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Real-time Network in NL - Real Time Water Quality Monitaring ngmm
o
Network consists of: Newfoundland
Labrador
» 4 stations - provincial government Teck
(3 stations established; 1 station
under construction :
; ‘ VALE IN
» 22 stations — industry partnership
(17 stations established; at least 5
additional stations under (Q nalcor
construction summer 2010 & 2011} TN
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National Oceanic and Atmospheric Administration (NOAA)

National Aeronautic & Space Administration (NASA)

N4
R National Science Foundation (NSF)

| Environmental Protection Agency (EPA)

BQEM Bureau of Ocean Energy Management (BOEM)

Marine Mammal Commission (MMC)

Office of Naval Research (ONR)

Oceanographer of the Navy, representing the Joint Chiefs of Staff
(JCS)

U.S. Army Corps of Engineers (USACE)

= U.S. Coast Guard (USCG)

= USGS U.S. Geological Survey (USGS)

National Park Service (NPS)
-

AOOS Alaska Ocean Observing System (AOOS)

Caribbean Regional Association (CaRA)

Gulf of Mexico Coastal Ocean Observing System (GCOOS)

Great Lakes Observing System (GLOS)

Central and Northern California Ocean Observing System
(CeNCOOS)
GLO0S
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Mid-Atlantic Regional Association Coastal Ocean Observing System
(MARACOOS)

Northwest Association of Networked Ocean Observing Systems
(NANOOS)

NERAC(OS

Northeastern Regional Association of Coastal and Ocean Observing
Systems (NERACOOS)

PacfOOs

Pacific Regional Integrated Ocean Observing System (PaclOOS)

®

Southern California Coastal Ocean Observing System (SCCOOS)

6 SECOORA

Southeast Coastal Ocean Observing Regional Association
(SECOORA)
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Alliance for Coastal Technologies (ACT)
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NSFWQI (National Sanitation Foundation Water Quality Index)& AM-31H, ©]& &3}
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1. NSFWQI (B1=)

ol tigk Qvalued}t 7FA1E ol&ste] FAAFE L.
NSFell 4 WQI 70 719l of 1429 9] HE7hsol 3570 @50l tigh 7k s 53

S
S193, A% /1A G2 o83 WQl WL LS.

[E 6] NSFWQI %A

s EFgt cHe Q-value D) =N A
0O 82 %sat 90 0.17 15.3
Fecal Coliform 12 colonies/100ml 72 0.16 11.52
pH 7.67 units 72 0.11 10.12
BOD 2 ma/L 80 0.11 8.8
Temperature 5 T 72 0.10 7.2
Total Phosphorus 0.5 ma/L 60 0.10 6
Nitrates 5 ma/L 67 0.10 6.7
Turbidity 5 NTU 85 0.08 6.8
Total Solids 150 ma/L 78 0.07 5.46

e 77.9




[D8! 16] ¥=EE Q-value

100 —

FReEaNy MHAZEPEAAY 7= W DB NTEH ) AAIIATNISRTWA)
My R 2y
[2 7] NSF WQI9I EiZ £EAE
=81+ S20 OE +~Z4H
91 - 100 Excellent  |hmgo] Cropy Z01, 21 XB BE5H=
== XS
51 =70 Medium sdd=SH OEd 24, 272 88 St
26 - 50 Bad A2 2dd K0S, Q8=2HMH &d
0 - 25 Verv Bad S SR HMet, ¥2 22N 2d, 2 A8
- ery oa _ - =
B=ols 230 Mef
R 1 Char 2 Chart 2
BOD Test Resuits Bissalved Ouygen Resulls Fecal Coliform Results
108 e 100
w0 A o a0
» = / o
8 i i § o ]
g O / T i w ~
an P}
D & 40 A o 1 “"-\..‘__
0 b | 10 ” 20 =
a0 \-._.,_‘_ - B i = 58 o i =
T hS R
. o 5 i i a % e 2 L] EL] - L 8 10 e e i e ‘\S‘@@‘ﬁp&ﬁ‘ﬂﬁfﬁﬁ
ma/L % Saturaticn Colenlas /100 ml
[Nots; If BOO = 30, Q=201 {Nota: if % saturstian is > 140.0, Q=3$0.0) (Mats! f Facal Caldaimn = 150064, G=d.0)
Chart 4 chart & Chart &
it ate Resuins #H Radsine Tamparatirs Resus
100 ‘:: 100
v oo ) o
ﬁ A - i A, b // \\
= EEErEER = EE
j LB §s . X ore \
& 0 \‘\ T & w0 / s S f— \ - -
:g ]\“""‘\ = v 1 1 & an I\\ |
ol e D e ] i: i == == i
a - | 1
0 10 20 30 40 S0 &0 7O 80 90 100 o-. EIY S S TR T S S 1o T T ‘_-H‘-‘M
bl e “—IO § o 3 w0 15 2 13 W
{3F Marates = 100.0, §=1.0} (Woxe: IF gH 18 < 3.8 o = 13,8, Ge=8) Bagrass Ealslus
Total w::;::l Salids “""‘::: Resuita 'E:‘:rr‘lll:v
b too 100
— . i "
= B g
:: '.‘1-,._“‘1 ] ] B0 i
o 50 .
s ~o i= H==s=SE
0 = a0 \\. 1l 4 11} e
F o ot 1 ' 0 i =
12 i@ R B T s S N Y | —‘i l: —t
Du 50 100 150 200 250 300 350 400 450 500 Bg i % 31 4 8 & T @ @ 48 0 10 20 3 40 S0 60 M 0O 90 W00
madi ey WU
(Mote: If TOG level = 50O, O=10) (Hotw| IF phoaphate = L0.0. Q=200 hoga: B Turbidiey > 300.0, §=5.0)




(%) 2nagagy MA|ZIEEIFEAAS 1% 9 DB ITOH 1) AN ERILRTWQ)
A R e

Lf. CCME WQIl (FH-IE})

1997 ANyt AR FA#AL 93] (Canadian  Council Ministers of the
Environment, CCME)ellA] ZZ7}e} HIZE717Ee] QA G- d&3tA st7]glete] 47
T Ndateh NSFWQISH 2] thefdt a&d tigh +271%9 234, 23435 ¢

po!

AR ARES #ﬁx} %Xg AN G50 ARE BEje] AHERTh

UNEP(United Nations Environment Programme)$] 2|7-3H73 2 U A28l (Global
Environment Monitoring System, GEMS)ol| Al AR 4E o]gate] 24 9 219 59
Age 9 AR g2 F8ETh

(http:/ /www.unep.org/ gemswater/ AssessmentsandIndicators/ WaterQualityIndexandInd
icators/tabid/101094/ Default.aspx)

N - ¥
Near real-time on

+ Current display of water
quality information for
selected sites on internal
Water Survey of Canada
(WSC) ‘Water Web' site

+ Goal to eventually have
data reporting on a
public website

- 45 sites installed
planned for 2007

B

The National Automated Water
Quality Monitoring Network

[D& 7] MLIEE SUCIN QAT AT

Calculation of Global Water Quality Indices .
ENVIRONMENTAL

Water Quality Index Calculation PERFORMANCE INDEX 2010

Important WQ variables compared to appropriate guidelines; results combined to produce a single number
categorizing WQ as excellent, good, fair, marginal and poor.

WQ Index= 100— \ (F,2 +F,2+F;2)
1732

Where:
F1=pi of failed

i (scope)
s Good F2 =pi of failed rests
Acceptabfe ***® (frequency)
F3 = amount by which failed
Ur tests exceed guidelines
1990 1994 1998 2002 (magnitude)

Excellent

Concentration

1990 1994 1998 2002
(B 0w fecz]

[T&! 18] UNEP/GEMS WQl
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N4

ey Auzans SAZEEERYEAIAS 75 2 DB ATRH 1) AA| R ER|2RTWQ)
T gl 2
[E 8] CCME/UNEP WQI °f| EiPr &= El
Grade
Indicator wal ME XA ) Grade
Point
95 - 100| Excellent | =&0| 2R /IECZRH NHEHez BE5E 4 A
80 - 94 Good 20| 28 2A=22H SIS0l US 3 B
65 - 79 Fair 20| FI)|ECz AEAU ==& 2 C
45 - 64 Poor 80| AE /E A0 =50 2EE 1 D
0 - 44 | Very Poor &0 &4 QEE AEHY 0 F
T SRS Ay
A TR FAAFE] ARl ol gHm glont, YA HUAFE WY,
A%5g Pt SHS AP o8 V1Fo2 ASSHe wet +24uE 2Hske o
& i Eo] AT Stk 53] NSFWQI 9] 79 7824l gt sub-index kS 4H4
g A A7)0l A aEete AgE Fhkshe B AME thkst o] AAE
a Uk
[ 9l WQl TF % Ay
Xl =4t
A 11 (=Z] A =T AE
DO(%) 0.17 0~25
FC. MPN/100mL 0.16 = very bad
pH 0.11 26~50
142experts drew curves for raw data :
. . = bad
NSF-WQI | BODs(ppm) | and assigned a value ranging from 0.11 5170
(Brown et|  NOs(ppm) O(worst) to 100(best) and final 01 |war-Ssw” oular
al.1970) TP(ppm) curves were obtained with the 0.1 71~§0
Temp(C). | Weighting curves for each parameter 0.1 - good
Turbidity(NTU/JTU) 0.08 91~100
Total solids(ppm) 0.07 = excellent
Temp(C). - Temp(T).
Oo-Wwal 5 10~59
DO(%) T<11TC:SIT=100 :
(Dunnette 5 o~ . wqi= |- [= very poor
1979;Cude 5 ST iZs: |190~100
2001) = excellent
pH =76.54+4.172XT-0.1623xT2-2.0557
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FuL A% SA|IZIEPYHEAIAS 7= L DB AT2HI) AA| R ER|2RTWQ)
T gl 2
NH;_NO3z(mg/L)
s Toema F-3xT3
TP(mg/L) 11C<T:SIT=10
TSS(mg/L) - BOD
BOD<8mg/L:
FC(#/100mL) SIBOD=100xexp(BODx*0.1993)
8mg/L<BOD:SIBOD=10
<
DO(%) ‘
= poor
<2
Con(uS/cm). = marginal
and
S-wal DO remediation
' Turbidity(NTU) WQI=1 _
(Said et Q=lo 3.8 xTurtl” x157"° 40.14(Con)* 82
al(2004). = acceptable
FC 3
(MPN/100mL) = very good
0
TR(ma/L) = mfnlmum
quality
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M N HY

[Z 10] WQl FRE =%

INES PN PNE N SN
Horton's ) Weighed sum multiplied by 2
) Segmented Linear ]

(step functions) dichotomous terms
Brownetal(NFSWQla) Implicit nonlinear Weighed sum
Landwehr(WQIWQIm) Implicit nonlinear Weighed product

Partietal. SegmentedL inear Weighed sum
McDuffie&Haney Linear Weighed sum
Dinius Non-linear Weighed sum
Deeetal. Implicit nonlinear Weighed sum
O'Connor's . ) .
Implicit nonlinear Weighed sum
(FAWL,PWS)
Deiniger&andwehr o ) Weighed sum,
Implicit nonlinear )
(PWS) Weighed product
Walski&Parker Non-linear Weighed product
Stoner Non-linear Weighed sum
) ) Root mean square of max.
Nemerow&Sumitomo Segmented Linear i ]
&arithmetic mean
Smith Multiple types Minimum operator
Viet&Bhagava Multiple types Weighed product
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EA[LET|LRTWQD
A

/

FEYEAA 7= 2L DB UTIHI)

JI_I-

Al

[E 12] &AL ERS 7Y &WEE

O
U o
1 —
i +
E3 1]
& A
<+
= )
) 2
O o
ok | © £
® _
= o VI B °© | 9
v w L 8 M £ | E
|3 5 g 8 | 3|3
v v )y % V| v
B U o) b a
o 2o 9 2 F|F
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3
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bl 50
avw o
Q 2
© o
S 5
T
ar
Wl o | T | WM o8| z|a
R =T T A e A B
g

A5 AR AT

se)

B
XV

&+

3

- 2008 :

pH, DO, EC, =2, TOC 57 &5 ©]§

z]t
N

P
X

- 2011
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3
pul
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S
0 2
o=
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Ni4%
b4

EA[ILER|LRTWAI)
Al O

=

T

el AA]

A2)el 27
1=35+3.0—-1

ohe

8.0+7.5-1=0.07, D

=

=

=

=

=
=

3.57 o]t}
factore] o2 AL 9oA

2)+84)°]

/

O _1=
171 Fi, By, Fs

9

IS

R84

91 Yt £AGE AFZ o]

21 AR 12709 A5

, ZA 770

14, D

(9

B, TOCY SAA(AY 7|+

) 24952 ol 9

&

;FL

T

o

q

%

=

=

f

=

=

3}

fTOC_1+fDO_1+DO

o]7] wjE-ol] 3+84x100

AL
= (

p 84

3} factor

=
%

1
7}

15

Z
RS

(

H
R

F7HA] WhHo 2 DO o

RS

3k 7He) 2427} 35 mg/Le] A5 T

=

=

o} (nse

nse+(0.01xnse+0.01) = 0.44°|t}.

A

‘_OA

3H0.16+0.07+0.14) &

FEYEAA 7= 2L DB UTIHI)
0.

RTWQI= 100 — |

k

A2

23
AL F

4 RTWQI

o
S

8.0+7.0-1=0.147} € t}. o] <

0.16°|t;. =}

3P)H(TOCY RS, UH A 5719 252 9idte] sikal 7HY]. webA, F
to] Fs

gta 748)7 % W 7.0 mg/L, 7.5 mg/Le S X

ol A DO TOC7F 23 715X

2 2+7x100=28.57 ©]t}.

3 mg/Le}al 7F4)7t $HH 3.5 mg/L
TOCS Hd 7]F%k°] 3 mg/Lltl,

5]

;OL

)
<A

|

75

=
=

°o]-&

Al O
b =1

[2
100—y/
- 107 -

RITWQI



N4

&AL ET2RTWAI)

/

FEYEAA 7= 2L DB UTIHI)

k

A2

K

_.
M

A=A} UNEP

=

=

B2 Aol

Hlastd oo 22 4

=

=

o) AA A

= AAE o] ok 2y o]y

o
A

PN
T

gyl

A A

o Al B ufe} o] dukA o 2 RTWQIC 4
UNEP, o|gtzol|A AR E 7IEgET 2~38] % EA Ao oA 3

=5 #Has)

=

=

DRIy

S|
=

1

BA

, N#4
o

al

Hr

RTWQI

1.3XD0zgy~

o

IRAQ

UNEP
9.5 (T<207C)

6 (T>20C)

CCME
5

122 o] itk o]e] Ha) RTWQISH UNEPS]

9

[E 13] RTWQI &' A8 £EQP019 CHPr BITE H|D
DO(mg/L)

6.5~9.0
Temp.ioz 2zz + 10T
200
3.0
3.0

Temp.io= 2zz — 10T

6.5~9.0
0.05(PO4 )

6.5~8.5
500
0.05
- 108 —

6.5~9.0
0.05

pH
TN(mg/L)
TP(mg/L)
& (NTU)

EC(uS/cm)
ElCC

TOC(mg/L)
BOD(mg/L)




1) pH
pH®] 7% RTWQIS} UNEP 2 7]et 39 4 7|&3 HluA] AAAES 7L da o

B2 $AAES YL AR pHE Aste] A% Hile] JTL FE 39t B4

S
o
S EEY] &=} bioavailabilityE At Y¥HA S Z pH 6.0014] 9.

M= Earisol 4FE & dew, p

!
o'
N1
e
QL
1o
it
S
X
=
>
olrt
lo
N <2
i)
4
;:C—}l
v

2~

T=

FEETE 7T MeF(FE F2)9 pH 7IF 65 ~ 850tk dA| FAAEZETAA
#HEHE Y AA pH W= 65904 9.02 Yehdar gl7] sl pHAFHSAE

6.5~9.02.2 3Fgch

 UNEP 2A 7|+

CCME= 65~9.00.2 7|Egs AAsta ok o|A2 US EPA(USEPA, 2006),
Australian water quality guidelines (ANZECC, 1992), European Union(EEA, 2006)34 S1b
3}, o]2lo] WHO (2004)9 4= 4852 65~959] 7158 7M1 9lon, Bepdo 155

FAL 60~9002 AAE o] i, UNEPY 7% 6.0~858 AA= o] Qi)
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Ma%s
@%””‘”4 SA|IZIEPYHEAIAS 7= L DB AT2HI) / ALK LRTWQI)

e R H

- RTWQI 247|%
&E4+4 (Dissolved Oxygen, ©]3} ‘DO)= FAH TEY A& 44 8409, 3t
oy} 344 Foll A tE ESH ¥tk DO FFolA /7Y T3S
o o WAL, 353 B 5oz A2-dwc) 3 reaeration®] & zal
shdolgt & = Atk reaeratione 342 DO 22 ¥3l5 Lol 7HHA Q% o =4 A4
D =t =

09 sev T3 LA BAS 7HAAL T F, W2 =04

2
mﬂ#
rol,
ol
ol
2
rlo

=

DO % A4 AHre #2874 7z e lags 31319 DO $&+ 7.5 mg/L ol’do
Z gt ik E3 1b 54, 285, 389 8139 DO s=+ 50mg/L °|3eE 143t
31 Qltk flellA AFe uke} 2ol 3139 DO sEE 2o A d3FS ©r] Wi DO
AP FART A% 6}% AL vl A @iy #eEh 3139 DO w=vt 38
F5=2 30%°lstd wl, DO7
& frAsoF gtk DO &
stk

Pﬂ =
1o
(oA
o,
rlo
=
olrt
il
+
FN
1o
N
offl
|\
o,
o
1o
55
ot
o
tlo
N
MN
o

« UNEP 2 A7

CCMES] A" oA HAFESA = 2 we} warm waterl Al 6 mg/L cold water
oA 95 mg/L o]/Folofof gt} ol FE oFE EHEsly] 93 V=S Z US EPA "slight
production impairment"o| A =43 7]FEoltt. a9 FLAE A A7 2t 15
T FA71FE 6 mg/L oldelojof gt} UNEPY] 7% 205 oo™ 6 mg/L ©]%, 20%=
olato]™ 9.5 mg/L ©]/Fo]ojof 3ich

3) 47] AT
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Ma%s
@%””‘”4 SA|IZIEPYHEAIAS 7= L DB AT2HI) / ALK LRTWQI)

e R H

- RTWQI 4472

A7 EE = chloride, nitrate, sulfate, phosphate?} -2 3°]2%} sodium, magnesium,
calcium, iron, aluminum¥} Z& Fo]L- 2] { O]Oﬂ Jeks wr=t} 394 A YA WFS5
= TS ol2A e S0l B7] W, A4ds] AeHA &2 BRI sHeE 79
2 mjol= Y ECe $7HE & Ak %Zﬂ'?} ECY S7h= 7714 L9E9] i< Ue
it

F

< 200 pS/emZ SkHTE AR AHTFE vE EPAS] XAt ©Ew,
FAE AR FES T4 &= EC Hel= 05 ~ 300 uS/cme}al $ht}. $52] Tasmania
= gk e el WS 30 ~ 350 pS/cmo]g} ek SAE 20~30
S AR AAAYG S, 30 ~ 50 pS/ecm 2 AEkar ok AE
=] BECE Hriste ¥ ZAx, 4R A FoA EC7F 200 pS/cmE 9A] %3 Stk

- UNEP ¥ H7|&

dukrog e FEEEADS) st 9 120 mg/LEA °]& 220 1S/cm
(Weber-Scannell and Duffy, 2007)°] sigdtt. grdtgo e H71H %= 10~1,000 1
S/cm o™, 29 A E 1,000 pS/cmE Z33HHChapman, 1996).

TDS7} 275 mg/L (500 pS/cm) o]/dold =79 Aikea} A4 o] 74431l (LeBlond and
Duffy, 2001; Sorensen et al, 1977), o159 At&&-5o] 7FAgth(Peterka, 1972).

3}, TDS7} 270 ~ 1170 mg/L (500 ~ 1500 pS/cm) WHAANME A2 E9] AAF7t F
AsHA 7FAst7] A& (Derry et al. 2003).

Bepd o] TDSE 215 F A 500 mg/L (780 uS/cm)S %348} gkolo} 3lH, 3F&
120 ~ 300 pS/cmZ= Z3}3}A] ool )

UNEP= ©]33 A85 EUE o] ECY M9E 500 uS/cm=z A4

O

ez sslolie A% g6 et QA S AXEA, T Z/HFARE

[e]
o
g Ao AAE FEoz ] Jlal Sl AFeA7IEN =AU RTWQIS] 7]
o

- RTWQI 247|%
S % 53] EASE 7] 8B F& 7]k (Total Organic Carbon, |3}
#

g
TOC)E Fal4 tehd 4 ok SERAe Y BhS Fo EPE 1R S04
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NI4Ty
SAZITEFEAAE = U DB 10T 1) / AA|MRTIR|LRTWQ)

- UNEP A737|&
T2 2000004 2007 ol th3 o] BANS FHE HAEE ed F2

s
NZ3E Z33AA gojok Hk

» RTWQI AA7F
%424 (Total Nitrogen, ©]3} "TN')= 3Fdolut
el A NG Fo] S7kshd FdgsE Fad
b ARE o] A
Hetn, g o] 87HAI7F oA AL g Aeulds ST A9 T2t
olof ¥ Aol A= TN A4 WS TN < 3.0 mg/LE 39tk a4 $elveldlMe
ahdl o] A3 7]FE TN 710l AAH ol A &7 wEdl, A= 7|&s Fxsid
ot =] A o o ol et 2 V1Ee] b2 vs oz R3]
45 TN g o83t T=e 4 mg/LE 1A skar 3ot 3 T A
TR 71EANA INS &5 52 ARShe 1 535 H 3 5859 127174 5% &
U3t 1.0 mg/LE TFHTTHAAE, 19%). ol £ FAAME Sevet A55487171E
& FHE AHa] i vlsEts 25 9 IN 7|E2 283t 3.0 mg/LE st3ith
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Y
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B Ao A <ol tigt 24 M= TP < 01 mg/L2Z 313t &, shdelA e AEs
A71E(F90l 713 £4) 532 01 mg/LE 71Fo.2 3tk A=) TP 715S
A w29 A9-=(US. EPA Water Quality standard, 2009) 0.04 mg/Lo|3}, Z&g2~9] 7-5-
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TP A% SAZITEFEAAE = U DB 10T 1) / LA|MATIR|IRRTWA)

e R H

[E 4] RTWQI 2HEEN (MM o)

O oH | 8= | DO | TOC ™ TP
= Ml | M®l | mMe | M | M | A | HS
RTWQI 1 1 1 098 | 097 | 097 | 094 | 097
*2

1 1 1 098 | 097 | 097 | 094 | 097
RIS
pHHS | 1 1 1 098 | 097 | 097 | 094 | 097
dee

098 | 098 | 0.8 1 097 | 092 | 088 | 097
RIS
DO

097 | 097 | 097 | 097 1 092 | 08 | 095
RIS
TOC

097 | 097 | 097 | 092 | 092 1 0.92 | 091
RIS
N

094 | 094 | 094 | 08 | 08 | 092 1 0.87
RIS
TP

097 | 097 | 097 | 097 | 095 | 091 | 087 1
RIS

2 15] RTWQI 23 EEN (X2 128)

. ATWA =2 pH HEE 0O TOC TN TP
= B | OHY | MY MY | M | MY | M
RTWQI 1 1 1 0.99 0.88 1 0.69 1
se
1 1 1 0.99 0.88 1 0.69 1
Al
pHAI 2 1 1 1 0.99 0.87 1 0.71 1
e[S
0.99 0.99 0.99 1 0.84 0.99 0.68 0.99
Al
DO
0.88 0.88 0.87 0.84 1 0.88 0.3 0.88
Al
106 1 1 1 0.99 0.88 1 0.69 1
Al ' ' '
N
0.69 0.69 0.71 0.68 0.3 0.69 1 0.69
Al
™ 1 1 1 0.99 0.88 1 0.69 1
Al ' ' '
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Clesceri, et al., 1994). E3h E%%@(Formazin)ﬁ] IEE =
S BN, FFoE FHEE WS Ao ARE YRR, ojs #34ES 789 2
$o 9&S FrHDavies-Colley and Smith 2001).

YukA 0 2 FH {5 (Total Suspended Solids)¥} F#AFS 7HAEZE SSE SH43h= A
b HES Aokd & gloy At A7), 74 B =9 Akl st FFS Wt
(Gippen, 19%). webA Bms} S 3He] AJade fivka He Ao] gnkzelr).

s v gk o s SAo] Jhesty, It =23 2 EPAR 57494

(standard method for developing criteria for turbidity)7} wl&E =] A &t

a8y Oregonoll A= % 71ES 19770 HFo2 FHath EPAY 45 197610
Solids(suspended, Settleable)?} Bt=ol tht 7|Es ©F Ea7|9 T He I

ek og FHITHUSEPA, 1976).

19901 ODEQ(Oregon Department of Environment Quality)ollAl 7153} AHAE 7143t
A=Hl, 710l JTUs(Jackson Turbidity Units)oll 4] NTUs(Nephelometric Turbidity Units)=
W7stH A 1 NTU olste] gzl gk 40| 7hsstA H A
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Feok g S7kgk so= A ok
: USEPA 2006, Framework for developing suspended and bedded sediment (SABS) water
quality criteria. EPA-822-R-06-001. Office of Water and Office of Research and
Development, Washington, DC.
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- AL 2 Bl s FARA E(periphyton)? A= AE, F
AE|A o] Holxt&Ee] V|[EEAS AFsiH FHFsEH E
840 FEFE F H, FA ZAEE B EF st AP AT
- FAY 2R SUte dAALE S a7 FaddelH, HFTHOoE
B9 4F DA e BEANAE S FHSorensen 1977).
- USEPAE 19769 Etxo| tidh

oy

o
= +< 2¥7A(Oregon)d 71&S 7%=
st dAAAE e 53] ®A4F(Compensation Point : the depth in
the water column at which photosynthetic rates are equal to
respiration rates) iziste] H st
- AE 8 gEe] BEAHe 9o £AY AWY 4FE wAH J1E
10% ol W3l erolokstnl, B olstel A BT f71A HEAF
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W i SA|IZIEPYHEAIAS 7= L DB AT2HI) AA| R ER|2RTWQ)

A =Y

Ax=7t 2z tHLloyd Effect of turbidity in fresh waters of
Alaska).

- olgg gx9 St FRAAEY ALY 2 AEFY] A d<le] HH,
HE7F oF 1.1 NTUE S7t8 A5 FA8Ee] A4S oF 50%7 Ha
ste Zo &2 et

5
STREAM DEPTH £

£~ s0.1m = 4

%20 a03m T o | = Van

;g A05m t Nieuwenhuys

2 80 N> 05m 2 i e(1983)

WS go g 4 = = Pparkhilland

US é. Gulliver

%E 40 S @ - (2002)

e 0 50 100

zE 20

0; 5 : : Turbidity (NTU)

£ 5 25 60 75 100 125 150 175 200

TURBIDITY (NTU) [O& 25] 8 ST "2 4% 2. Van
[OB 24] Bf=o LRMYLEO| 2 Nieuwenhuys (&2tA3}), Parkhill and
(Lloyd, et al., 1987) Gulliver(B|HAEl)
- 4R
- DEQE P= 37bt ol fiell miXE 3L theat 2ol 3ok
» AAZQl FE5H o]Fe Wl
> BF, 4eH 3P
»uole] §-847 Fe) P2
» oA, AAEET B Al e IF
soyc T
5-» ‘ HHZ 24 w
-0 HEE AL =2

[T& 26] &= FTMOl =2 o1F2l B9t
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@%wmvl SAZEEERYEAIAS 75 2 DB ATRH 1) AR ER|ISRTWA)
M R By
[B 17] S M B2 £ & DIXlE ¥%
sT
_ XI£0|12¢ =k £
(2XrH9)
Ee=sE8e < 5 NTU
1.6 NTU i} Doies-Colley et al.,
RSB, SN0l MAZ0| 25% 24
(1.2 ~2) 1992
2.6 NTU _ Davies-Colley et al.,
RS ES, SN0l MA0| 50% 24
(1.9 ~ 3.3) 1992
5 NTU -
- UXIMAIE0] 3~13% 24 Lloyd et al., 1987
(3.8 ~ 6.3)
Ee=sE"e 6 ~ 10 NTU
8 NTU ~ QEonx =2 214 Mylvey and Hamel,
(6 ~10) 1998
9 NTU
AT 20% &4 ODEQ data
(6.8 ~ 11.3)
10 NTU Sweka and
5 250 8% 20% 24
(75 ~ 12.5) Hartmann, 2001b
10~60 NTU 452! 209 HOIAH 24 (HOIZX HES Bore. 1982
(7.5 ~ 75) = A4 Y BIS AR S9N e
EC=sSY? 11 ~ 20 NTU
11 NTU 20 M= £ 20l 22 (Racewa
14 = ( Y Sigler et al., 1984
(8.3 ~ 16.3) channel)
13 NTU HEszoz SxE Abrahams and
(9.8 ~ 16.3) Kattenfield, 1997
15 NTU
ASEH2 HOIZXRIHE 20% 24 Barrett et al., 1992
(11.3 ~ 18.8) = e e
18 NTU
1~102 QIS HolgAE 2A G , 1994
(13.5 ~ 22.5) = = ey
E§esEYe 21 ~ 30 NTU
22 NTU - .
g 2A09 XME L 20l 24 (Oval channel) | Sigler, et al. 1984
(11.3 ~ 18.8)
23 NTU | ~GAl2t MMREZFNUMZO B9 L & X Shaw and
(17.3 ~ 28.8) - 2A Richardson, 2001
25~35 NTU i SOl DEOIA 2A Parkhill and Gulliver,
or¢t = = [
(18.8 ~ 43.8) = 2002
27 NTU | BAIZH 2153 ol0jo] TAIS 2AA Gregory and Levings,
(203 ~338) | o e 1998
30 NTU
- 2SS0 HOIZXIHEl 55% 24 Barrett, et al. 1992
(22.5 ~ 37.5)
EC=sTYHP 31 ~ 50 NTU
38 NTU SXMENH Ms L 20l 22 (Racewa
192! = ( Y| sigler, et al. 1984
(28.5 ~ 47.5) channel)
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MAZTERPEAAE 7= X DB NT2H(1) /

N4y
LR RTWQI)

e R H

AR

Servizi and Martens,

96Al12+ 2030 Xl 25% SOt
(31.5 ~ 47.5) 1992
45 NTU SXMEH MBS L 20l 24 (Oval )
19 Sigler et al. 1984
(33.8 ~ 56.3) channel)
50 NTU 5ol D220l MEE 50%kath Sweka and Hartman,
= — _5 oo °o|’ a
(37.5 ~ 62.5) = == 2001b
SESEHS > 50 NTU
70 NTU 302 Soiol(SET]) BA O/ Bisson and Bilby,
(52.5 ~ 87.5) 1982
80 NTU 9612 2010 BYX| 50% =0t Hervizi and
(60 ~ 100) Martens, 1992
150 NTU ,
- - Harvey and White,
(112.5 ~ 152 A0 &S00l 28t HOIAHIE0! 24
2008
187.5)
T 18] TA X FMAK|YAM ZE 2B O|X = B%
s5
_ X=0|2¢ A&t EX
(2X149)
EEsEE? < 5 NTU
1.5 NTU e S50, RFANSH, HAZESH Miner and Stein,
(1.1 ~ 1.9) - o[ XIH2 24 1996
3.18 NTU e S50, 2SN, Mazur and
(2.39 ~ 3.98) - HAZESHHOIZXIHE 24 Beauchamp, 2003
3.6 NTU _
- SAY sS4d=E3=E ZE 50% Z4 Lloyd et al. 1987
(2.7 ~ 4.5)
5 NTU BAA 210/(compensation depth) 80%
— Lloyd et al. 1987
(3.8 ~ 6.3) ZHAa
5 NTU 35 ~ A (smallmouth bass)2l 20| Halg
Carter et al. 2010
(3.8 ~ 6.3) 42 BAl2H ZHAa
SESEHET 6 ~ 10 NTU
10 NTU 19~49 22 (largemouth bass)2l 20I0M CHE Shoup and Wahl,
(7.5 ~12.5) A2+ IS Hgl 2009
SESEHS 11 ~ 20 NTU
17~19 JTU 229 340(IIA St
~ | JAI0I T Al(crayfish) 0l CH Croul. 1989
(12.8 ~ 23.8) HO| 2K He| 24
EBEsEHHe 21 ~ 30 NTU
21 NTU N A &2 82 sterA Hartman and
(15.8 ~ 26.3) - ASBNSHE 9S24 Abrahams, 2000
25 NTU Abrahams and
2A12t HOIHAIE 60~80% 24 (GIAZEZLEN)
(18.8 ~ 31.3) Kattenfield, 1997
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30 NTU - _ =2 Lloyd et al., 1987
NistE
33 NTU o L )
(04.8 ~ 41.3) - dosUHe 2222 a s& Za Koenings et al., 1990
40 NTU 42~77 Shoup and Wahl,
AR AL E 2
(32 ~48) AlZt 2009
EEsEEHP > 50 NTU
60 NTU 3= E22(bluegil)e =HO| AHIEF 2tA Gardner, 1981
(45 ~ 75) '
7O NTU TAIZE e Ho|Rag A4 Reid et al., 1999
(52.5 ~ 87.5) '
144 FTU o5 5 SeHT(Hol)0] MEB( HE oIS Spier and Heidinger,
174 FTU o5 5 BHA 2 JHI(REINS SFBEU & | Spier and Heidinger,
(130.5~217.5) N oS 2002
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Nas
TP A% SAZITEFEAAE = U DB 10T 1) / LA|MATIR|IRRTWA)

e R H

[E 21 &= o

S wal 2 pH HEE DO TOC N TP =&
= === HQ Hel [k [k Hel [l [k [l
;NQ_I 1 1 1 0.99 0.99 0.98 0.96 0.98 0.97
_EES=It
= 1 1 1 0.99 0.99 0.98 0.96 0.98 0.98
el . . . . . .
pHAI 2| 1 1 1 0.99 0.99 0.98 0.96 0.98 0.98
.l
F_I“EﬂE 0.99 0.99 0.99 1 0.99 0.96 0.94 0.98 0.97
I?I% 0.99 0.99 0.99 0.99 1 0.96 0.92 0.97 0.96
;?ﬂo 0.98 0.98 0.98 0.96 0.96 1 0.96 0.95 0.94
I-irll; 0.96 0.96 0.96 0.94 0.92 0.96 1 0.93 0.9
I;Pﬂ 0.98 0.98 0.98 0.98 0.97 0.95 0.93 1 0.96
&c
el 0.97 0.98 0.98 0.97 0.96 0.94 0.9 0.96 1

(B 22] &x 12&

S wal 2 pH HEE DO TOC N TP =&
= === HQ Hel [k [k Hel [l [k [l
;NQ_I 1 1 1 0.99 0.94 1 0.87 1 0.77
_EES=It
*2
el 1 1 1 0.99 0.94 1 0.86 1 0.77
pHAI 2| 1 1 1 1 0.94 1 0.87 1 0.77
.l
F_I“EﬂE 0.99 0.99 1 1 0.93 0.99 0.87 0.99 0.74
I?I% 0.94 0.94 0.94 0.93 1 0.94 0.78 0.94 0.62
TOC
el 1 1 1 0.99 0.94 1 0.86 1 0.77
I-irll; 0.87 0.86 0.87 0.87 0.78 0.86 1 0.86 0.44
TP
el 1 1 1 0.99 0.94 1 0.86 1 0.77
Et
;{é 0.77 0.77 0.77 0.74 0.62 0.77 0.44 0.77 1
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Ve
@*””‘” SA|ZISEFYHA|AE = U DB AT 1) / AN RARIR|SRTWAI)

e R H

S wal 2 pH HEE DO TOC N TP =&
= === HQ Hel [k [k Hel [l [k [l
;NQ_I 1 1 0.81 1 0.9 1 1 1 0.94
_EES=It
= 1 1 0.81 1 0.9 1 1 1 0.94
M2l ' ' '
pHAI 2| 0.81 0.81 1 0.81 0.53 0.81 0.81 0.81 0.59
HEE
el 1 1 0.81 1 0.9 1 1 1 0.94
Lo 0.9 0.9 0.53 0.9 1 0.9 0.9 0.9 0.91
el . . . . . . . .
TOC
el 1 1 0.81 1 0.9 1 1 1 0.94
TN
el 1 1 0.81 1 0.9 1 1 1 0.94
TP
el 1 1 0.81 1 0.9 1 1 1 0.94
=
el 0.94 0.94 0.59 0.94 0.91 0.94 0.94 0.94 1

H 24] FRY 12&

Qs wal =2 pH HEE 0O TOC N TP 8T

ez | MY e A e A e e Al e Al
_;’g;j} 1 1 NaN 1 1 1 1 1 1
;\_Iz 1 1 NaN 1 1 1 1 1 1

pHAIZ | NaN NaN 1 NaN NaN NaN NaN NaN NaN
E"I“EﬂE 1 1 NaN 1 1 1 1 1 1
I?I% 1 1 NaN 1 1 1 1 1 1
;?ﬂo 1 1 NaN 1 1 1 1 1 1
I-irll; 1 1 NaN 1 1 1 1 1 1
I}i; 1 1 NaN 1 1 1 1 1 1
;‘:; 1 1 NaN 1 1 1 1 1 1
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Nas
TP A% SAZITEFEAAE = U DB 10T 1) LA|MATIR|IRRTWA)
WM B
[Z 25] % o&
L H HEE DO TOC S
2= wal T P
pld pd pld pld pd pd
waQl 1 1 0.98 0.98 0.82 0.78 0.81
2
1 1 0.97 0.97 0.82 0.78 0.82
H el
pH
0.98 0.97 1 0.95 0.8 0.76 0.76
H el
HET
0.98 0.97 0.95 1 0.75 0.78 0.77
H el
DO
0.82 0.82 0.8 0.75 1 0.58 0.54
H el
TOC
0.78 0.78 0.76 0.78 0.58 1 0.36
H el
et
0.81 0.82 0.76 0.77 0.54 0.36 1
H el
o 26] %1% 12&
s H HEE DO TOC e
22 wal T P
pd pd pd pd pd pd
wal 1 1 1 0.38 0.93 0.95 0.91
S
1 1 1 0.38 0.93 0.95 0.91
el
bH 1 1 1 0.42 0.92 0.94 0.9
el . . . .
HET
0.38 0.38 0.42 1 0.15 0.23 0.14
el
DO
0.93 0.93 0.92 0.15 1 0.87 0.84
el
TOC
0.95 0.95 0.94 0.23 0.87 1 0.85
el
B
0.91 0.91 0.9 0.14 0.84 0.85 1
el
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N4

gErad HAZEPEAILE F= X DB NTIH1) A TRERISRTWA)
e R HY
PETYA
(91 %)
29] LAEMETA 68 U WAl EZ& BT
X4 RTWAL T crwal EZV-Q IliI
T | _§
pH | DO | TOC | TP | __ | ATWQI | (UNEP - UNEP
- == S | HEFH | (ONEP
= = 1)
V,
y | 125 0 0 0 | = 0 0.4 0 57 0
of2t
e | VO 0 0 0 | =9 0 385 | 22 75.7 46
s m | o 0 | 08 | 795 | ®= | 282 51 45 9.1 43.2
of2t
oo 0 | 82 | 205| 25 | 618 | 06 | 433 0 13
la/ | 0.0/ | 51.4/ | 404/ | 0.0
zg | '8 |00 / IR =P 9.5 95 95 9.5
b | 875 | 486 | 506 | 0.0
(91 %)
[E 30] &EMETA 28 I WQI X b|T
RTWQ!
Rl RAIWA T crwal azgi
pH | DO | TOC | TP | __ | ATWQI | (UNEP e S=ERE L UNer
- == S | HEFH | (ONEP
= = 1)
V,
ul o 0 0 0 | = 0 0 0 0 0
of2t
e | VO 0 0 0 | zo 0 0.3 0 0 0
s 0| o 0 0 0 | 2= 0 89.5 0 765 | 844
of2t
oo 0 0 | 36 | @5 | 898 | 102 | 765 | 235 | 152
la/ | 100. | 100. | 6.1/ | 412
z= | ¥ / M ex | 02 0 035 0 0.4
Ib | 0/0.0 | 0/0.0 | 939 | 55.2
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N4

S SAZITEFEAAE = U DB 10T 1) LA|MATIR|IRRTWA)
A S et
LT =EYA
(91 %)
3 FUTHTALA S U WQI BEEL H|T
NS RTWAL T crwal EZV-Q alI
T | _§
pH | DO | TOC | TP | _. | ATWQI | (UNEP - UNEP
4 == i) | =R | (UNEP
= = 1)
V,
| 87| 0 0 0 =g 0 0 0 0 0
oF2}
L |V 0 6.8 0 0 =9 0 0 0 0 0
gHE || 0 0 0 0 g 0 7.1 0 7.7 9.4
oF2}
oo | ! 0 0 0 0 %5 7.1 35.8 7.7 35.2 77.7
la/ | 00 | 63/ | 1.6/ | 61.3
z2 / / / / 24 | 929 57.1 2.3 57.1 12.9
b | /13.3 | 86.9 | 98.4 | 38.7
(91 %)
[Z 32] FUTEHA 128 2 WQI EZR BT
RTWQI
X4 RIWQ | crwval azgi
pH | DO | TOC | TP | _. | ATWQI | (UNEP S 7T OUNEP
4 == i) | =R | (UNEP
= = 1)
V,
v 1 0 0 0 =g 0 0 0 0 0
oF2}
L |V 0 0 0 0 ESe] 0 0 0 0 0
gHE || 0 0 0 0 g 0 0 0 0 14.2
oF2}
oo | 0 0 0 | 228 | 95 0 3.4 0 3.4 39.7
la/ | 0.0/ | 0.0/ | 0.0/ | 77.2
z2 / / / / / SES 100 96.6 100 9.6 46.1
b | 99.0 | 100 | 100 | 0.0
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TasT I=)
JIE)
v,
e || 172 0 | 03 | =Y 0 2.9 0 0 0
Sl
Ge | V| 0 85 03| Fo | 03 19.8 0 23 5.7
2 W 0 0 | 327 | 28 | 173 | 551 1.8 | 693 | 11.6
Sl
J TR 0 | 405 | ¥ | 602 | 209 | 805 6.4 | 26.1
la/ | 828 | 6.7 | 26.2
g2 / o4 | 222 1.3 7.7 1.3 56.6
Ib | /0.0 | /868 | /0.0
(91 %)
[E 34] HFETL 12 % WOl EE& B2
28 X% A o | ey
pH | DO | TOC | __ | RwWQl | (UNep T UNEP
. 3 ) | HEFH | (UNeP
TasT I=)
JIE)
v,
g | o 0 0 | = 0 0 0 0 0
Sl
v oo 0 0 | =2 0 0 0 0 0
Lbss
2 W 0 0 0 | =8 0 1.9 0 8.3 0
Sl
J TR 0 | 07 | ¥3 | 19 86.7 8.3 80.3 3.6
la/ | 100/ | 100/ | 63.9
g2 / / / ' ea | w 14 | 917 | 114 | 9.4
b | 00 | 00 | 354
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