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WHY IS THE RIGHT LABORATORY METHOD IMPORTANT?

e Lab analysis and trending critical for plant optimization & NPDES reporting

e Daily or weekly sampling and testing bridges the gap if online monitoring is not
feasible

— Ammonia

— Total Nitrogen

— Nitrate/Nitrite/TKN
— Total Phosphorous

e Regulations or Permits
— Am lin compliance?
— Nutrient monitoring programs

e Process control
— Is my plant operating correctly?

— Issues and troubleshooting



NUTRIENT & NITROGEN FORMS
COMMON MEASUREMENT PARAMETERS

-
Ammonia = NH,
Nitrate =NO; N,|05t common

o nitrogen compounds
Nitrite =NO,
Total Nitrogen =NO, + NO,” {NH, + Org-N

=NO,; + NO, + TKN

Total Inorganic Nitrogen =NO, + NO, + NH,
Total Kjeldahl Nitrogen = NH; + Org-N

Orthophosphate = PO, (a.k.a. Reactive Phosphorus)

@Phosphor@ = PO, - P (as Phoshporus)




AMMONIA METHOD WITH MINIMAL SAMPLE PREP

Method 10205 for Ammonia as N

e Range of 0.015-47 mg/LNH;- N

e EPA accepted, equivalent to Method 350.1,351.1, and 351.2
* 15 minute react time

* Eliminate glassware clean-up and cross-contamination

e Streamlined method can save 5 -10 hours
per week in lab




PHOSPHORUS METHOD WITH MINIMAL SAMPLE PREP

Method 8190/10210 for orthophosphate and Total P

e Range of 10.0 ppb — 60 mg/L PO, - P

e EPA accepted, equivalent to Method 365.3

e Digestion and test completed in one vial

e Unattended Total P digestion at 100°C for 60 minutes
* Eliminate glassware clean-up and cross-contamination
e Streamlined method can save 5 -10 hours

per week in lab
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SIMPLIFIED NUTRIENT METHODS

Total Phosphorus Total Nitrogen and Simplified Total Kjeldahl
— 3ranges that cover 0.010 — 60.0 mg/L PO,-P  Nitrogen (TN and s-TKN)
— EPA compliant — Range:0—-16 mg/LN

— Easy 1 hr digestion in DRB 200 digital
reactor (no special glassware)

— Accepted as ATP

Ammonia Nitrogen

— 3 ranges that cover 0.015 — 47 mg/L
NH,-N
— EPA compliant

Nitrate Nitrogen
— 2 ranges that cover 0.23 — 35 mg/L NO5-N
— Accepted as ATP

Nitrite Nitrogen
— 2 ranges that cover 0.015 - 6.0 mg/L NO,-N
— EPA compliant

Significant time, cost, and hazardous waste
savings are realized with new, efficient

methods for nutrient monitoring




FOOTPRINT OF TOTAL NITROGEN AND
s-TKN DIGESTION BLOCK AND ANALYSIS EQUIPMENT

No fume hoods, digestion, or distillation units



A NEW EFFICIENT METHOD FOR NITRATE

MEASUREMENT

Hach TNTplus Method 10206

Range of 0.23 — 35 mg/L NO;-N

Now approved for reporting in many States
Results in under 20 minutes with spectrophotometer
No calibration time required: minimal hands-on time

Operators can conduct accurate analysis “no voodoo” in
making it work — a green chemistry as well

Demonstration of Method Performance and Lab Capability

lon Chromatography - 1.0 mg/L Spike % Recovery
Average % Recovery of 4 Replicates 98.5 %
Nitrate I | Precision (SD) 0.58 mg/L
fl- - ““!ul . Method 10206 TNTplus 1.0 mg/L Spike % Recovery
il Average % Recovery of 4 Replicates 95.3 %

Precision (SD) 0.59 mg/L



A BRIEF RECAP: FORMS OF NITROGEN

Total Nitrogen (TN)
[ witrate (NO,-) | [ Witrite (NO,) |
[org ivogen |

TKN
Total Nitrogen = NH, + Org-N|+ NO;" + NO,

By definition TKN is the sum of organic nitrogen and ammonia.
Therefore, the above relationship may be re-written as:

Total Nitrogen = TKN + NO;" + NO,’
or
TKN = Total Nitrogen — (NO," + NO,)

This calculation allows for a new method for measurement of TKN!



THE s-TKN™ CALCULATION

e TKN is a component of total nitrogen, and is the sum of
organic nitrogen and ammonia. Therefore, the TKN equation
may be re-written as:

e Total Nitrogen = NH; + Org-N + NO, + NO,

e The s-TKN method is based on this nitrogen relationship. s-
TKN is defined as the difference between the concentration of
TN and Nitrate-Nitrite

s-TKN = Total Nitrogen — (NO, + NO,)



BENEFITS OF THE s-TKN METHOD

e Green dimethylphenol chemistry

* Eliminates the use of hazardous mercury and long digestions
e One hour digestion, no need for fume hood

e Three results in one test: TKN, TN, (NO, + NO;)

 Performance equally effective to other EPA approved TKN
methods

e s-TKN Cost per test ~ S$4 per test
(Traditional TKN Cost - $25 - > S50)
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WHERE DO | FIND THE INFORMATION?

'—\‘.
El|q hittp://wwww.hach.com/ LProx H G Manufactures Water Qualit... *

dit View Favontes Tools Help

Corn.org Steeping 0 Danaher Corporation Web... d:j Web Slice Gallery =

0 ttemis}, Total: $0.00 E View Cart  View Quate (0}

Order Status | LiveHelp | ContactUs | 800-227-4224 | pacHUus =

Products | Industries | Support | News & Events | About Us | My Account | Express Order

Express Order Entry

WATER QUALITY
VIRTUAL CONFERENCE

& EXPO Unleashing the Future of Water
September 3rd, 2014

[E] Compare [C] compare ] compare
Phosphorus, Reactive Phosphorus THNTplus, Phosphorus THTplus,
(Crtho) TMTplus LR Reactive and Total UHR Reactive and Total

Product # TNTE46 Product# THNTE43 Product# TNTE45



WHERE DO | FIND A COMPLETE LIST OF THE TNT+
FAMILY?

Phosphorus TNTplus, LR Reactive and Total

T — = Product#:  TNTE843 Cluantity 1
Methods Quick Reference Guide Data English U3 100 KB 2011-04 Rev 1
Sheet
Lit 2353
THT Plus® Vial Chemistries Data Sheet English U3 176 KB 2012-09 Revs

LIT2484



WHERE DO | FIND A COMPLETE LIST OF THE TNT+
FAMILY?

Product & par LISEPA Shelf Life  Storage
Humber Parametar Ramge (mgiL) Package Status Chemical Method (months)  Temp )
TNTETD Alicalinity, Total 5 1o 400 25 C20, -1 Colorimetric 12 15 0 25
TNTB48 Aluminum 0.02 to 0.50 M Chromazural 5 18 1510 25
TNTE3D Ammaoniz, ULR 05 to 200 s NN 25 Equivalent  Salicylate 18 2B

TNTB31 Ammaoniz, LA 110 12 35 NH, N -1 Eguivalent  Salicylate 18 2B

TNTB3Z Ammaoniz, HR 210 47 as NH,N -1 Equivalent  Salicylate 18 2B

TNTBSZ2 Cadmiumt™ 0.02 to 0.30 5 Cadion 12 2B

TNTE2D COD, ULR 11060 M Dichromate 12 15 10 25
TNTE20D6  COD,ULR 11060 144 Dichromate 12 15 10 25
TNTEH COD, LK 3o 150 b1 Approved Dichromate B0 15 10 25
TNTEZ106  COD, LR 3o 150 150 Approved Dichramate 60 1510 25
TNTBE2Z COD, HR 0 fo 1500 5 Approved Dichromate 60 1510 25
TNTE2206  COD, KR 20 1o 1500 150 Approved Dichromate 60 15 10 25
TNTBZ3 COD, UHR 250 fo 15000 -1 Dichromate 30 15 0 25
TNTE2306  COD, UHR 250 fo 15000 150 Dichromate 30 15 0 25
TNTBZS COD, Marcury-Frea HR 25 fo 1000 -1 Dichromate 30 15 0 25
TNTBEE Chlorine, Free 0.05 bo 200 M Equivalant oPD 12 2B

TNTBET Chlarine, Frea and Total 0.05 to 200 M Equivalant eD 12 2B

TNTBS4 Chromium (V] and Tetalf) 0.03 to 1.00 b1 Accepted Diphenylcarbohydraside 12 208

TNTBED Copper? 01t &0 5 Bathocuproine ’L] 15 10 25
TNTBSE Irant 0.2 tw 6.0 -1 Equivalent  Phenamthroling 30 2B

TNTBSD Lead® 01t 20 5 PAR 12 1510 25
TNTRSD Matsls Prep Sat for Fa, Pb, Cd, 50 Acid Persulfate Digesfion 36 15 10 25

Ni digasfion

TNTBSE Mickal? 01t B0 5 Dimethyiglyodime ’L] 15 10 25
TNTE3S Mitrate, LR 02 to135=NIN 25 Approved Dimethyiphenal bl 15 0 25
TNTB3E Mitrate, HR 5o 35 as N0, N b1 Approved Dimethylphenc kL 15 10 25
TNTB39 Mitrite, LR 05 to OEDD B ND,-N 25 Equivalant Diazofization 24 2B

TNTB4D Mitrite, HR 0.6 o 6.0 35 NO,-N -1 Dizzodization bl 15 0 25
TNTBE2E Nitrogen, Total, LRT fio 16 5 Persuliate Digestion 18 1510 25
TNTE2T Mitrogen, Total, HRT Siod0 5 Persuliate Digestion 18 1510 25
TNTE28 Mitrogen, Total, UHRT 20 fo 100 5 Persuliate Digestion 18 1510 25
TNTBED Mitrogen, Simplified Total Kjeldahd 0 o 16 5 Simplifiad TN 18 15 10 25
TNTB43 Phosphata, TotalT and Ortho, LR 005 to 1.5 25 PO,-P b1 Equivalent  Ascorbic Acid kL 15 10 25
TNTB44 Phosphate, Total" and Ortho, LR~ 0.5 to 5.0 35 PO,-P 5 Equivalent  Ascorbic Acid bl 1510 25
TNTB4S Phosphata, Total' and Ortho, LR~ 2 to 20 a5 PO,-P 5 Equivalent  Ascorbic Acid bl 1510 25
TNTB4E Phasphata, Ortho only 1.6 0 30 as PO,P 5 Molybdovaredata 36 1510 25
TNTBE4 Sulfate, LR 40 1o 150 35 50, -1 Turhidimetric 36 15 0 25
TNTBES Suliate, HR 150 to 900 =5 50, b1 Turhidimetric kL 15 10 25
TNTETZ Volatile Acids 50 1o 2500 =5 CH,C00H 25 Esterification 124 B 25

T Rmquires digestion.

#As listad, tast detarmines soluble metal. Oroer Metais Prap Set TNT 850 o detenmine tots! medal.
“Add Caloiwm Ssparstion St TNTAS2 when calcium or magnesium concentrations are figher thar 50 mgfL

" Speciications subject b change wighout notice.



NOW THAT | HAVE FOUND MY TEST, WHERE DO | FIND

THE METHOD/PROCEDURE?

TNTE43 Products | Industries | Support | |

Narrow Search by: Your search: TNT843

T ALL Products ALL Products

Hide Obsolete TNT843 (results 1-1 of 1)
Only products with

images
sorted by Relevance - items per pag

* Downloads

Compare
Phosphorus THTplus,
LR Reactive and Total
Product # THNT843

Phosphorus TNTplus, LR Reactive and Total

m ParameteriReagent Downloads Similar Products

N ——TWTEY

Product #:

TMTE43

Quantity 1



NOW THAT | HAVE FOUND MY TEST, WHERE DO | FIND
THE METHOD/PROCEDURE?

Hach Methods 10209 and 10210-TNT English US T1KB 2013-05 Revised
plus™ 8423/844/845. Spectrophotometric

Measurement of Phosphorus in Water

and Wastewater

Comparizon of Hach TNTplus Phosphorus and

EPA Method 385.3/5M 4500-P. E.

Phosphorus, Reactive (Orthophosphate) Enaglish U3 37 KB 2014-01 Eda
Method 10209 and Total Phosphaorus

Method 10210, LR Ascorbic Acid Method

using THTplus™ 843

DOC316.53.01124

From the Hach Water Analysis Handbook

THTplus™ 843 Phosphorus Total and English US, French, 217 KB 2005-07 Ed1
Reactive (Ortho), Low Range, Short Spanish

Working Procedure

HCPEB43B



NOW THAT | HAVE FOUND MY TEST, WHERE DO | FIND
THE METHOD/PROCEDURE?

S W TNT 843

o Phosphorus Total

Phosphorus Reactive (ortho)

pH of sample: 2 - 10 0.05 - 1.50 mg/L POy-P
Temparature of samplareagant: 15— 25°C 0.15 - 4.50 mg/L POy
Low Range
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WHERE DO | FIND SAFETY INFORMATION?

TER QUALITY

TUAL CONFERENCE

XPO

OSHA (USA)
Brazilian
WHMIS (Canada)

EEC (Europe)

Unleashing the Future

Format/Language
{choose languages in a single format for each catalog number entry)

Hach Catalog Number:

0 tten

Order Statu

Products | Industries Support | Mews & Events | Ab

Cerificates of Analysis
Worldwide Distributors

Information Guides

English Spanish

Portuguese

English French

Dutch English French
German Italian Spanish

(Please enter the complete catalog number.)

TNT843

Add Catalog Number I

Status: |I'-':E-:|'_f for request

Danish
Swedish



WHERE DO | FIND SAFETY INFORMATION?

Current Request List: {count: )
Sawve Eﬁz:_:ﬂ Number Eﬁ:ﬂﬁ:i Catalog Format Language Description
TINTE43 TNT843C ROWGHS English Phosphorus LE. TNT Reagent C

Click here to add Catalog Numbers: Go to Number Entry

Click here when list is complete: [ Create AcrobatFile

Click here to Start Over: | Star Over

Your PDF file has been created. Click on the "Download Now" button to view,
print or download the file. You must have the Adobe Acrobat Reader installed on

your machine to view or print the PDF file. To download the Adobe Acrobat
Reader, please click on the Adobe Acrobat link.

Download Mow! :'l



2014 LABORATORY SYMPOSIUM
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QUESTIONS?
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