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= Evaluated STTE%‘STTFTESDOHSG relatlonshlps

r—r

= Benchmark-based criteria

———

— Nutrient regions -

= Nitrate-nitrate criterion for streams
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- uated‘responses of chlorophyll’
— J;axonormc composition of macromvertebrate
and algal communities, and frequency of
occurrence and abundance of algae (Rapid

Periphyton Survey)

= Used linear regression, multiple linear

mression, non-linear regression, LOESS. .
WSB, CART,
orrelation analysis, and paired variable

plots



Panhandle Nutrient Region

Response Variable

PollSens | PollTol | %Tollow DO | %Oligosap | VDTSI | TP SensDia | TIN SensDia | N Metab | pH Optima SDI
Data : , , , ,
Transformation None SQRT  |arcsin(sqrt(x)) [arcsin(sqrt(x))| None None None Recip Recip  |arcsin(sqrt(x))
1 pH pH pH pH pH CondL pH pH pH pH
2 ColorL | ColorlL TNL TNL CondL pH TNL
3 TNL TNL TINL TPL
4 TPL TPL TPL TINL
5 ColorL
Adjusted r’= 0.25 0.10 0.08 0.10 0.27 0.20 0.18 0.11 0.13 0.12

Yellow shading =Pr<0.05
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Stream Diatom Index

¥ & 8 &

P
)
g,
=
&
=
n
O
=
©
o
»

(]
o

Total-P (mg P/L) Conductance, field (umhos/cm)

w Quantile‘regression showing Fﬁghly significant
relationships between the Stream Diatom Index and
both total phosphorus and conductivity levels.
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- = Many of the biological measure -
-exhibited a significant adverse response to
anthropogenic nutrient enrichment

= Due to confounding factors (e.g., pH, color,
conductivity), the relationships between the
response variables and nutrient levels
ﬁ.{sre iInsufficiently robust for establishin
r

eshol
~ = Nitrate-nitrate was an exception, covered
later
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__= Above issues associated with stressor-
response analyses required use of Plan B

— Nutrient benchmark site distributional approach

= Rationale: Nutrient regime associated with
minimally disturbed sites, which are
~ characteri lthy biologi
, IS Inherently protective of the
“*healthy, well balanced” designated use

=
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~ FDEP used extensive, multi-step selectio
_.__to demonstrate minimally disturbed conditions

- (very small amounts human disturbance)

* Landscape Development Intensity Index (LDI)
as initial screening

« Two additional WBIDs excluded as a result of
Tetra-tech LDI outlier analysis

=
wd TMDL Lists
« Screen against springs nitrate threshold

(eliminate far field groundwater effects)




~ = BPJ Input from District Biologists

~ = Examination of recent aerial photos

= Field Verification, including watershed
assessment and application of BPJ

= Demonstration that sites support valued
ecologic attributes (healthy SCI and minimal

e

ﬂgae gromil . e ————
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Documenting Results of

> DEP has documented that reference sites selected truly
- —represented-minimally disturbed conditions. Eco-summary

iIncluding site photos, aerial photos, and key biological and
water quality data prepared for each study site.
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Bioregions were Starting Point,




Percentile Depends on Documentation

Certainty in minimally disturbed condition and biological health

50th Percentile

75t Percentile

« BPJ
 Desktop evaluation of landuse

>
(&)
c
[a5)
>
O
D
-
LL

90" Percentile
* Field verification
« Biological confirmation
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Nutrient Concentration
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- Based Criteria

Stream Benchmark Distribution Derived Criteria Limits

Parameter WBID Years WBIDS Mean LN Std Dev LN 75th %tile 90th %tile
TP (mg/L) Panhandle
Northeast
North Central S
Peninsula
Bone Valley
TN (mg/L) Panhandle

NE-NC-Pen-BV

TIN (mg/L) Panhandle

NE-NC-Pen-BV
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‘UTfmency, rolusieof the distrbutionolm

- —minimally-disturbed sites.

= 95" and 99" were considered, but we have less
certainty In the inclusiveness of these levels given

the sparseness of data at the extreme end of the
distribution.

& Because sites that exceed th

ca th percentile may
' mended biological

nfirmation of adverse response to establish
non-attainment of designated use

el



Weeki wrgc Fée_,_19505; — Weeki Wachee, 2001 e —

Nitrate < 0.1 mg/L, Eel grass Nitrate ~ 0.7 mg/L, Lyngbya mats
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Mean NOx (Mg/L)




= [ab studies demonstrated nitrate-nitrite was
—_primary factor causing elevated growth at levels
above 0.230 to 0.263 mg/L

— But don’t know growth level resulting in impairment

= |Independent field studies showed imbalances

occur at 0.441 to 0.454 mg/L nitrate-nitrate ,
e

gut need iﬁﬁ iriterion belowweve'rsm



Lower 95% Confidence Interval

1600000
-y =127582¢> %™ _ _
1400000 | U R% = 0.7215 Regression Based on 12 Stations
i .
1200000

1000000 + Lower 95% Confidence Interval = 0.326 mg/L
800000 -+

600000

Mean Cell Density (Cells/cm?)

400000 |
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O 7\ L1
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Nitrate+Nitrite (mg/L)




- _b'Tﬁ Ilnes oﬁewdence and _pV|des a

- margin of safety below levels

demonstrating imbalance

— Monthly median will be used for compliance
purposes

ﬂiginally derived from spring-dominated...
Mmaﬁﬂ%es (Tetra-
~ tech) indicate it would be appropriate to
apply to all streams below 40 PCU color
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— Benchmarkﬁased Crlterla (TP and TN)

ﬂ"'—_'_'
— Annual Geometric Mean Concentration

— Based on presumed protection of in-stream
biology and minimal disturbance, not threshold
of Impairment.

= Applicability for control of sources

‘TNeed_e ' of adverse r to nutrients prior

i




- = Response-based Criteria (nitrate-nitri

~ —Monthly median not to be exceeded more than
10% of the time.

— Based on biological response Iin the streams

= All streams eligible for site specific criteria
based on protection of aquatic life use using

=

- biological health assessm e —
MI Downstream Waters from

excess loading still required



Lakes Nutrier
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t Chloraphyll a as response varlabTe

= DEP has demonstrated significant and strong
nutrient relationships with chlorophyll a

= DEP proposes using chl-a relationships as
orimary line of evidence to develop nitrogen and
ohosphorus numeric criteria

=

q\—/l res | upport for
eria development in clear lakes

— Significant relationships support need for nutrient
criteria

24
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~ = IWR TAC recommendec
—_most Florida Lakes
= However, TAC realized that this may not be
protective of oligotrophic lakes

— PCA analysis classified TSI and related parameters
by color

— Lakes with Color < 40 PCU had significantly lower TSI

‘j’(oligotrophic lakes) e ——
W CERE
reshold of 40 for clear lakes (= 40 PCU )

= These TSIs equate to chlorophyll a of 20 and 5
ug/L for colored and clear lakes, respectively
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- = 5-10 pg/L in clear lakes
- = IWR clearfake threshold primarily targeted at a
specific geographic region of Florida (the panhandle)
— Coldwater fishery: 3-5 pg/L
— TetraTech reference lake: 8 ug/L

— Salas and Martino TSI 50 (mesotrophic): 10 ug/L

B
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hloropt —a—of 0 ug/L in colored lakes (>40 PCU) or
clear lakes with high alkalinity (>50 mg/L) IS protectlve of
—*——deS|gnated_uses

— Protect against shift from mesotrophic to eutrophic conditions
— Low probability of harmful algal blooms

— Literature review

— TAC agreement

= TAC seemed to support an annual average chlorophyll a

%9 ug/L in clear (<40 PCU) lakes with low alkallnlty (=60

g/L) T —
0 mesotrophic conditions-
C recommendation

= Salas and Martino TSI 50 (mesotrophic): 10 pg/L
— TetraTech reference lake: 8 ug/L

29



— Regression Line

50% Prediction Interval

Ln (y) = 1.128 Ln(x) + 5.729

R? =0.581
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Ghl-a typI'EaIIy > 20

0.05 0.1 0.157

Annual Geometric Mean TP (mg/L)




Ln (y) = 1.965 Ln(x) + 1.995
R2 = 0.645

— Regression Line
50% Prediction Interval
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Clear Lake TP and TN

Ln (y) = 1.136 Ln(x) + 6.370 ] FoLn(y)
R2 = 0.677 | [
p<0.001

=1.729 Ln (x) + 2.482
R2=0.769
p<0.001

— Regression Line
—— 50% Prediction Interval
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—— Regression Line
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4 -
[} —
=4 (=]
= =
z T
< =
2 2
c

S 3
S 10+ =
o o
= =
3 )
e S
o o
[<B] [<B]
() ©]
S S
c c
c c
< <

il
T

0.01 0.1
Annual Geometric Mean TP (mg/L) Annual Geometric Mean TN (mg/L)




Proposed Lake Nutrient Criteria

Long Term Average Lower Threshold Upper Threshold
Lake Color and

Specific

Conductance (mg/L) (mg/L) (mg/L) (mg/L)
>40 Platinum Cobalt 0.05 1.23 2.25
Units

< 40 Platinum Cobalt 0.030 0.087
Units and > 50 mg
CaCOa/L
< 40 Platinum Cobalt 0.015 0.043 1.14
Units and < 50 mg
CaCOs/L
TES——

— —_
d alkalinity based on 7 year rolling average

It alkalinity data are unavailable, specific conductance data shall
be used, with a value of 250 umhos/cm used to estimate the 50
mg/L CaCO; alkalinity threshold until such time that alkalinity
data are available. 33



e

s = 3 _ annual _ i

e ——

— P T ) |

Oropriv

- — Applicable TN/TP Criteria for a given year is based on Chlorophyll a levels,
~—— subject to boundaries

— Permitting and Assessment decisions based on Criteria applicable for each
year

— Criteria are not to be exceeded more than once in any three-year period

= All lakes eligible for site specific criteria based on protection of aquatic
life use using biological assessments

= Protection of Downstream Waters from excess loading still required.

m ple: Lake with long term Color > 40 .
hlorophyll a is geometric mea o ——

hlorophyll a,

cannot be lower than a 0.05 mg/L

= cannot be greater than 0.157 mg/L (or what's necessary to protect immediate
downstream waters)





