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INTRODUCTION TO PORTABLE PARALLEL ANALYSIS

e Parallel analysis = capability for 6 channel, simultaneous
measurement
— Analyst and operator desire for a streamlined measurement process
— Designed for portable measurement/distribution monitoring
— Colorimetry and electrochemistry

* Meso-fluidic channel colorimetry
— 30 to 50 plL sample volume
— Optical Path length: 11 mm
— Light Wavelength: 427, 510, 655 and 890 nm




INTRODUCTION TO PORTABLE PARALLEL ANALYSIS

* Planar cuvettes developed for Free and Total Chlorine,
Monochloramine, Free and Total Ammonia, Nitrite, and Copper

— All chemicals and processes are entirely contained inside the planar
cuvette

— Additional cuvettes and formulations in development

 Method reaction and measurement times fully automated

Analyte Method Range
Free Chlorine 0.12 mg/L - 4.6 mg/L
Total Chlorine 0.12 mg/L - 4.6 mg/L

Monochloramine 0.12 mg/L - 4.6 mg/L
Nitrite 0.005 mg/L - 0.600 mg/L
Copper 0.06 mg/L - 5.75 mg/L

Free Ammonia 0.05 mg/L-1.5 mg/L
Total Ammonia 0.05 mg/L-1.5 mg/L




PRINCIPLE OF OPERATION

Disposable Planar
Cuvettes
(Chemkeys™)

Cuvettes include
buffers, reagents,
. | and act as the




PRINCIPLE OF OPERATION

Steps to Faster, Highly Accurate

Water Testing.

1 INSERT CHEMKEY"REAGENTS
z DIP INTO WATER SAMPLE

3 READ YOUR RESULTS

No zeroing, no mixing, no shaking,
no chemicals or vials to handle.

Automation of methods and sample handling
eliminates variability within manual methods



COMMON PROCEDURAL ERRORS

Scratched sample cells

Improper reaction time

Different mixing method

Different mixing time

Improper/lack of zeroing

Sample degradation

Improper sample volume

Improper reagent amount (spill)

Incorrect program selected

Improper sample temperature

Single readings (outlier)

Transcription errors

10 mL
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METHOD 10260 VALIDATION

Multiple Lab Validation Study — Pooled Data, Drinking Water Matrices

MDL (mg/L) or |MDL(mg/L) or % [MDL(mg/L)or |MDL(mg/L)or %
% recovery for|% recovery for |%RSD Free CI2 |RSD Free ClI2 %RSD Total CI2 |RSD Total CI2
Test Free C| Key |[Total Cl Key Key Powder Pillow Key Powder Pillow

0.2 mg/L Low lonic Strength (MDL) 97% 85% 0.019 0.019 0.025 0.050]
0.2 mg/L High lonic Strength (MDL) 89% 93% 0.025 0.020 0.033 0.040}
2 mg/L Low lonic Strength 103% 93% 2.30% 2.50% 2.88% 2.25%

2 mg/L-High lonic Strength 102% 92% 5.22% 3.38% 4.15% 4.02%

Validation Study — Multiple GW and SW Sample Matrices

GW Matrix pH 6 (Spike to ~2 mg/L) 105% 98% 2.00% 1.34% 1.46% 1.00%
GW Matrix pH 7.4 (Spike to ~2 mg/L) 104% 97% 1.16% 1.86% 0.69% 0.56%
GW Matrix pH 8.2 (Spike to ~2 mg/L) 103% 96% 1.40% 2.01% 1.56% 0.49%
GW Matrix pH 8.8 (Spike to ~2 mg/L) 103% 95% 2.43% 1.24% 1.43% 0.69%
SW Matrix pH 6 (Spike to ~2 mg/L) 105% 97% 1.32% 1.80% 2.00% 1.07%
SW Matrix pH7.4 (Spike to ~2 mg/L) 104% 96% 2.69% 2.12% 1.07% 0.64%
SW Matrix pH 8.2 (Spike to ~2 mg/L) 103% 95% 3.86% 1.77% 3.30% 1.19%
SW Matrix pH 8.8 (Spike to ~2 mg/L) 104% 95% 1.72% 1.40% 4.67% 3.26%

Method performance compared to SM 4500-Cl G (DPD) shows that
performance is equivalent across several matrix types and pH ranges



VALIDATION IN THE FIELD

Residual Disinfectants in Finished Drinking Water

Total Chlorine Monochloramine Free Ammonia
SL1000 |Colorimeter| SL1000 [Colorimeter| SL1000 |Colorimeter
Samplel| 4.21 3.86 4.10 4.13 0.03 0.00
Sample2| 4.20 3.89 4.16 4.44 0.03 0.00
Sample3| 4.40 3.89 4.27 4.27 0.01 0.01
Sample4| 4.29 3.65 4.28 4.37 0.00 0.13
Sample5| 4.20 3.75 4.23 4.33 0.02 0.01
Sample 6| 4.35 3.73 4.30 4.24 0.00 0.06
Sample 7| 4.22 3.87 4.13 4.25 0.03 0.13
mean| 4.27 3.81 4.21 4.29 0.02 0.05
RSD| 1.9% | 2.5% 1.9% |  2.3%

e Method automation and elimination of procedural errors
improves quality of field data

* Nitrification: Reduction in flushing time and water loss



VALIDATION IN THE FIELD

On-site Analysis Time

™ avg time (min) 2014-04-21 10:05
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colorimeter parallel analyzer | Details |

Parallel analysis solving utility and environmental challenges

* Reduction of analysis time via automation:
1.5 hours saved on a 4 hour route



METHOD APPROVAL STATUS

« Method 10260 “Determination of Chlorinated Oxidants (Free and Total) in
Water using Disposable Planar Reagent-Filled Cuvettes and Mesofluidic
Channel Colorimetry”

e Alternate test procedure to Standard Method 4500-Cl| G

 Method published in 40 CFR Part 141 Appendix A to Subpart C, Alternative
Test Methods. Promulgated June 19, 2014 in the Federal Register.

“Hach Method 10260 is equally as effective as Standard Method 4500-CI G for the
colorimetric determination of free and total chlorine in drinking water. The basis for
this determination is discussed in Smith and Wendelken (2013b). EPA is thus approving
Hach Method 10260 as an alternate method to Standard Method 4500-CI G for the
analysis of free and total chlorine in drinking water.”

Cuvettes in development for additional analytes and
applications to enable additional method automation



QUESTIONS?

THANK YOU FOR ATTENDING!




