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Outline
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• Accredited for SM 4500-P E-2011
• Chemistry same
• SEAL AQ400 Discrete for BNR
• Improve efficiency & reduce injuries
• Reduce sample volume & reagents
• Validation/assessment required

Why?

Background
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Photo caption

Automated Phosphorus, Total (https://www.epa.gov/cwa-methods/cwa-methods-regulatory-history)

Background
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• 50 mL sample
• 0.5 g K2S2O8

• 0.5 mL 11 N H2SO4

• Evaporate to ~10 mL

• ~2 hrs 

Persulfate Digestion

SM 4500-P B
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Photo caption

• pH adjust

• Bring to 50 mL
• Aliquot 25 mL for color 

development

• ~2 hrs 

Persulfate Digestion

SM 4500-P B
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Photo caption

• 25 mL digested sample

• 4 mL combined Color Reagent

• Read between 10-30 min @ 880nm

Ascorbic Acid Method

SM 4500-P E
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40 CFR 136.6 (2007)Method identified automation

SM 4500-P F
Automated Ascorbic Acid Method
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• SM 4500-P B still needed:
o 10 mL sample
o 5 mL Digestion Reagent

• Autoclave 30 min (98-137 kPa)

Automated Ascorbic Acid Method

SM 4500-P F
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11:53 12:28
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Photo caption

• Load autosampler

• Analyze

Automated Ascorbic Acid Method

SM 4500-P F
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Timeline for development (2024)

SM 4500-P F

Feb

Trial batches begin
MDL Study

Comparison Samples
SOP written & approved

Mar

IDOC Batch

Apr

Quick Response PT
WP Complex Nutrients

May Sept

IAS OSA

Amended FOA

Oct

Samples received 
10/01 analyzed 
by SM 4500-P F
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Photo caption

Ammended FOA list 09/06/2024

SM 4500-P F
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• Persulfate Digestion
o 10 mL sample
o 5 mL Digestion Reagent
o Autoclave 30 min

• Load Discrete

• 1+ batch(es)/day

SM 4500-P F-2011
• Persulfate Digestion

o 50 mL sample
o 0.5 g K2S2O8 + 1.0 mL 11 N H2SO4

o Evaporate to ~10 mL
o pH adjust, bring to 50 mL
o Pour off 25 mL

• React 25 mL
• Read within 10-30 min
• 1 batch/day

SM 4500-P E-2011

Method Comparison
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• Cal Range: 0.02 – 1.0 mg/L
• MDL: 0.012 mg/L
• LCS/MS/MSD using 2nd source 

(Complex P)

• No additional documentation 
needed

SM 4500-P F-2011
• Cal range: 0.02 – 0.5 mg/L
• MDL: 0.007 mg/L
• QCS using 2nd source (Complex P)

• Documented elapsed time of color 
reagent

SM 4500-P E-2011

Method Comparison
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EBMUD Method Comments Status Frequency Performed
Process Ammonia For BNR Process Engineers Complete 3X / week

Process Ammonia – LL Not for compliance Complete 1X / month

Process Ammonia – SW For Bay monitoring Complete N/A

Process NO3+NO2 Could seek certification Complete N/A

Process NO2 Could seek certification Complete N/A

Phosphorus, Total ELAP Certified Complete 2X / month

Hexavalent Chromium No change to ELAP Certificate Complete 1X / month

Process NO2 – SW For Bay monitoring In Development N/A

Process NO3+NO2 – SW For Bay monitoring In Development N/A

Process o-PO4 Could seek certification In Development N/A

Process o-PO4 – SW For Bay monitoring In Development N/A

Process TN/TP For BNR Process Engineers MDL study complete N/A

Other Methods on Discrete Analyzer
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• Full day analysis reduced to half 
day

• Reduced repetitive stress injuries
• More than 1 batch can be digested 

at a time = increased efficiency
• Faster clean-up

Efficient Total Phosphorus Digestion and Analysis

Conclusion
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Thank you!

Questions?
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