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0'years expertise in Clean Water Act implementation including water
It 1’ter1a development, mathematical modeling and pollutant
port

__ "fi? years deahng with numeric nutrient criteria across the Country
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—_— —t-:'Cﬂordlnated Federal Peer Review on Development of EPA Stressor-
= - Response Guidance for Nutrient Criteria (2010)

* Major role in development/review of MN River and Lake WQS
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Take-Away Observations

Nutrients do not directly cause
use impairments
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Multiple factors influence
whether excessive plant growth
will occur in response to
nutrients
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Figure 2-2. Conceptual model diagram for streams. See text for explanation of shapes and symbols.

Using Stressor Response Relationships to Derive Numeric Nutrient Criteria— EPA, November 2010
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“Nutrients u_rl,l *«- tox1cs typically manifest their effects over an extended period of
ke a U/’J"‘“ ng season or flow year. Therefore, when evaluating criteria attainment,

‘t to ensure that the sampling period and frequency of sampling are
eﬂect long term conditions, and to use an averaging period that represents
crlterla development...” (p. 18).
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:_—-“-‘ ﬂy?rlenfCrlterza lechnical Guidance Manual — Rivers and Streams - USEPA, July 2000

—— When evaluatmg the relationships among nutrients and algal response within stream
-~ systems, it is important to first understand which nutrient is limiting. Once the limiting
nutrient is defined, critical nutrient concentrations can be specified and nutrient and
algal biomass relationships can be examined to identify potential criteria to avoid
nuisance algal levels. (at 74)
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SAB R commendatlons on Ho
Nutricnt rgets

: fated goal of “protecting against environmental

. fs ” the underlymg causal models must be correct. Habitat
........ % 2' consideration in this regard (e.g., light [for example, canopy

BOVE ',"/ , /‘Il'(!/‘ J/ rgrazer abundance, velocity, sediment type) that is not

adequately dre %écd in the Guidance.
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____hu;trlent criteria developed and implemented without consideration of
J:em-specnﬁ’c conditions (e.g., from a classification based on site types) can lead
,___,._.to'management actions that may have negative social and economic and

; —T_ _ unintended environmental consequences without additional environmental

protection.

(Science Advisory Board Recommendations on Stressor-Response Evaluations (2010))

1o be scientifically defensible, empirical methods must address confounding

and co-varying parameters.
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USEPA Recommendations ol

implementif@Nutrient Criteria.
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Pick Pror er | esponse Threshold (Nuisance Algal Level)
' J l re’c-* _Lmk to Use Impairment

.,— =

mg Season Application

', ﬁcﬁ S on 11m1t1ng nutrient
— _"‘“ Account for Actual Stream RENJOING

= - 1. Mitigating Factors: Turbidity/TSS, Canopy Cover, Scour, etc.



Predlctmg Periphyton
sponse n Streams
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TP = 18 ug/L (median) in all locations



Periphyton Chlorophyll-a vs. Canopy Coverage
Wissahickon Creek Watershed, PA

400

350

¢ Observation

0\ . = Regression

300

Chl-a (mg/sq meter)

30
Canopy Coverage (%)

Source: Everett and West (DEP staff), 2002



JOR a ter because periphyton can use the Small aAmounts
i az‘ contznuously flow by.

= -'-a'nd'Zheng, 2007:

= %zghest algal biomass [in PA targeted watersheds] occurred
 ar sites where TP concentrations were relatively low (14 — 35

ug/L). [Upstream of POTWs]
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Presenter
Presentation Notes
Periphyton can grow at very low levels of TP.


Jackson River, VA - 2001, 2006 Growing Season Average Periphyton Data

for Stations up to 15 miles below Point Source
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i) Chl-a per square meter

TOP (mg'L)
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= NC JF m ok ent that TP concentrations can control such
= PIoW thsmust do site-specific evaluation.

..____.1—-'____

*“Jl“:he“Red River of the North 1s not nutrient impaired

What is the scientific basis for a different conclusion here?
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'lm HJC/IRRB Focus .
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* Necessa: "v to Protect Environment/International

st Science Available to develop endpoints

-.-.—--_."'

== éi{'Enforcement of Recommendations in Future
Z’-“f'-f:fRegulatory Actions

For Example Great Lakes Phosphorus Limits
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TP — ( 0.1 f':5':'-1'ng/L '
m—* 1.15 mg/L
___— tiecommendatlons on Response Endpoint

-l-——-1-.—"

= = (e.g. phytoplankton or periphyton growth)

_._:__,.,—I" ]

= ’;:’ No Load Limits Specified
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A re e procedures used to develop the proposed
or ‘ﬂe_ma reasonable/scientifically defensible?

= .._

-—Bo ‘the applied methods address real world

;-H-:“-‘:ih concerns?
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» Do the available data support the conclusions?

* Do the analyses confirm TN control is required in
addition to TP controls?
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E,data/ data gap

] e data suggest statistical approaches
j-:f ‘essor—response modeling

lﬂm data gaps
é Complete stressor-response modeling

— . [dentify biological thresholds along stressor
' gradient
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" Figure 6-4. Grouping of Periphytometers Shortly After Deployment by the Minnesota Pollution Control
Agency Staff.

Plant growth artificially stimulated (not representative of actual
conditions in the River)
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mse Guidance:

" No impairment threshold identified

Gradient

=~ + No Evaluation showing TP and TN
control necessary
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mﬂRES _ Report
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lr)j ts not linked to any recognized use
n ent

'_. ~ Need for TN control not demonstrated

- o Updated scientific literature on control of
periphyton growth not considered

19



* Cont E _éd no blologlcal thresholds 1dentified

* Confi h ned no stressor-response evaluation along
- nutrient gradient developed

. “reated new assessment that was also flawed
,based on assumed lower system turbidity
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ttached algae able to attain
Simpressive biomass in nutrient poor

L ]
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= TP/TN concentrations not growth
limiting, something else is controlling o 005 0l 015
~~  —TSS (RESPEC at 50)

Total phosphorus (mg/L)

Growth not limited at TP > 0.02 mg/L.
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ns Ralsed by Hall & Associates on
C Report well based

“Slmple Relationships” not Defensible for
—— ;-, ~ Nutrient Criteria Derivation

= ~ » No Justification for TN Control
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LProposed Lake"Winnipe
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| entified in Public Hearmg Notice
I t cr1ter10n 0.05 mg/L; 1,400 tonnes/year

F1rst 1
1

3 __f L N f.aft criterion — 0.75 mg/L; 9,525 tonnes/year
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bportumty for Review/Comment on Draft
tr1ent Load Targets for RRoN
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— = TN Requirements Contrary to Historic IJC Great
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Lakes Approach
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control 1S necessary
trol obviate the need for TN control?
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BATC e al world impacts being addressed?

J '\r- '~ihe nutrient targets based on a biological endpoint
= e_cessary to avoid ecological harm?
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mewa—— |5 TN regulation necessary in addition to TP regulation?
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=+ [sadditional data collection needed to reach
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— smenﬁﬁcally defensible recommendations?

=

* Opportunity to review and comment on Lake
Winnipeg nutrient load reduction targets.
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