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« Over 20 years in technology development and
management

« Dr. Smith’s page

e @WaterWoman,
https://www.linkedin.com/in/ysiwaterwoman/

- HAB HUB and HAB PAGE

« Missouri State University Biology (B.S., M.S.), The Ohio
State University Microbiology (Ph.D.).
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Agenda

« HAB Monitoring

* The Methods

» Total Phosphorus (TP) by USEPA Method 365.4

« Total Kjeldahl Nitrogen (TKN) by USEPA
Method 351.2

* Purge and Trap with GC/MS, guided by USEPA
Method 524.3 for volatile organics

A<t

i



xylem

Lab Solutions

"
] <

3 ( N
e

.1..0‘

HAB Monitoring

i . v \ >
B b i o ‘ﬁﬁ axylem brandf; a xylem brand

AL




https://www.frontiersin.org/articles/10.3389/fmars.2020.00670/full, Malone and Newton, Front.
Mar. Sci. 2020
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https://www.frontiersin.org/articles/10.3389/fmars.2020.00670/full

HAB Impacts

Environmental Impacts

Reduced DO (hypoxia/anoxia)
Toxins and wildlife

HABs at YSI

Toxin Impacts on Animals

%

fatality rate

More than 50% of UMEs (unusual
marine mortality events) are now
associated with HABs.

Between 2007 and 2011, Departments of
Health/Environment from 13 states reported 67
cases of dog poisoning related to HAB toxins.
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YSI.com/HABs

HAB Impacts

Environmental Impacts

Reduced dissolved oxygen
Toxins

Drinking Water

Toxins
Taste & Odor

HABs at YSI

Toxins

* Anatoxins: Nervous System
Saxitoxins: Nervous System

* Dermatotoxins:
Skin & Mucous Membranes

* Microcystins: Liver
Cylindrospermopsins: Liver

2 Methylisobeme] (MIE) Cieossimin
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YSI.com/HABs

HAB Impacts

« Environmental Impacts
« Reduced dissolved oxygen
« Toxins
* Drinking Water
« Toxins
« Taste & Odor
« Economic
* Water treatment

 Environmental cleanup
* Recreational/Tourism impacts
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Conditions for
Toxic Algal Blooms

@

No Mixing

YSI’s HAB Webinars

Water Quality & HABs

 Drivers

* 1 Nutrients (eutrophication)

1 Temperature
« | Flow/mixing

 Responses

* tpH
. |DO

* TPigments (growth indicator)
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ysi.com/habhub

HAB Monitoring

What Sondes Can Do
« Continuous data acquisition in the field

« High-precision measurements of DO, temp, pH

» Trending measurements of chlorophyl,
phycocyanin, phycoerythrin, nitrate, turbidity, fDOM

Select Your HAB
System
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YSI.com/HABselector

HAB Monitoring

What Sondes Can Do
What Sondes Can’t Do
« Algae Speciation

 Toxin measurements

« Phosphorus or orthophosphate

« High precision measurements of chlorophyll,
phycocyanin, phycoerythrin, nitrate, turbidity,
fDOM, geosmin and MIB
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HAB Monitoring

What Sondes Can Do

What Sondes Can’t Do

Get Your Lab Ready For HABs

« Toxins (ELISA)

« Chlorophyll extractions

» Algae speciation (microscopy)
« Total Phosphorus

« Total Nitrogen (via TKN)
 Geosmin & MIB

Sample Guy Blog
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https://www.ysi.com/ysi-blog/water-blogged-blog/2022/01/water-quality-monitoring-resolution-remember-sample-guy

HAB Monitoring

What Sondes Can Do

What Sondes Can’t Do

Get Your Lab Ready For HABs

N

Ol Analytical Solutions: FS3700 Automated /Chemistry Analyzer (ACA) for Nutrients

* High-throughput

«  ML600 Autodilutor
« High accuracy and precision fil &4 "y
- Redilutes overrange hits 2ttty

T e CELN |
* Repeats followers d .

» Preconfigured “cartridges” with all of the reactants

FS3700 Brochure
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https://www.oico.com/File%20Library/Resource%20Library/Brochures%20and%20Catalogs/4072---03-FS3700-Product-Brochure---Web.pdf

HAB Monitoring

What Sondes Can Do

What Sondes Can’t Do

Key Lab Methods for HABs

Ol Analytical Solutions: GC Autosampler with Purge & Trap

* 4100 Autosampler

» 4760 Eclipse Purge & Trap
o #7 Trap

.....
e

I
|".'||l|

« Agilent 7890A/5975C GC/MS
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https://www.oico.com/eclipse-4760-purge-and-trap

HAB Monitoring Summary

The management and mitigation of HABS requires water quality monitoring

The most important parameters to understand for HAB management are nutrient inputs

One of the biggest challenges for drinking water reservoirs is management of taste and
odor (geosmin and MIB)

Nutrients and taste and odor compounds are best measured in the lab
In support or in place of field monitoring
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EPA Method 351.2 Total Kjeldahl Nitrogen

Sources of Nitrogen

K
f =
g ) },V//‘m“
O) Q’,;:'r/”r'\ > -
orgae 0QE 0 ONIa — ‘atmospheric deposition natqral Inputs
RN R T AR A - soil erosion
= 0 I + S PR - plant matter —~nns g o
1 PR Tavs¢ (e - wildlife -
i - nitrogen fixation T o
gh concentratio dicate & z | : ] Yy e |
originating 0 aoa napon point source effluents streambank érgsion
oo finnnnmn (sewage and industrial)
= n ﬂn_ .
E ETE ETEl &7
P o

urban stormwater runoff s@

Irban . - agriculture

¢ muenyioll surfaces shoreline development - runoff from fields (e.g. fertilizer)
i ;e\ﬁc"\‘/v aesl’tté izers - septic systems - livestock access to streams
e - lawn fertilizer - farm waste runoff

- shoreline erosion

https://datastream.org/en/quide/phosphorus, June 2022
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https://datastream.org/en/guide/phosphorus

EPA Method 351.2 Total Kjeldahl Nitrogen

What Is TKN?

TKN Relevance For HABsS :
Nitrogen Cycle

. Algae may be N, fixing, or non-N, fixing Atmospheric

: : nitrogen from runoff,
,’%’ TR/ effluents, and deposition : \\\\\Y
. : .. i, &\
TKN represents highly assimilable N forms //// l = / \ ‘§\\\\ \

1 algal %nd baCteTia'_;"O"ga”ic nitrogen _ yptake by plants _, uptake Iby<— organic
. 1 11 ixation dt icN i it
« Ammonium may increase toxicity | coneneatomorricr) @ @ @ eyt oanmals T nioeen

R

death excretion death excretion

« Ammonium and urea may lead to increased
Microcystis biomass and toxin production? e AR ‘ e Tlenatn i

——

1-Dauvis et al. 2010, 2015; Chaffin et al. 2018 — e == —

2-Harke et al. 2016 === Eefaisd
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EPA Method 351.2 Total Kjeldahl Nitrogen

What Is TKN?
TKN Relevance For HABs

Chemistry Of 351.2: Kjeldahl Digestion

H,S0, + Sample - CO,(g) + H,O + (NH,),SO,(aq)

Ammonium sulfate
*CuSO, — catalyst to speed up the oxidation rate added to make digestion*

*K,SO, - salt used to raise the temperature of the digestion*

— O.I.Analytlca| ‘E-g EaEi inam
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351.2 Method Abstract
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https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf

EPA Method 351.2 Total Kjeldahl Nitrogen

What Is TKN?
TKN Relevance For HABs

Chemistry Of 351.2: Ammonium Gas Generation and Diffusion

(NH,),SO,(aq) + 2NaOH - Na,SO, + H,O + 2NH;(9)

NH;(g) + NaClO - NH,C| + NaOH

Sodium hypochlorite

m- - —0OrlAnalytical ‘E-g Eaai iaas

a xylem brand a xylem brand

351.2 Method Abstract
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https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf

EPA Method 351.2 Total Kjeldahl Nitrogen

What Is TKN?
TKN Relevance For HABs

Chemistry Of 351.2: Berthelot Reaction

NH,Cl + C-H.0, > €, H.NO.

Chloramine Salicylate Indophenol blue

— O.I.Analytlca| ‘E-g EaEi inam
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351.2 Method Abstract
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https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf

EPA Method 351.2 Total Kjeldahl Nitrogen

What Is TKN?
TKN Relevance For HABs

Chemistry Of 351.2: Berthelot Reaction

*Sodium nitroferricyanide* - intensifies blue color

NH,Cl + C,H.O=>

Chloramine Salicylate Indophenol blue

e ——— 0-|-Ana|ytica| ‘E-g EEEl igan

a xylem brand a xylem brand

351.2 Method Abstract
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https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf

EPA Method 351.2 Total Kjeldahl Nitrogen

What Is TKN?

TKN Relevance For HABsS

Chemistry Of 351.2

FS3700 Cartridge 330094CT for Method 351.2 351.2 Method Abstract

NO,/NO, Method Abstract

Drinking water, surface water, wastewater -

Segmented Flow Analysis

Can also be used for EPA 350.1 (Ammonia Nitrogen)

EPA Total Nitrogen Requires Nitrate/Nitrite, too
« TN =TKN + NO; + NO,

axylem brand axylem brand


https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf
https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf

EPA Method 351.2 on the FS3700

WWTP Samples
Check peak markers, the software does the calcs

% FlowView
Flow Solution 3700 Anagmr

View Results

Calibration Using Ammonium Sulfate
Check curve fit, %RSE with manual dilution*

B - X

Print Results

e[+ & Q@R T ERy B &R & &G
Ch 2: NH3TKN
= n =
S F
Channel 1 350000 g FI V-
owview
- == View Results
3000004 3 Flow Solution 3700 Anakmr
P ’g 250000 = — Cunfigurati?n | M?tho(i.s Calibration Results | Sample Table
o g (1] @ o Channel 1 ; Channel 2 } Channel 3 Channel 4 Channel 5 = Channel 6
E 200000 2 ) o ) Curve Fit: R* 0.99933192 RF: 5.241238E-005 (mg/L)/cnts Offset: -0.06878202 (mg/L) %RSE: 45.9621 HLCAVG: 0.00000000
g g 9
g o Channel 1
# -
5 150000 = Linear Ht (ents) = 1.907946E+004 cnts/mg/L* conc(mg/L) + 1312.32384692 cnts LHCAVG: 0.00000000
T n g
3 = o) & 8 i Name  Type Std. Conc(mg/L) Avg Height Calc. Avg Conc(mg/L) % RSD %RE %RE Tol. Flags Calib. Date Time
= 3 b
100000 - o 2 T Cal 5td 1STD1 0.0000 284 -00673] 00 9/14/2015 247:25 PM
3 T o Channel 2 Cal Std 2| STD2 0.1000 1989.5 0.0355 0.0] -64.5082 0.0|%RE Failed [9/14/2015 2:49:25 PM
50000+ i & Cal Std 3|STD3 1.0000 19079.8 0.9312 0.0| -6.8764 0.0|%RE Failed [9/14/2015 2:51:25 PM
m
~ ~ L {A m ‘J \ [N =] o Cal Std 4| STD4 10.0000 199616.9 10.3936 0.0 3.9361 0.0 | %RE Failed |9/14/2015 2:53:25 PM
= ~ o @
04 o ¥ w2 n\. i ﬂ\. = \ N 2 { LS or \ o o S § N Cal 5td 5| STD5 20.0000| 3792183 19.8070 0.0] -0.9652 0.0 | %RE Failed | 9/14/2015 2:55:25 PM
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
Time (seconds)
Date/Time Cup # Peak # Sample Name Calc{mg/L) DIL Factor Flags Rep # Type
9/14/2015 3:15:25 PM 906 19| CCB -0.0688 1 1[CCB A~ q Pl QR E L ERY SR
9/14/2015 3:17:25 PM 118 20 Grit 9/11 7.1428 1 1[SPL
9/14/2015 3:19:25 PM 119 21| Grit 9/12 43236 1 1|SPL
9/14/2015 3:21:25 PM 120]  22[Grit9/13 26140 1 1[sPL 400000+
9/14/2015 3:23:25 PM 121 23 |Standby 9/11 11.4820 1 1[SPL .
9/14/2015 3:25:25 PM 122 24 |Standby 9/12 125183 1 1|SPL é 3000004
9/14/2015 3:27:25 PM 123 25|standby 9/13 9.8325 1 1|SPL 8
9/14/2015 3:29:25 PM 905 26|CCv 5.1631 1 1|Ccv1 z
. N 2200000 .
C
[Caleuiate Peais] €
Summary Result File: NH3TKN 09142015 Operator ID: dmt [ Calculate Peaks <
. Z 100000
[=]
0d
0 2 4 6 8 10 12 14 16 18 20 22
Concentration(mg/L)
Summary Result File: NH3TKN 09142015 Operator ID: | dmt I Caleulate Peaks
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Export Results

Save Results As
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Open Results
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EPA Method 351.2 on the FS3700 o |
Calibration Using Ammonium Sulfate

Calibration Using Ammonium Sulfate Check curve fit, %RSE with ML600 autodilutor
Check curve fit, %RSE

&2 FlowView L —
Flow Solution 3700 Analyzer View Results 4

Prll [+ QB R B &SR &% O -
. —
Ch 1: TKN &S FlowView . .
= Flow Solution 3700 Analyzer View Results Y — ’ x
I ——
e . T - | [ |
400000 Configuration | Methods | Calibration Results | Sample Table
\ o Channel 2 | Channel 3 | Channel 4  Channel 5 | Channel &
A A 350000 = . . ]
) & Pt Rl Curve Fit: R*: 099988727 = RF: 7.598206E-007 (mg/L)/cnts | Offset: -0.18302254 (mg/L) | %RSE: 6.5161 HLCAVG: 0.00000000 -
J \ —_ ~ o Channal 1
‘ & 200000 == T
§ L Linear Ht {cnts) = 1.316100E+006 cnts/mg/L™ conc(mg/L) + 240875.98651839 cnts LHCAVG: Q.00000000
= 250000 r T T T T 1 T T T T T
H = - k.2 1 - = Mame Type Std. Concimg/l) Awg Area  Calc Avg Conc(mg/L) % RSD %RE %RE Tol. Flags Calib. Date Time Print Result
& 200000 T = Cal Std 0.0 ppm_|STD1 00000| 209147.2 -0.0241 0.0 10/12/2017 1:14:16 PM
g = Cal Std 0.10 ppm |STD2 0.1000| 389542.9 0.1130 0.0 [12.9602 10.0| %RE Failed [10/12/2017 1:16:16 PM
£ 150000 Cal Std 0.50 ppm |STD3 05000 896939.6 0.4985 0.0 | -03019 10.0 10/12/2017 1:18:16 PM
= Cal Std 1.0 ppm _|STD4 1.0000] 1562939.5 1.0045 00| 04531 10.0 10/12/2017 1:20:16 PM
100000 B —— Export Rasults Cal Std 5.0 ppm_|STDS 5.0000] 6799748.6 4.9836 0.0 -0.3287 10.0 10/12/2017 1:22:16 PM ——
=l ¥ Cal Std 8 ppm__ |STD6 £.0000] 10880558.9 8.0843 00| 1.0531 10.0 10/12/2017 1:24:16 PM —
50000 - Cal Std 10 ppm_|STDT 10.0000| 13323317.7 9.9403 0.0 | -0.5969 10.0 10/12/2017 1:26:16 PM
@
4\ in = ~ .
= o~ ot = Expor Resulrs
FEERASE S $ 4.V =S w : R e+ QA A[R (k- W& R
- | LIC} -
0 500 1000 1500 2000 2500 3000 3500 < !
Time [seconds)
Date/Time Cup # Peak# Sample Name Calc{mgil) DiLFactor  Flags 15000000
10/12/2017 1:08:16 PM 107 1| syne 0.0000 1 ~ =
10/12/2017 1:10:16 PM 0 2|Baseli 0.0000 1 £
10/12/2017 1:12:16 PM 0 3| Baseli 0.0000 1 £ 10000000+
10/12/2017 1:14:16 PM 101 4|Cal Std 0.0 ppm 0.0000 1 E
10/12/2017 1:16:16 PM 102 5| Cal Std 0.10 ppm 0.1000 1 .:3'
10/12/2017 1:18:16 PM 103 6| Cal 5td 0.50 ppm 0.5000 1 % 5000000 -
]
10/12/2017 1:20:16 PM 104 7| cal Std 1.0 ppm 1.0000 1 E
10/12/2017 1:22:16 PM 105 8| Cal Std 5.0 ppm 5.0000 1 o
< > 0
= T T T T T T T T — T T T T T T T T T 4 — T T T T
Summary Result File: TKN Operator ID: | AM | ‘ |Ca|culate Peaks = (1] 2 4 8
% Concentration(mg/L)
laptop  State Machine: Idle Vial# 0 Reps: 0/0 State: Mone Active Sample Table ExampleTable :
Summary Result File: TKN Operator ID: AM
laptop State Machine : Idle Vial# 0 Reps: 0/0 State: Mone Active Sample Table ExampleTable




TKN Method Performance & Quality Control

.« You can adjust your calibration

Method Performance range to your expected

Range 0.010- 20 mg/L N ~ concentrations
Rate 40 samples/hour :
Precision < 2 % RSD at mid-range

.~ « Published method has MDL,
: accuracy and precision study for

MDL 0.0012 mg/L P . reference




Sample Considerations

« Eliminate suspended particulates and ionic
Interferences by selectively diffusing ammonia
through hydrophobic, microporous,
polypropylene membrane.

 Filter turbid samples and digests prior to
analysis.

 Heavy metals in the sample and digest
matrices may interfere by precipitating.

 Remove these interferences through complexation
with sodium citrate.

Occasional issues with residual chlorine.

O+Analytical S8 %
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Total Kjeldahl Nitrogen Summary

TKN is a water quality parameter to aid in the management of eutrophication that
leads to HABs

TKN cannot be measured in the field—it requires a lab-based colorimetric method

The FS3700 platform has pre-configured chemistry cartridges, autodilution, and
methods to support TKN

Paired with FS3700 nitrate and nitrate method, one can derive Total Nitrogen (TN)

— ==
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EPA Method 365.4 Total Phosphorus

»
@,
All D3 ate
DNOSPNO
Dle OrqQa

Sources of Phosphorus

ra
r( "._) ,I/.\"‘»,\
O r,ﬁf(}f . ll\w‘
e _ — >
! atmosphefic deposition ’
: "’é\ A 1_'\;.' /‘/’ /"l :
wind erosion ageos
I of exposed soil jff .« - /"
i annn = point source effluents
non . afnnn : (sewzﬁe and industrial)
BRe ENE BRe

urban stormwater runoff
- impervious surfaces - detergents
- lawn fertilizers (e.g. car washing)
- pet waste - dust/erosion

shoreline development

- septic systems (e.g. detergents)
- lawn fertilizer
- shoreline erosion

natural inputs

- s0il erosion
- plant matter _oo..saa@a: oo
- wildlife '

TN b

streambank erosion

&7

agriculture

- runoff from fields (e.g. fertilizer)
- livestock access to streams

- farm waste runoff

https://datastream.org/en/quide/phosphorus, June 2022

axylem brand
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https://datastream.org/en/guide/phosphorus

EPA Method 365.4 Total Phosphorus

What Is TP?
How TP Affects HABS
. . . . . . Oligotrophic Mesotrophic Eutrophic Hypereutrophic
« P s the limiting nutrient for algae in most freshwaters.

« Eutrophic and hypereutrophic conditions lead to HABs

* N:P ratio is an indicator of HAB risk in a system

https://datastream.org/en/quide/phosphorus, June 2022

i:— T — BiE| @
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https://datastream.org/en/guide/phosphorus

EPA Method 365.4 Total Phosphorus

What Is TP?
How TP Affects HABsS

Chemistry Of 365.4 : Kjeldahl Digestion

H,S0O, + Sample - CO,(g) + SO, (g) + H;PO,

— ——0OrlAnalytical ‘E-g Saai isas

a xylem brand a xylem brand

Total P by SFA (365.4)
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https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf

EPA Method 365.4 Total Phosphorus

What Is TP?
How TP Affects HABsS

Chemistry Of 365.4 : Orthophosphate Complex

PO,3 + 12M00,*2 > H,PO,(M0O,),, + 12H,0

*potassium antimony added to accelerate the color-forming reaction*

— O.I.Analytlca| ‘E-g EaEi inam
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Total P by SFA (365.4)

34


https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf

EPA Method 365.4 Total Phosphorus

What Is TP?
How TP Affects HABsS

Chemistry Of 365.4 : Ascorbic acid reaction

H,PO,(M0QO,),, + Ascorbic =

H,PO,4(Mo(V)O5), (Mo(VI)O5)g

Total P by SFA (365.4) =e e

35


https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf

EPA Method 365.4 Total Phosphorus

What Is TP?

How TP Affects HABS

Chemistry Of 365.4

FS3700 Configuration for Method 365.4

« Segmented Flow Analysis
« Drinking water, surface water, wastewater
* Flow Injection Analysis Methods from Ol Analytical
* Low P via 365.1, SM4500-P-I and ISO 15681-1
* P (All Forms) via 365.1, SM4500-P-1 and ISO
15681-1
« Total P via UV/Persulfate for SM4500-P-I and ISO
15681-1

axylem brand


https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf
https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/FS3700-Method-Abstract-Low-level-phosphorus-USEPA-365.1.pdf
https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/FS3700-Method-Abstract---Phosphorus---All-Forms-4077.pdf
FIA%20Method%20https:/www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/FS3700-Method-Abstract-Total-Phosphorus-In-line-UV-Persulfate-FIA-4483-.pdf

EPA Method 365.4 on the FS3700

WWTP Samples Calibration Using Ammonium Sulfate
Check peak markers, the software does the calcs 10.8% RSE with manual dilution*

% FlowView
Flow Solution 3700 Anamzel

View Results

b [+ & Q@& ik B d &8l &&d
Ch 1: NUTR-TPO4L
— el 3
L . -
N 25000
—
N = FlowView e
\ LTSt 1] o -
oo R A View Results B - 2 4
3 Config | Methods | Calibration Results | Sample Table
= 15000 ] o = hannel 1] Channel 2 | Channel 3 | Channel 4 | Channel 5 | Channel &
2 -
b 2 = 8w Curve Fit: R* 0.99986259 Y=HLX=ppb ¥=aX'+bX +¢ %RSE: 10.8242 HLCAVG: 0.08327715
£ Chasmel |
£ 10000 §
g 2nd Order & -A210619E-003 b: 2.232760E+002 © 4,760408€+002 LHCAVG: -0.05578510
T o & Name Type Std. Conclppb) Avg Height Calc. Avg Conclppb) % RSD %RE %RE Tol. Flags Calib. Date Time Prant Roesules
30007 - n g 1 Reagent H20 |STD1 0.0000 668.0 08s99| 00 8/1/2016 12:49:21 PM
o ] 1 s & . a’ T O PHOS4327-16|STD2 20000 493 21198 o0o| soees| w00 8/1/2016 125121 PM
ol RN O T N ag-e ﬁ\_ﬂ\_ﬁ\_ﬁk e - PHOS4328-16]STD3 50000 13973 41265 00[-17.4698]  10.0|%RE Failed[8/1/2016 1255321 PM
PHOS4321-16]STD4. 10.0000] 26370 96802]  00] -31981] 100 8/1/2016 12:55:21 PM
o0 1000 o0 000 2500 2000 3500 1000 1500 5000 PHOS4322-16]STDS 250000 60647 250420] 00 oaes1] 100 8/1/2016 12:57:21 PM
Time (seconds) PHOS4323-16|5TD6 50,0000 116744 50.2023 0.0] 04046 10.0 8/1/2016 12:59:21 PM
DatefTime Cup# Peak # | Sample Name Cak{ppb) DilFactor  Flags Rep#| Type PHOS4326-16]STD7 125.0000] 283129 1249693]  oo] -0.0246] 100 8/1/2016 1:01:21 PM
8/1/2016 2:33:22 PM 145]  59)BB3M 6.9193 1 1spL -
8/1/2016 2:35:22 PM 146]  60|PHOS4326-16 1335343 1 1]ccv3 n
P = X
8/1/2016 2:3722 PM 147] 61 Reagent H20 0.0231 1 1|ccn Wit xiaaainOniehr 380
8/1/2016 2:39:22 PM 900 62|Reagent H20 -2.1300) 1 1]R8
8/1/2016 2:41:22 PM 148]  63]BB3H 3.3869 1 1]spL 300004 o
8/1/2016 2:43:22 PM 149]  e4[cR3500H-Q 41081 1 1]spL R e
8/1/2016 2:45:22 PM 150]  65]ms 506731 1 1]spL & 25000 p—
5/1/2016 24722 PM 151]  66]MsD 513425 1 [ ET g e
- N 8 20000 s
; E e
Somnmary Result File: 21719-080116 Operator ID: [1205 I Calculate Peaks £ 15000 L
3 ]
£ 10000 s
b o
5000 ,,,..--""
_4—‘7-'—
o] =
0 10 20 30 40 50 60 70 80 90 100 10 120 130 140
Concentration(ppb)
Result File: 21719-080116 Operator ID: 1205 [ Calculate Peaks
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Sample Considerations

 Filter turbid samples
« Samples with background absorbance
« Residual reacted phosphate

« Wash the system and glassware with 0.1-1 N HCI

« Other compatible procedures for removing or
suppressing interferences

« Take care to keep all such items free of
contaminants.

- = ——— = ;;:; = ==
Total P by SFA (365.4) = —0O-Analytical EE %
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https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf

Total Phos Method Performance & Quality Control

Method Performance * You can adjust your calibration

range to your expected

Range 0.010 — 20 mg/L P concentrations

Rate 60 samples/hour :

Precision < 2 % RSD at mid-range . Published method has MDL.

MDL 0.0012 mg/L P accuracy and precision study for
5 reference

(D)



https://www.oico.com/File%20Library/Resource%20Library/Method%20Abstracts/4482-01-Total-Phosphorus-by-SFA-USEPA-365.4-Method-Abstract-Web.pdf

Total Phosphorus Summary

« TP is a water quality parameter to aid in the management of eutrophication that
leads to HABs

* The most accurate TP measurements are made in the lab

 The FS3700 platform has pre-configured chemistry cartridges, autodilution, and
methods to support TP

-O+Analytical S8 ‘ %
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Why EPA 524.3?

What are Geosmin & MIB?

o Eal'thy/mUSty taste and OdOI’ , . Gegls_ir:lin B 2-methylisoborneol (MIB)
« Humans can detect as low as 5 ppt!

« Made by microorganisms, especially in soils
» Volatile organic compounds (VOCSs)

 Non-toxic

e \ -

axylem brand
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Geosmin & MIB via EPA 524.3

What are Geosmin & MIB?
HABs and Geosmin/MIB
« Made by some blue-green algae (but not all and not all the time)
« May be an “early warning sign” of an HAB
« Co-occurred with toxins 290% of the time in one study*

« Can be removed via Advanced Oxidation Processes (AOP),

Carbon, etc. AOP Article in WWD

*Graham JL, et al. Environ Sci Technol. 2010;44(19):7361-7368. — e

doi: 10.1021/es1008938. = E—_— =
= O-lAnalytical S8
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https://www.wwdmag.com/ozone/ozone-deals-blow-cyanobacteria

Geosmin & MIB via EPA 524.3

What are Geosmin & MIB?
HABs and Geosmin/MIB
Geosmin/MIB Methods*
« <1 pptin finished water is the target

* GC/MS with selective ion monitoring (SIM)
« Sample concentration is necessary

*Bristow, R.L., et al. TrAC. 2019;110:233-248 https://doi.org/10.1016/j.trac.2018.10.032. _— M«*—hy —=

,,9111- O-+Analytical == Sai iass
— ‘-g @
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https://doi.org/10.1016/j.trac.2018.10.032

Geosmin & MIB via EPA 524.3

What are Geosmin & MIB?

HABs and Geosmin/MIB

Geosmin/MIB Methods*

« <1 pptin finished water is the target e WA FLAGED. T3 ‘g
* GC/MS with selective ion monitoring (SIM) s
« Sample concentration is necessary

» Solid phase microextraction (SPME)

FIBER

SAMPLE

*Bristow, R.L., et al. TrAC. 2019;110:233-248 https://doi.orq/10.1016/j.trac.2018.10.032.

*Schmidt and Podmore.. J. Mol. Biomark. Diagn. 2015;6(6). ==
http://dx/doi.org/10.4172/2155-9929.1000253. =

= .
———OlAnalytical E=F
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https://doi.org/10.1016/j.trac.2018.10.032
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Geosmin & MIB via EPA 524.3

What are Geosmin & MIB?

HABs and Geosmin/MIB

Geosmin/MIB Methods*

« <1 pptin finished water is the target
* GC/MS with selective ion monitoring (SIM)
« Sample concentration is necessary
» Solid phase microextraction (SPME)
* Purge & Trap (PT)
« Extraction, concentration, sample
intro all in one step

*Bristow, R.L., et al. TrAC. 2019;110:233-248 https://doi.orq/10.1016/j.trac.2018.10.032.

—— S — —
———O-Analytical EF Siii igas
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Geosmin & MIB via EPA 524.3

What are Geosmin & MIB?

HABs and Geosmin/MIB

Measuring Geosmin/MIB

Ol Analytical Method via EPA 524.3

* 4100 Autosampler

» 4760 Eclipse Purge & Trap
o #7 Trap

rrrrr
e

I
|".'||l|

« Agilent 7890A/5975C GC/MS

”
|
il

I

Geosmin/MIB Method
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https://www.oico.com/File%20Library/Resource%20Library/Application%20Notes/XA00238---Geosmin-and-MIB-Application-Note---Web.pdf

Geosmin & MIB via EPA 524.3

What are Geosmin & MIB?

HABs and Geosmin/MIB

Measuring Geosmin/MIB

Ol Analytical Method via EPA 524.3: Method Goals

« High sensitivity, hi reproducibility, using a validated
method that labs are already familiar with

* No sample salting

* Lower volume (10 mL vs. 25 mL in some methods)

« Lower temp purge (60 C vs. 80 C)

Geosmin/MIB Method
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https://www.oico.com/File%20Library/Resource%20Library/Application%20Notes/XA00238---Geosmin-and-MIB-Application-Note---Web.pdf

Geosmin & MIB via EPA 524.3: Calibration Acceptance &
Validation

T TR .

1,2-DCB-d4 (SS) 9.81 08.1 10.16
2-MIB 1.03 103 97.2 97.2
Geosmin 1.13 113 08.7 08.7

« 1,2-Dichlorobenzene-d4 is the surrogate standard, at 10 ppt
« Concentrations: 1, 2, 5, 10, 25, 50, 75 and 100 ppt

 Low level %Rec must be +/- 50%, all other levels must be +/- 30%

Geosmin/MIB Method — —— —* |
= — O-+Analytical EF %
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https://www.oico.com/File%20Library/Resource%20Library/Application%20Notes/XA00238---Geosmin-and-MIB-Application-Note---Web.pdf

Geosmin & MIB via EPA 524.3: Minimum Reporting Level (MRL)

Mean Std. Dev. PIR Upper PIR | Lower PIR
--- lelt<%> Limit (%)

1,2-DCB-d4 (SS) 9.69 0.137 0.54
2-MIB 1.13 0.060 0.24 137
Geosmin 1.05 0.061 0.24 129

 HR — Half Range Prediction of Interval Results
* Upper PIR limit must be <150% recovery (true value is 1 ppt)

* Lower PIR Limit must be 250% recovery (true value is 1 ppt)

91.5
89.8
80.9

(D)



https://www.oico.com/File%20Library/Resource%20Library/Application%20Notes/XA00238---Geosmin-and-MIB-Application-Note---Web.pdf

Geosmin & MIB via EPA 524.3: Initial Demonstration of Capability

~ « The 1,2-DCB-d4 surrogate
' standard was at 10 ppt

5 Target compounds at 25 ppt
-+ %RSD must be < 20% for

Compound Precision | Accuracy
P (%RSD) (%)

1,2-DCB-d4 (SS) 1.92 98.4 5 precision for all
2-MIB 3.73 109 « Accuracy (%) must be *20%
Geosmin 3.46 106 .+ (80-120% recovery)

Geosmin/MIB Method

A‘: = , I £=
‘+Analytical S
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https://www.oico.com/File%20Library/Resource%20Library/Application%20Notes/XA00238---Geosmin-and-MIB-Application-Note---Web.pdf

Geosmin & MIB via EPA 524.3: Considerations

« Method 524.3 is for finished drinking water
« Haven'’t tested this method with source water

« Clean sample pathway, clean MS source

« Recommend minimum of three vials for sample
testing

« Use same care you would use for all VOC
sample collection

Geosmin/MIB Method e : : *— = |
= —O-Analytical S5 %
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https://www.oico.com/File%20Library/Resource%20Library/Application%20Notes/XA00238---Geosmin-and-MIB-Application-Note---Web.pdf

Geosmin & MIB Summary

« Taste and odor in drinking water are among the most insidious problems caused
by HABs

* |deal method should have

<1 ppt detection limit
* No pre-treatment of samples
« Minimal reconfiguration of instruments

« This method for the 4760 Purge & Trap achieves < 1 ppt MRL, employing EPA
524.3 and a common setup found in many environmental labs

Geosmin/MIB Method = ‘ — T
——— -OtAnalytical SF %
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https://www.oico.com/File%20Library/Resource%20Library/Application%20Notes/XA00238---Geosmin-and-MIB-Application-Note---Web.pdf

Get Your Lab Ready For HABS!

Contact Us:
info@ysi.com

Chat With Us:;
YSl.com

Learn More:
YSl.com/HABs

-
-

———OAnalytical g:?
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https://www.ysi.com/applications/harmful-algal-blooms-habs
https://www.ysi.com/
https://www.ysi.com/
https://www.ysi.com/
mailto:info@ysi.com
mailto:info@ysi.com
mailto:info@ysi.com

