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Statutes) directed the South
t District and Florida

““““ rggn%e research and monitoring
programs i the BEverglades




m Best Management Practices

m Storm Water Treatment Areas (Constructed wetlands)
B Permit required monitoring



ntly water quality parameters,
spliorus, which exceed state

-t v.aa -




4pter pre yvides an assessment of
lits excecding water quality
ontributing to adverse impacts

'n Area (EPA).

e the primary purpose 1s to provide
cW: ¢ status of surface water quality,
relative to) Class Il standards, in the Everglades during
the previous water year (May 1 through April 30).

B Summarize areas and times where water quality
standards are not being met and indicate trends 1n
excursions over space and time.



Pata Seurces

d operating Everglades
compliance with ambient

1iWwo SEWAVIIDADATAD,
n DBYARIO=rimary, water: quality and hydrologic data repository
m B v‘af.;jghje S ySICITIS -';ﬁ_,f-;az h Division Database

O Ekven 10NItOKNg projects or programs
= Monthly ambient monitoring
m Discharge (inflow and outflow)-biweekly, when flowing, and
monthly otherwise

m Research monitoring - typically monthly






Legend

* Everglades Monitoring Sites

/\/ Canal
« Everglades Protection Area

~ Stormwater Treatment Area

100

Kilometers

[ )
@
sl i
Legend
Ewerglades Protection Area
250 Kilometers




=X PIENVIGRItORND Sites at a Regia C

I [rsct A Tow
"1 f A
TOSE B S175 e e |
B .l - =

TI0W @ TI0E < 8 R Sf/o

- - n own e
TISWQ T|5E Cf}___;?,__ff},...;?\-,.‘?.._-(-',_c.
R J NP20
TSB

Everglades TSW 0
< National Park L
T33 @T

TNMES
®

Inflow

@® Interior Marsh

/" \/ Canal




;4

&
=y

Irthe protocol is to provide a
lity: standards compliance

m Used to trigger lger analysis

m Serves as water quality “report card” to public and
policy makers



S1o Analysis Protocol
@O95E2002)

“onsolidated Report,
Taw-score

categ orlihe severity of
tate water quality standards

Jsing; this raw-score method, a variable was
classified as @ “concern” when more than 5 percent
of the measurements exceeded the applicable
numeric standards




EXCUISIDNNEAEGORIES for Water Quality

Corlgi] jithe Everglades

Pesticides

) Class III criterion
- and/or toxicity

levels exceeded
< 5% Excursions > MDL
Concern
No Concern No Excursions < MDL

*Excludes pesticides, human health based criteria, and nutrients
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(Varizoles ¢lzssifl

IE EXcursion Results
P@_ Results (2002 Report)

@RS INeEoncern’ are not included)

Region Class Parameter Class 111 Excursion
Criteria Category %
Conductivity (umhos/cm) <1,275 PC 2.7
Inflow  |DO (mg/L) >5 C 64.9
Un-ionized NH, (mg/L) <0.02 PC 1.8
% Conductivity (umhos/cm) <1275 PC 48
= Interior |DO (mg/L) >5 C 82.8
Un-ionized NH, (mg/L) <0.02 PC 1.7
DO (mg/L) >5 C 49.2
Outflow 5 i onized NH, (mg/L) <0.02 PC 1.6
Conductivity (umhos/cm) <1,275 PC 0.8
DO (mg/L) >5 C 61.6
Inflow -
2 Turbidity (NTU) <29 PC 0.7
@) Un-ionized NH, (mg/L) <0.02 PC 2.5
= : DO (mg/L) >5 C 78.4
Interior —
Turbidity (NTU) <29 PC 1.4
Outflow |DO (mg/L) >5 C 81.4




m a sct of samples (I.€., a subset of
[ch introduces statistical

The degree offuncertaimty in the estimate depends on the
sample size (I.€., smaller sizes are associated with greater
uncertainty)

m The raw score approach does not consider this uncertainty



SEHOLELITYABIRECOrdIng a given number of
ateiggualityzexceedances If the true
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MR EOMITICIILS vedirom thertkEverglades Consolidated
RECHOTD Pe view tzanel (20 }and 2002)

t a binomial hypothesis test,

evaluatlons to take sample
., 2000; Smith et al., 2001; NRC,

B 5% excursion rate does not reflect more recent USEPA
guidance, which recommends that a 10% rate of exceedance
from applicable water quality standards be used to delineate
impaired water bodies



ol pothesis Test at 90%
| sonidence Level

l'@t the'probability of exceeding the standard
EIROM 0o (= 0:10; Hy: 7= 0.10)

Cumulative Frequency Distribution of a Random Binomial
Variable with a 10% Success (Exceedance) Rate
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\' at1stlcally tested using the
> 90/ percent confidence

~ Conventional Constituents

> 10% Excursions

Potential Concel'g:

> 5% and < 10% Excursions

Minimal Concern

< 5% Excursions

No Concern

No Excursions




—
Sxeeeuances required to be at least 90%
MHetic,exceedance rate 1s greater than 10%

i Raw Score
T | —— Binomial Hypothesis Test
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SI1Zes Issues

of-not listing when truly is a

mple sizes are maintained at acceptable
levels (>28), binomial methodologies can be utilized
to better balance and manage error rates than the
raw-score approach (Riggs and Aragon, 2002)
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andisinemialiiviethodologies
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0% Coriggeil

Yo excursion frequency provides
substantial reason to suspect true exceedance
frequency exceeds 10%



ImplerSizes Less Than 28
Contmued)

certainty, any

anbrall icd asia concern or
LAISCONCETN (TSI g raw: score) based on

g samples was further evaluated
longer term (T1ve year) excursion rates

usmg he @nlal hypothesis test.

B Analysis over a longer period of record assumes
that exceedance frequencies are constant among
years, that 1s, there 1s no trend.



=H0MOgeNeous
Q abllltles

| 'othesis test or raw
nt exceedance
“stations within a

Menitoringaumit = a station within an area/class (e.g.,

\ CA-2 interior, Park inflows)

m Potential prob mglf assumption 1s violated:

m Mask a localized exceedance pattern

m Overestimate the regional significance of a problem



Sjugelivicling g *h#-»

P

Ub=WALcT: JDCL["JS S 4

of providing regional summaries at the water body level (i.e.,
Refuge, WCA-2, WCA-3, and Park).

m Potentially reduce sample size below 28 samples

m Homogenous sub-regions would not be consistent for all
variables and may change over time.



AL Im)FJOr]-O HOMOgeNeous
=40 ee daneeProbabilities
nrfoJJm’- Errors

-

4report, methods to detect
tterns within each water body
ment the regional analyses.

B [he binemiaif potﬂésw test and excursion criterion

WETC & r,o d to mdividual station data.

m Because there ane I:cypically msufficient data (< 28
samples) over a single year, individual station
analyses are based on a five year period of record.



AT ImOFJDrLO Lomogeneous
EXCEedaneeProbabilities
Corliralllglcf=rge) ?(Contmued)

1

3 five vear period prc %es sutficient data for

de for any variable with less

1f One or more monitoring stations are categorized at
a higher level of concern than the region as a whole,
then a localized exceedance 1s recorded and
investigated further.



NExample:

nflow Un jonized Ammonia

ational Wildlife Refuge
ot | L A4 (PC) S

"HeWever: exCeedances
werelocalizedat st
two stationst

" Reviewing sifCEspeciiic
exceedances contraols
potential errors

= [dentified a localized [iASE.S @j

COIldlthn Five Year (WY99-WY2003) Category
= Un-ionized ammonia [j{ st — |
1s not a WCA-2 wide Minimal Coneany WCA-2B _L/:’/

. @ No Concern
1SSUC ©® No Determination ¥
- | I




<gl.mgla OArANE RE
f‘\j\/rlrer Yeear 2000Re D04 Repa
¥
Region | Class Variable Units | Class Il Criteria| N Excursion
%+90% C.I. | Category
Alkalinity mg/L >20 98 1.0+£1.7 MC
Dissolved Oxygen mg/L >5 1391 52.5+7.0 C
Specific Conductance | pmho/cm <1275 1401 11.4+4.4 PC (C)
o Inflow |Un-1ionized Ammonia mg/L <0.02 98 | 10.2+5.0 PC (C)
6 Dissolved Oxygen mg/L >5 2751 82.5+3.8 C
= | Interior |Specific Conductance | pmho/cm <1275 278] 20.9+4.0 C
Dissolved Oxygen mg/L >5 50| 44=+11.5 C
pH Units >6.0, <8.5 57 1.8+£2.9 MC
Outflow|Specific Conductance | pmho/cm <1275 57 1.8+2.9 MC
Dissolved Oxygen mg/L >5 306 47.7+4.7 C
- pH Units >6.0, <8.5 318 1.6=x1.1 MC
< Specific Conductance | pmho/cm <1275 315 0.6+0.73 MC
(é) Inflow [Un-ionized Ammonia mg/L <0.02 1941 0.5+£0.9 MC
Interior [Dissolved Oxygen mg/L >5 3191 87.1+3.1 C
Outflow|Dissolved Oxygen mg/L >5 194] 83+4.4 C




Exearsion Analysis Summary

Eyerglades Water Quality Chapter is

ofawater: quality criteria attainment on
L

(9 grovids o /nQIu SYISY
ANCPIONALISEE

Tag yrimeey 9y) JF“‘JVF‘ OIFNCE
VG

HCICXCUTSTONENELYSTSIPTotocol achieyes the objective of

SUmimanzingavatersgquality, crite ria attainment on a regional scale
.‘

- Providesfanieasysiorunderstand “report card” on water quality for
the public; policyamakers, and'elected officials.

m The protocolhasibeen modified over the years to better account for
uncertainty andfthe limitations associated with using “found” data.

® Excursion analysis triggers addition evaluation for constituents
identified as concerns or potential concerns

m Spatial and temporal trends

m [nvestigation into factors contributing to exceedances
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Uncertainty into
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Farameater LInits Class | Class 11 Class 1I: Class N Marire Class IV Class W
Fresh

(22 Conductance, Micromboaiom Shal mot b incressad Shall not ba increassd Shall not b2inoreassd | Shal mot exossd 4 000

Specific mora than 50% above miore thian 500 above more tham 50 above
teackground or to 1275, backgrmournd or to 1275, backgmound or o 1275,
whichever is greatar whichever is greatar whichewvear is greater

(24 Copper Iicrogrames/L Cu = =29 Cu = =29 = 500 = B0

Sae Mots (3). A08545(InH}-1.465) (0. BE[InH]-1.4E5)

(25 Cyanida Microgrames/L = b2 =1.0 =52 =1.0 =50 =50

(26 Definiions (=28

Saction 62-202.200,

F.&.C)

(271 Detergents MiligramsL = 0.5 =05 =05 =05 = 0.5 =05

(28) 1,1-Cichloro- Iicrogrames/L = 0.05T annual avg.; = 32 annua avg. = 2.2 arrual avg. = 3.2 annual awvg.

sthylens (1,1-d- T e

chlorosthens)

{29) Dichloromethans  |MicrogramsL =465 annual avg. = 1,580 annud avg. = 1,520 amnual avg. = 1,580 annual avg.

imettndans chlorids)

(200 24 Dintrtolbens | MicrogramsL =0.11 annual =g, =21 annusl =g. = 91 arrual avg. = 9.1 annual avg.

(21} Dissobed Coggen |MiligramsL Shal nat b= less than | Shall not average less | Shall nat b= less than | Shall not average less | Shall nat average less | Shal not be less than
5.0, Noma daily and  |than 5.0ina24-hour  |5.0 Momal daly and Jthan 50 in a 24hor Jthan4.0in a 24-hour 0.2, fifty percert of the
seasond fucluations | period and shal mever | ssasonal luchustions |period and shall never | penicd and shal mever [time onan annua basis
abowve this level shall bs |be lessthan 4.0 abonve thess levels shal | be less than 4.0. belessthan 3.0 for lows greater tham or
msintainsd. Momal daiy and ba maintained. Mormal daily and aqual to 250 cubic fest

sagsonal luduatons saasond flucluations par s=cond and shall

sbove these levels shall abaove these levets shal newver beless than 0.1,

b= mainkained. b= misintained Mol daity and
s=asond flucluations
above thess levels shal
b= rresintained.

(22 Dissolved Sdlids  |Miligmmesl = 500 == a monthly

awg.; = 1,000 mex
(22) Fluondes Miligrame/L =15 =15 =100 =50 =100 =100

(24) 'Fres Froms" (s==
Finimum Criteria in
Section 62-202. 500,
|

(28] "Geareral Cribsrig”
{=m=a Sedion 62-
02510, F.AaC. and
individual criteria)




yaalliBelow: the State Dissolved Oxygen
eirimg/IL Due to Natural Diurnal
Eluctuations
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Dissolved Oxygen (mg/L)

| —&— Moderately Impacted (E4)
. | —— Background (E5)
Class III (5 mg/L)
6 + | == Alternative Single Point Criterion
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SOIULORNONDISsolved Oxygen Issue

lternative Criterion (SSAC)
! Jral background conditions

- = Utilizesgeasiblesampling methodology.
1 (ConSTACTSfuncentanmty:
' j | variability

= SSAC Provides:

s An accurate differentiation between impacted and background
conditions relative to DO

s More realistic information on ecosystem status than the
existing Class III criterion



based on collestionttime and
WAlCTH LCINPETALITE

« Compliance bascdfon annual
average DO levels

s Observed annualfaverage
concentration compared to

annual average predicted
value

s Provides an allowance for
natural variability

—~~
S
(@]
=
—
c
()
=
X
O
o
(<5}
=
(@]
(72}
2
(@]

o]




AT SA sgssment for An

1 272- ; 1 47Z- .ti))+%@7_1°40
1440  (0.068+0.00198¢C. +5.24010 " ¢C")

DO, =AnnudlCompliance Limit (mean predicted value)
m DO=Annual mean measured dissolved oxygen
m n=Total Number ofisamples collected during year
m t=Sample collection time of the i sample
m C.=Water temperature (°C) of the i'" sample

m X;=Measured dissolved oxygen concentration of the i

sample.



QD-.lClii;:lOI;L' ref ative to DO
I
sl mpAIreaSIies Al 860 ofithe time (1994-2003)

e time (1994-2003)

Highily, ,lII,l.)“,ll’"*d 1tes 1a1li9496 0

= Unimpaned achat _151 Sites pass 90% of the time (1994-
003 )

« More rez IStic ation on ecosystem status than the
ex1sting crlterlon

= Technical documentation available at:
http://www.dep.state.fl.us/water/wqgssp/everglades/dossac.htm




