GMCV  |Genus GMCV  |Genus GMCV  |Genus GMCV
10 Site 1 10 25 7 123509 620 300 Daphnia 1,196.8| Micropterus 2,14B.0| Oncorhynchus 2,381.3|Ceriodaphnia 4,000.0] |5almo 312.3|5alvelinus 458.B| Daphnia 507.2|Lampsilis 528.2]
‘I‘I_ Site 2 10 50 7 157291 750 340 Daphnia J,EEB.DIMicropterus 2,533.3|0Oncorhynchus 2,808 4| Ceriodaphnia 5,575.1] |5alma 368.3|5alvelinus 541.1|Daphnia 706.9|Lampsilis 736.2]
12_ Site 3 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987.6| Oncorhynchus 3,312.1|Ceriodaphnia 7,770.5] |5almo 434 4)5alvelinus 638.2| Daphnia 485.3|Lampsilis 1,026.1
13_ Site 4 10 150 7 221075 1100 400 Daphnia 2,323.2|Micropterus 3,280.3|Oncorhynchus 3,647 6] Cericdaphnia 9,436.2] |Salmo 478 4| Salvelinus 702.8|Daphnia 1,1896.5|Lampsilis 1,246.1
14_ Site 5 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
15_ Site 6 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
16_ Site 7 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
‘I'.-"- Site 8 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
18: Site 9 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
19_ Site 10 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
20_ Site 11 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
21 | Site 12 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
?_2_ Site 13 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
23_ Site 14 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
24_ Site 15 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
25 Site 16 10 100 7 196073 980 380 Daphnia 2,324.3|Micropterus 2,987 6| 0ncorhynchus 3,312.1]|Cericdaphnia 7,770.5] |Salmo 434 4)5alvelinus 638.2| Daphnia 8853 Lampsilis 1,026.1
26 Site 17 10 100 7 | 1960.73 .I 980 380 Daphnia 2,324.3|Micropterus 2,987 6| Oncorhynchus 3,312.1|Ceriodaphnia 7,770.5] |5almo 434 4)Salvelinus 638.2| Daphnia 985.3|Lampsilis 1,026.1
?_'.-"_ Site 18 10 100 7 1960.73 980 380 Daphnia 2,324.3|Micropterus 2,987 6| Oncorhynchus 3,312.1|Ceriodaphnia 7,770.5] |5almo 434 4)Salvelinus 638.2| Daphnia 985.3|Lampsilis 1,026.1
?_3_ Site 19 10 100 7 14960.73 980 380 Daphnia 2,324.3|Micropterus 2,987 6| Oncorhynchus 3,312.1|Ceriodaphnia 7,770.5] |5almo 434 4)Salvelinus 638.2| Daphnia 085.3|Lampsilis 1,026.1
?_9_ Site 20 10 200 7 244875 1200 420 Daphnia 3,240.3|Mi|:r0pterus 3,523.5|0Oncorhynchus 3,806.1|Salmo 10,191 6] |Salmo 512 3]Salvelinus 752.6| Daphnia 1,373.2|Lampsilis 1,430.2
30_
31
32 |
33
34_




ALUMINUM CRITERIA -1 mg/L DOC
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ALUMINUM CRITERIA -5 mg/L DOC

Stronger hardness
effect at low pH
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ALUMINUM CRITERIA-10 mg/L DOC

Chronic Criterion (Mg/L)
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MLR-based Chronic Criteria (ug Al/L)

2018 CRITERIAVS. PREVIOUS CRITERIA - CO
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74% MLR less
stringent than
hardness-based
criteria

26% MLR more
stringent than
hardness-based
criteria

Source: NWQMC, 2000 — Present
N =250
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2018 CRITERIAVS. PREVIOUS CRITERIA - NM
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