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14 8¥1F (2 | 882589 [8¥3F(17) | 8¥4F ) | AR [¥ 2] “18~201
A 1,113 879 2,890 0 ~ 1,078('19)
7% (v A ) 201 343 1,865 24| 112 ~ 818('19)
SE 0 0 0 128('19)
93z 243 954 908 0 ~ 144('19)
T3 (A 0 0 0 0
4 3 A 0 220 0 0 ~ 2,860('19)
FHZ () 72 383 1,355 875 0 ~ 29('19)
N3 0 0 0 0 0 ~ 977(°20)
) 0 80 4,473 3,369 0 ~ 456('18)
TEIEHF 0 0 0 0 0 ~ 989('18)
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u| AAA @ 0 0 0 0 0
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2 EEFEE 432 752 558 410 0
HE35 0 0 720 400 50 ~ 1,928('19)
) RAGE ) 71 536 819 400 0 ~ 83(‘19)
JE85@rm | 49 390 555 465 0 ~ 95(‘18)
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O @73) ATR, 3375, AR 37] HoA AF iy A3t &3
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735l Cyanobacteria

i cyanobacteria (SH4EES
=

MSHE cyanobacteria)= 4%
O| OfL|CH
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Table 1. Cyanotoxin Production Observed Across

Cyanobacterial Genera

Cyanobacterial Genera

Anabaenopsis
Aphanizomenon
Chrisosporum
Cylindrospermopsis
Cylindrospermum

Dolichospermum (ex
Anabaena)

Fischerella
Geitlerinema
Glocotrichia
Haplosiphon
Lynghya
Micracystis
Nodularia
Nostoc
Oscillatoria
Phormidium
Planktothrix
Radiocystis
Raphidiopsis
Scytonema
Umezakia

Microcystin
ATX CYN| MC |NOD STX References
X B
X x| x X
X
X X X o
X X X &
2 %l = x sk
. 22
x 4
5 2
X .
% X
X
X
X x | x
x x| x X
X X
X X
X
X x| x
X X
X | x




Cyanotoxins

. A7 3ZRE 2R USHET, NFEHE

o

=

mi=! =2 X
J_|_| EAO-I I

Toxin Short term health effects

Long term health effects

Gastrointestinal, fiver i

Microcystins leading to death, pneumona, dermatitis

Nodularins Similar to Microcystins
o Tingling, burning, numbness, drowsiness, incoherent speech,
Saxitoxins o N
respiratory paralysis leading to death
Anatoxing Tingling, buming, numbness, drowsiness, incoherent speech,

respiratory paralysis leading to death

Gastrointestinal, liver inflammation and hemorrhage, pneumonia,

Cylindrospermopsin e

Lipopolysaccharide  Gastrointestinal, dermatitis
Lyngbyatoxins

Dermatitis

BMAA Unknown

ion, and hemorthage and fiver failure  Tumor promoter, liver failure leading to

death

Simitar to microcystins
Unknown

Cardiac arrhythmia leading to death

Malaise, ancrexia, liver failure leading to
death

Unknown

Skin tumors

Potential link to neurodegenerative
diseases
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Health Impacts of Cyanoto

Xins

o SF

O o

A\ CLEAN WATER ACTION
@ CLEAN WATER FUND

Note: Not all cyanotoxins lead to all of these health impacts. These listed impacts are caused
by microcystins or cylindrospermopsin, the two cyanotoxins that EPA has issued Health Advisories for.

IN PETS

« Incoherent speech
- Drowsiness
« Loss of coordination

Respiratory System.
Source: Inhalation
Symptoms:
ry cough
+ Pneumonia
« Sore throat
« Shortness of breath
+ Loss of coordination

Digestive System—"
Source: Ingestion, drinkiny
contaminated water, or eating
contaminated fish

Symptoms

+ Abdominal pain

+ Nausea

« Vomiting.

 Diarthea

+ Stomach cramps

IN HUMANS
Brain ~Body
Source: Ingestion Source: Contact, e.g.
Symptoms Swimming
- Headache Symptoms:

+ Initation n eyes, nose,

« Blistering around the mouth
- kinash,includingSngin,
bumm and numbr

5 Musde aches (from
ingestion)
+ Weakness (from ingestion)

~Organ:
Source: Ingestion
Symptoms:
« Kidney damage
« Abnormal kidney function
« Liverinflammation

Nervous System
Source: Ingestion
Symptoms:

« Tingling

+ Burning

+ Numbness

Symptoms:
Vomiting
Fatigue
Shortness of breath
Difficulty breathing
Coughing
Conwulsions
Liverfailure
Respiratory paralyss leading to death
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U ) 2L

afood Swimming

INHALATION

Way of exposure Kind of exposure

Skin contact Toxic scum or mat material
Raw water containing toxic blooms or free
toxins
Treated water containing toxic blooms or
free toxins

Building a Sandeastle Boating

Drinking water Accidental ingestion of toxic scum SKIN CONTACT
Raw water containing toxic blooms or free
toxins
Treated water containing toxic blooms or
free toxins.
Tnhalation Toxins during water-sports, showering or
work practices
Food consumption Shellfish or finfish if containing toxins
Plant products if containing toxins imming or Wadi Showering & Bathing
Haemodialysis Using water containing free toxins
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Contaminated water
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Groundwater

Groundwater




- EME
« 20219 73 28R E 83 202K 22 A HSZ0M O1F £ F F A2 2 HE HA
o SR AT XYM B#E+E HES
« HZE S Cyanobacteria IO e 543 20 A SHS SA0 24 W AHSE
+ Cyanobacteria }tH| = S4& 7}X| 1 20 O cyanobacteriaZt 8 £ HHEZS Sdff 2N X
sHH0l RYE = AS
e
« O|= EPAOIM SQl B2 Method 546 12 2 total microcystins® £H&
«+ Microcystin-LR# 0t OfL|2} CHE FF 9| microcystin® S40| &£7| 20 total microcystinsS 5H%.
« BHZ0|M microcystin-LR2 0| 20|, linearization S22 HS}7t M2, 81X 2 SM0)= 2 Bol7t gl 8.
LC-MS/MSHHH ZA| 0| RES Da{sforst E=ot |4 12742] CHE HERO| microcystins § S{OF ELISA
ot Yzt A0S B¢ (0|5 &&H Xt§)

=22









MHZ DL Microcystin &8

Ai5%]8 Total microcystin (ug/L. ppb) 5%

- Aama MC 5= (ppb. ug/L) _ MC 55 _
7/28 7/30 8/4 8/6 8/11 8/13 e Ha BE]

3 73 188 Ag 139.31 157.89 238.01 0.27 170.17 ME 13 0.27 238.01

2 3t RUR B2 228.91 20.58 5.63 714.97 40.84 B 202.19 5.63 714.97

3 YN 2 111.39 65.60 29.41 5.00 246.46 154.11 102.00 5.00 246.46

4 (=M o 28.46 23.76 88.88 3.48 117.98 982.41 207.49 3.48 982.41

5 o|L7 eF - - MEA - 972.68 - 972.68

8 LIRS 428.92 201.15 30.39 4914.39 RNER 886.88 1292.35 30.39 4914.39

7 | 1% HA2fE AepEA 245 24E 24 45 245

8 13 9] = 1.08 = = - 1.08

9 o[g} ORRXE 0.21 0.60 1.00 - - 0.60 0.21 1.00

10 [3HExdd A5 115 1.26 1.07 555.68 4.90 1.23 94.22 1.07 555.68

11 [ ARdsiots Ake 774.54 362.49 1200.98 | 4226.41 272.53 6.77 1140.62 6.77 4226.41

12 [BE=33Aa g 682.01 8.20 1555.32 | 80.55 0.24 657.36 497.28 0.24 1555.32

# ELi MC SE (ppb) # L3 MC 5= (ppb)

13 8/12 0.62 24 o AR 8/17 275

1 8/12 5 | a4ee3 sh iR

15 8/12 26 7z 8/17 3.52

16 8/12 27 By 8/17 8.17

17 8/12 28 | (27 859 8/12 1509.17

18 8/17 29 | (27 2= 8/12 1562.10

19 8/12 30 | (27 =18 8/12 2362.43

20 8/12 3L | (27D A= 8/12 AMEA

21 8/11 2 | (=7 =24 8/12 MER

22 8/11

23 8/11




0| =+ microcystins 70| E 29I

- 0= EPA & 23}0|F
« Microcystin
» 0.3 ug/L (O[3t O+3)
- 1.6 ug/L (49l

« CHE cyanotoxinE H78g




0| =+ microcystins 70| E 29I

XN ES
- 0I= EPA (B ZAF): 8 ug/L
« 23102 EPA: 6 ug/L (=Q2Xl), 20 ug/L (2 ¥ 27X, no contact)

.

« QAEZ|O}F 10 ug/L, ZHLIEE 10 ug/L, ZRA 25 ug/L, S 10
ug/L, O| 2|0t 25 ug/L, A7HE 50 ug/L...
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M A Zrol =2t
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WHO microcystin 7}0| =2}l

= 20194
+ Microcystin-LR: 1 ug/L (&&=), 20 ug/L (EIX)
= 2020 A=
« Microcystins (microcystin-LRO| Al microcystins 2 & &)
o 2812 ug/L (BH2]), 1 ug/L (&2))
« 21X: 24 ug/L
- LDSO Hf/\ﬂat
» 5 mg/kg (oral, mouse), 18 mg/kg (inhalation, mouse)

o &3 OFE2E 4 LD50: 0.3-17.9 mg/kg (oral)
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-80°

a5
200
35° ‘.\ -\K )
- |} investigated 1,161
) and reservoirs
EXPLANATION srocystins: 35%

25 Microcystin Concentration (MC) | B bxins 8%
Non-detect (MRL < 0.10 pg/L) \ o | | .
@ 0.10 pg/L < MC < 10 pg/L (WHO Low) e, ——<7 | indrospermopsins: 4%
[ 10 pg/L < MC < 20 pg/L (WHO Moderate) | E :
A 20 pg/L = MC < 2000 pg/L (WHO High)
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Lake Erig
Predicted bloom severity
data to 2021-05-09

apzTyegesEgerc-oo
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wwwapp.epa.ohio.gov/gis/mapportal/HAB_Monitoring.htm!
www.ohioalgaeinfo.com - “Algal Toxin Results”
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Table 4 Cyanotoxins found in fresh produce

Toxin in irrigasion water

Toxin

Type of fresh Irrigation Concentration samples (/g
source ype (ug/t) Tissue | _of vegecables) Reference
e (ediags | Lake Moggebee | Microcysans § Roos | 0435 Peuthers eval. 2007
sariza 1) (Germany) MCs
Arvgula Groundwaer | MCs Varied Laves | 018 Mohamed & Al
(Saadi Arabia) T Shebi 2009
Cablage Groundwaier | MCs Vared Teaves | 0. Mohamed & Al
(Saudi Arabia) T Shebri 2009
Chick pea (Cir | Lake Muggelsee | MCs 5 Roos | 02 Peuhert cal. 2007
arietvam) (Germany)
French bean Take Mggelee | MG Roos | 030030 Peuthers ecal. 2007
(Phasclus vulgari) | (Germany)
Green pea (P | Lake Lalla NG5 500 Roos  [02% Peuhers eval. 2007,
sarvian) Takerkouse 1050 623 Sagrane exal. 2009
(Moroceo) 19035
1050 Sem [ 088
4200 7010
500 Temes | 031
1050 557
4200 568
eelee | MG 5 Roos [ 025048
(Germany)
Tenai (Lens Tale Lall WCs Roos Peurhercecal. 2007,
esulensa) Takerkouse al. 2000
Sem
Taw
W3
Take Muggelsee | MCs Roos | 014036
(Germany)
Teuuce Txaction from | MG Tawes [831202 Cold eeal. 1999,
Mioysis [EEN
e 168 %63
778 %34
Take Hakano | MGs Shoos | 070
(New Zealand) Roos | 078 Shehri 2009
059
[

=
=

Tuble 4 (Continsed)

Toxin in irrigation warer

Type offresh Irigation Concentration. samples
produce source Type Tissve | ofvegerables) Reference
Waser conuining | MGs o T
yanolncieria mencioned | leaves
Dial 8330
leaves
Bl [ 9520
leaves
Cromndaer | MG Varied Teaves
(Saudi Arabia) s
Apple ree (Vaks | Dianchi Lake | MGy 0 Shooss Cheneeal 2010
i) (China)
Naize Geamap) | Lake Lalla MG Roos Peuherrer ol 2007,
Takerkoust Sagrane eeal 2009
(Morocco) S
Teves
Take Moggebee | MGs Roos | 005005
(Germany)
Parely roundva NG Varied Loves | 02 Mobamed & Al
(Saudi Arabia) Roos [ 03 hehr 2009
Perenmial ryegrass | Lake Hakanoa | MGs 200 Roos [ 015023 Crush ecal. 2008
(Lot perenne | (New Zealand)
Grasdands
Saunson)
Radish Groundwaer | MCs Varied Teves | 023 Mohamed & Al
(Saudi Arabis) e T3 ehr 2009
Rape (Brasica Take Hakanos | MGs 7 Roos | 012018 Chen exal. 2007,
napus L) New Zealand) Crush eral. 2008
Dianchi Lake | MGs ) Seading | 261 £ 032107
hina)
5 Nonderecied
20
w0
300

Coninaed)

Comvimed)
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Table 4 (Continued)

=
=

Toxin in irfigation water

Toxin

concentration in

Type of fresh Irrigation Concentration samples (ug/g
produce source Type (ng/L) Tissue | of vegetables) Reference
Rice (Oryza sativa) | Aphemizomenon | Cylindro- | 15 Roais 14 Chen et al. 2004
avalisporum spermopsin Prieto et al. 2011
exwracts 1
Dianchi Lake 120 2.9+ £ 035/10°
(Ching) 600 511 £ 035/10F
3,000 540 + 0.85/10°
Soyubean (Gheine | Lake Miggebee | MCs B Roats Peuthere et al. 2007
max L. Merill) (Germany)
Lake Maggelsee | MCs 5 Roots 0.25-042 Peutherter al. 2007
(Germany)
Sactharaeum)
Wheat (Triticm Micracystis bloom | MCs 500 Roots 0.18 Saqranc et al. 2009
i) 1050 76
2660
Seems L7
Leaves 1571
Whear (Trascum Lake Miggelsee | MCs 5 Roots 0.0285.13 Peutherr et al. 2007
acstivim 1.) bloom
(Germany)
White dover Lake Hakanoa MCs 2,100 Roats 159 Crush ec al. 2008

(i ifalium repens
cv. Grasslands
Kopu)

(New Zealand)




IETIESS

MC-LR 0.31ug/g DW
3 “m"{uc-nn 0.57pg/g DW 7,

Dissolved in water

MC-LR 0.62y0/L
MC-RR 1.13ug/L

/) { { MC-LR 0.58pg/g DW
¢/ Insediment - \1C-RR 1.83ug/g DW

Intestine

—— Liver-
y

wet m

Microcystin concentration na/a
H
8

Muscle

Kidney - mc-RR 2.00pg/g DW

a:
iy
g
2

B
g2
g

°

MC-LR 0.12y19/g DW.
MC-RR 0.29ug/g DW
MC-LR 0.82)1g/g DW

MC-LR 0.65u9/g DW
MC-RR 1.62ug/g DW,
MC-LR 0.91pg/g DW i

o ® Fsn#
“ Yellow Perch 4 White Perch

160

= Walleye
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1. Microcystins?] =4
ARZER] Ao =, MCse= Mld =d ¥ ol Y/ (bacterial mutagens)o] ofd (WHO, 2020)

Mi i R1 R2 R3 R4 MW =73
icrocystins (LDsg)
Microcystin-LR Leu Arg CH; CH; 994 50
Microcystin-YR Tyr Arg CHj CHs 1,044 150-200
Microcystin-RR Arg Arg CH; CHs 1,037 500-800
Microcystin-LA Leu Ala CHj CHs 909 50
Microcystin-YM(O) Tyr Met(O) CH, CH;, 1,035 56-110
Microcystin-YA Tyr Ala CH; CHj; 959 60-70
Microcystin-LY Leu Tyr CH; CH; 1,001 90

@ YA ARK(LDso, ng/kg): mouse, S FA}
@ &%) Zurawell et al., 2005.

MC-LR& MC-RRO] |3} 6~128] F/do] ZF5t7] Wizoll 1 ng? MC-RRZ 0.08~0.17 ng MC-LRof 3]
& (New Zealand Ministry of Health, 2013).

GROUP A 9] of| A Example
= Ethanol in
1 AUA| LA =4 AAof gt S W alcoholic beverages
(Carcinogenic to humans) A Qe =  Salted fish,
Chinese-style
A TAH AE/Z9%E | APEEA O wWH AT |, oo
2A (Probably carcinogenic to F 5RO Atghof] tist 2 A= :
humans) A3t ol (consumption of)
AA HHd 7t =4 Ads=0 g dd A7
2B (Possibly carcinogenic to ZH351K] Esty, AFgo] st = Microcystin-LR
humans) =7 A AR A
Ads=ol izt 2 A7t

UA HSY n&EF =4
3 (Not classifiable as to its
carcinogenicity to humans)

S40A MC-LRQ vH7t7]= 4~189 A= (Cousins et al., 1996: Edwards et al., 2008),

180 180

150

i) i)
] B 120 +
x 3
£ £ 90
7 7
2 2
e =]
g 60 5 60 A
= =

30 1 | —@— Autoclaved control e 30 4| @

@ - Live sample @
0 T T T T @ 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Time (day)

Time (day)
EA) =P, 2015, G0N 2REAY BesHol T A



2. 3t ujA|E £3t microcystins?] =&
MC-LRZ M= FistA] xsh7] g0 fiE &l AFE A= %<& (Eriksson et al., 1990)
MCsE Adste AR Aads 5 A5 o9 of A5 9 3724 g figt 32 2urt
ARG MCs R|F A 27] ¥hS Atolol= AiAIZE SAEA] 43 (WHO, 2020)
MC-LR2 $87dolt] gd/do] gl7] WiZo ofoj=2&o] 2FEA] Fod Fdoly HE &3 4+
AojUtA] QL (Lambert et al., 1994).

jgh—

MCsi: Aol Glone. §Y w2 ER AR F47 ZYT Lm0l SR Jhsotol
o|2fgt J&2 EF(storms)ollf HE 38 Fo] ¥ 7Hs (WHO, 2020)

S 40|A Microcystis sp.9] Wx7} >120 000 cells/mL(MCs =7} 2o 2,140 pg/LolH, 0.7-45%
9] MCs7F &)Y off ofoj2& & MCs 5= 2 pg/mi ¥HY (Wood & Dietrich, 2011; WHO,
2020).

3. ojuj o] o3t S0 &
= MCs9 AE=Z=(bioaccumulation)2 YojUA|Tl, Ho|rAlSS Est AEZZ(biomagnification)dp Tf
g HAY AL 99 GRA A2 AAA MCsS &S sEE A0 2AY (WHO, 2020)
Uptake Depuration
120 T 30
I/ 'l rd : @® MC in incubation water
1001 E{ E { i : Covalently bound MC L 25 g
., L e T
i, § i i *. &, i B Free MC R
= 80 ? 20 2
B 60; 1 8 L15 £
£ = £
§ 1 2
g 40; e L10 8
o : Q
) : =
20+ I . L5
- 0 1 3 5 7 10 N 13 15 17 20
Day
¥ ZX) Pham et al., 2015
MCsol| Le=El Z=IHOIM AlZto] [E SA9| = WS
= U 5719 ZAaoA RAHE o /7205 ZHA) RA(WE, I A, 25%)l4 MCs 5= 4
A|7] A1d HRA]| 2 FAtE FEEAR 3= B Al
AL 10 10 0 7 36 63
=AM 0 7 14 2 1 24
2018/08 >—°
oAl 0 3 4 3 1 11
AA 10 20 18 12 38 98
ZFATA 9 13 2 14 15 53
544 13 5 o2
2018/10
/ o] Al A 8 1 9 1 3 22
A2A 18 27 18 20 24 107
X)) S8 tsrd, 2018, ojijF YA 2REA 2AYY 9 Heid ot wet A




24 23}
v AEE AW (Z500A = 205704 5 37RAI0A T HE)
v MCs &% WA 5
v =2 A7)0 vl 5&R AMEZ|O] =7t W5 (biodepuration #4})
v ofAlgo] uls) A oA L BE (B2EE0] LojuAl %)
100 1o
1
20 4 E-::
% EO “E B
z :
- =
& 5
£ 2
O =
Gk : L] 1.2 g
1.5 ' . 0.0
Kinney Intestine  Liver Muscle Intestine Liver Kinney  Musde
[
B Decrease 30% 3 >0
g 2.8 %
2
= = 14
, 1 . 1.0
o7 _I_.-FEJ;'I-%;'l ? Omnh::;rous Insectivore  Piscivorous

. Microcystinso]| tjjst &a]7|&
AU F] 5] &HTDI; WHO) :

Fawell et al. (1999)9] %

uY A 98

s Fawell et al, 1994
Ad g B2 A7 (mouse)
MCs AAE MC-LR
29 713t 135
molupd A% @%‘71_5% 3 A+
T
=] NOAEL: 40 pg/kg bw/day
AR 1,000
TDI
(ve/kg bw/day) 0.04

oA AAE MC-LRS 0, 40, 200, 1,000 pg
/kg bw/daye] H& 2 137 59t A Eof

40 pg/kg bw/days FaU Ao ofFd
g &Fo] UERFA] o¥gtot, 200 pg/kg bw/day?]
TEE FYsIAS 27 4R AR
b ZAO| A QFite
MC-LRol| tf$h NOAEL(Z|th 29 %5 )
ng/kg bw/day

=]

m9_ELEl-I

Calculation of provisional lifetime drinking-water GV for MC-LR:

NOAEL*bw*Pm

40 =60 = 0.8

le:hronic — UF * C

T000-2 M8/

L =0.96 ug/L ~ 1 pg/L




Calculation of provisional short-term drinking-water GV for MC-LR:

NOAEL+*bw=+P  40=60+*1

GVshort-term = UF=C = ~100+2 pueg/L =12 pg/L

WHO: ZxjA 5] 7|=(provisional guideline)
0]=: 10-day health advisory(717} H17]%F)

AFEWNES AR, 285 | A9 33555412 (public water systems)o] HAzHE oF
AstA SAE 4 Q= HEE AFSt= 7|&(informal technical guidance)o|t, ¢HF X} 9]
A B gA7)Ee ofun], AjRe Aurt A7t w4 Fhsstct (US BPA, 2015),

o= TSafe Dl”irlklrlg Water AC’((JJ% Aas)aol s US EPAE Y=g 2A7IE00 225

r4>+

(health advisory)& ‘*E%‘ Hsto] Qict, 7A7F Hu7|&E
=
(o]

EEEEL
g3 2EARA 44 ¥

WHOZL| HZEF =2 (microcystins-LR)0]| CigF H== 7H0| =2t
(1 pg microcystins-LR/L)

|

Rl EEF MZEZ microcystins-LR B &
(0.2 pg/cell)
!}
SOl S =3 5000 cells/mL > ZRFEH0 =ZREE =&

( EE2H-a =2 H¥: 25mg/m’ 0| &)

= =W Follg=Fa| /NS
=] 1pc [ Ee] |:> <:| microcystin & 20| WHOZ)

Lo AbalAM 2| ATZ0 B &
v

22X 7™ (¢eh
2 M= 10,000 cells/mL (Bt 7|F)

MC content per cell (i.e. “cell quota”) up to 550 fg/cell and toxin content of up to 14
ng/mm?® biovolume have been reported for individual Microcystis sp. strains — these
values seem to be exceptionally high, and a number of other studies suggest maximum
cell quotas or toxin contents around 200 fg/cell or 5 pg/mm?® biovolume, respectively
(WHO, 2020).
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SAEITI PDAEE BHRO ZEFRH MK T HE 222 MIIRSLIC ZRYLH
HEXES =X S8 52 A2 H4F H472 =X S8 520 SAGH LI H2YLIC

EFIEEN ZENE WH=XE2 0.11ppbRA =0, 2&HF =& F === 35.3ppb, H=F =& FH=7<=
435ppbASLICH ol 8 IH=XEB2 = Z=0IA=0, ol &E FH=& =2 60ppbA L, 2A HE=XE=2
=S E0IA=U, 2AM FE F === 8.25ppbASLILL =2=0Hel =X &2 3.5ppbAU =,
27+ F+=7= 8.1ppbASLILCH

EZREENS FHXNY H=XNEH F+H F-=7 22 =X 56 ste= bl=aolfoF &0 d2& LIt
2FEEN SH0| o3 HEHEdE & 2ot O QI H2LLIG(EFZE2HM =)
FTHEOAH MH==XE FH=FU2 2AHE dBdiEs EENEL €2 FA=z LHASUL. HsE
SESZHPAEE HE2 W FA-EFEUE Z20/HL 472 SN M=cteU?= FHIHE 2
220 ‘=240 25532 = Z2)| 20 =4S 02 S F=7 2NA 242 et 70 A
M==otth) 2EUSLIC mESZUsd 88U 22 FXNZ EASUC Gt H=XE 2
XS sEY FHE A2 YA =2 5d s di=ollof ELIOH 80 EHe =& i 2

XHOIJF Lh= 2401 & & & LICH.

HEXEL FHT FHe S22 UL I UE =50 0D M2ASLICH M==XEE
dF2 =SS0 E2 2 S0 ASLICHL FAMA Y SIEHH 2SS0l ZOIHRS W =22
Il OxR2 =20t H2 ROIYSLUICH deU F=E2 =2S580 = =, 280 AsLIt
=X)L EES =50 8le LI 20l sX S HlWl2X E0te 0= 0l =X S4H0|
0| Jt= RS ULCL D0 =g dstEe d2Its2 20t H2 20l

i

Mo

Pa

rr

1>
(=

2 oy
>
°

O

=

8

2018% 8&, =X 0t JHE A4} 2 [ & Microcystin-LR ==X
ME=XIEHA 0.1ppbIt & St M LitSLICH LI K= A EstAH D

S ANEUHAM 0. 1ppbIt LiZ=0, 0l H EXEF MES= F ANE 2F S 26 12,200cell0f Y S LICH.
1ppb A CHEH 122,000cell0I ASNIR? D H SHASHH O|HUH SHEH =5 =& 2 435ppbLI It
53,070,000cell0O] ELICt. Z24&tF =22 60ppbA 2 L| 7,320,000cell0fl oS &t LICH XS HEMZS M

AL
T o
o 8 ==Lt dell & X2 25 28 HIt 2ERSLICHL

T

I—

—EHEZUSEE2 Y XFIEEMNE USZ0 =2UGHEA Ol& MH=XE=S dBASULIIN?
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il
ML E Z!0le  Microcystin 55« Mo
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(Depth)(em)s (MC conc.)(ug/kg-dw)- (Remarks)-*
s &5 0-1¢ 7.9. i #
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= Microcyst
= It = s
TIE a9 Ay |EHEERAMIES T o0
(cells/mb)
glL)
=t = 2018.07.30 100,941
=2t & 2018.08.02 54,748 0.8
=7t = 2018.08.06 20,999 4
=t E 2018.08.09 "69.489 0.4
= =2 2018.08.13 '66.522 0.3
=2t = 2018.05.16 "54.906 "
=2t = 2018.08.20 "41.360 05
=2 & 2018.08.22 "58.076 0.4
==t £ M 2018.08.27 ".289 pak= g In |y
=zt M 2018.08.30 21,445 H=kery| 0l at
20171 88 4, FAMY, EFHY 42| microcystin S
Conc. (ug/L)- Total MC: »
Date: Times Siter
MC-RR: MC-YR*> MC-LR:  (ug/L)~
2017-08-05+ 10:20- QM_#[#Q 246 1.81 1.99 6.26 »
2017-08-05» 11:50- §0te XESAHKY ZHK|H 1.29 111 097 337 «
2017-08-05» 15:15- Z4¥E Z2HGH ZHX|H 1.20 098 102 321 o
2017-08-05¢ 16:15- Of DX Axk 1.89 1.50 1.55 494 ,
2017-08-05¢ 18:30- —EE-’.‘_—l#Q 1.30 1.20 0.92 342 -
2017-08-06+ 18:40- Df2| % 45 1.46 N.D..  0.95 240 o
2017-08-05¢ 15:00- Eitz ZAHE FOH 475 3.83 376 12.35 »
2017-08-060 12:20¢ gm—:‘f—tc.“- 5.64 N.D.- 4.48 10.12¢
2017-08-06+ 12:20- %F;,!‘ scum 62.88 N.D.- 55.70 118.58
MC-YR* : pg equivalent L'1.
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o =9 4017 Yoliid o §H 4 5+
o AOIGATY ol YEd Yol 89 T RAF - SHE, FEFAAER, BEUERE(EY
He|yg) AFEe EF RAF &
o AO7ALY ol% 4T aH *}94 3T G7HoIT, =0, AR IF +4)
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