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e EPA Recommendsthat Nutrient Criteria
be Developed for:

— Causal Variables

« Phosphoru J dNitrogen
— Response Variabl

« Water Clarlty and CI;Iorophy}
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Existing Narrative Standard

J PhQsphorus and Nitrogen:

—SNY: “ None in.amounts that will result in growths of algae, weeds,
- andislimesthat will impair thewatersfor their best usages’

- — ‘M E: “Tiheneshall not beajlowed any increase in trophic state from
culdyral activity?. - LT

gl‘c— WA £ nq,new.ersﬂcYeased point sourcedischarge of nutrients..to
Iak&s and ponds.... Any: -ems’ungéﬁm Nt source discharge containing

¥ .,‘,' +: nutrientsin concentr ations Whileh, encour age eutrophicatien or '

.; rowth of weedsor algae snall bejprovided withithe hlghest and best '

vﬂ‘gractlcal treatment to remove such nutrients™ S8 s & T

' G5~ None other than of natural origin® T , 'rx-.;;,;;f-.i'.ﬁ_-:r_.

. ""4Water Clarity: e 1
" y TR

{ — Nonarrative standard exists

i Pl | e

- 'k)rophyll a: J‘"‘”"
fﬁg&;‘ﬂ bnarratlvestandard exists 3}‘"**' ")

o d,'r Anti- -Degradation Jaws exist in aI| 'sfauas “v"" g 4';.;1

i ek ¥ | id




' X|stmg Nar ratlve Standard

~+ Advantages B
IS mg" %&enot need to be pr omulgated

e - b ._L-n_-, EERay =

—e,

/! “Standard” - Providesregulatory teeth for

- 1
.~ enforcement purposes
~— Can belinked to guidance value or

o numerical criteria as means of interpreting
ﬁandal'd R
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L}Does‘not -0vnden
. limitigation,or mana

" Do&s‘hot ect g

— Appearsto be madequateto prevent
nutrient over -enrichment



Existing Guidance Values
or Water Quality Standards
In New York State and Others

pgl) "

— RI: 25 pg/l unless natural conditions

— VT: 10-54 pg/l in Champlain and Memphremagog; 1 pg/l increasein upland
streams
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Existing Guidance Value(s)

e Disadvantages:
— Confers potentially lower legal statusthan
standard

—'Nitrogen and water elarity values donot protect
most sensitive use (contact recreation or
aesthetics)

— Does not reflect geographic differences
(ecoregion) or differing lake uses

— Appearsto beinadequate to prevent nutrient
over -enrichment
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o .EPA Defines Default Crlterlathru Nutrlent
Criteria:Technical Guidance Manuais :

riteria Are Eco-Region Based . ¥ B S

Gener ated from'the 25t Percerﬁlle of Total - T |

sssRhosphorus, Total Nitrogén; pﬁﬂ’*’« ..»lqﬁ

““Transparency, and Chlorophyll - eadlngs
CoIIected from 1990-1999




Default 304(a) Criteria

Level Il Ecoregions
Lakes/Fesenroirs Mutrient
Zoth Percentile Yalues

TH=0.20
dTP=7.0

Chla= 242
| Turb= 5.1

TH=D0.42
TR=11.25

Chla= 2.84
TH= 131 Turh= 474
TP= 1175 -—)
Chla= 2.41 -

TH= 045 |[Turk= 40

TP= 2826 ™= o

Chla= 12 73

Turb= 152 i

>

Th= mafL {reparty
TP= ugiL

Chl a= ugiL {fluon
Turbidity= m (Secchi)
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e Advantageﬁ A
9. ——:.Utllrz%both |arge datasets and ecoreglorlap
: —Cr1ter|aha,vealready been developec
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— Provides numg
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X, Deflned by EPA as“ scientifically defensible’
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e Disadvantages:
— Overly restrictive in some ecor egions

- — Doesnot reflect differing lake usesor
“implicitly‘'recognize need to base criteriaon
useimpairment = ' ¢ |

‘—Assum&e~75% of waterbocu&swolate 4"
criteria

— Not recommended by EPA as sole approach
to developing nutrient criteria

photo by Mike Burger
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Alternative Approaches for Development of

Draft Preliminary Nutrient Criteria- EPA
Region 1 RTAG

Statistical Approach — based on Frequency

Distributions and Selected Percentiles

Threshold Approach —based on comparison to

literature-derived nutrient thresholds for protection

of designated uses

Jse | mpairment Approach—ased on comparison
to 305(b) assessment of water uses

Multivariate Analysis —discriminant analysis for
potential sub-classification of waterbodies

Buffer Zone Land Use — D of reference lakes



Reference Condition or
Reference Water body Approach

 Reference Condition Approach Recommended
by EPA | dentifies Reference Water bodies that
Correspond to “ Unimpaired” or “Minimally
|mpaired” Conditions

e Criteriabased on “representative statistic” (such
asthe upper 25" percentile or the lower 75"
percentile) generated from reference water body

dataset
NN

O

\




Refer ence Condition or
Reference Water body Approach

(a) (b)
Reference Representative
Lakss Sample of

All Lakes
Lowar 2&th
Upper 25th ¥ percentile
percentile I
1
1
- 1 "'-._-
Higher water quality > prer warer qum‘:ry

U b 1U 1&-&U£bdﬂdb404bbU5bEDbb ?D?SH'D
Total phosphorus (ug/L)




Reference Condition or
Reference Water body Approach

e "Usel mpalrment” surveys
utilized in volunteer
monitoring programs can
Identify reference conditions
based on responses to survey
guestions

o Surveysoriginally developed
by VT and MN, and are now
utilized by most statesin
northeast and upper midwest
with volunteer monitoring
programs




USE IMPAIRMENT SURVEY FORM

« PLEASE CIRCLE THE ONE NUMBER THAT BEST
DESCRIBES YOUR OPINION OF THE SUITABILITY
OF THE LAKE FOR RECREATIONAL ENJOYMENT

TODAY (QC):

1. Beautiful, could not be nicer

2. Very minor aesthetic problems- excellent for swimming, boating,
and over all enjoyment

3. Swimming and aesthetic enjoyment dlightly impacted

4. Desireto swim and enjoy the lake substantially reduced, although
thelake still can be used

5. Swimming and aesthetic enjoyment of the lake impossible



USE IMPAIRMENT SURVEY FORM

« PLEASE CIRCLE THE ONE NUMBER THAT BEST
DESCRIBES THE PHYSICAL CONDITION OF THE
LAKE WATER TODAY::

1. Crystal clear water

2. Not quite crystal clear- alittle algae visible

3. Definite algae green-ness, yellowness, or brown-ness
appar ent

4. High algae levels with limited clarity and/or mild odor
present

5. Severely high algae levels with one or more of the following:
massive floating scums or streaks on lake or washed up on
shore, strong foul odor, fish Kkills



TOTAL PHOSPHORUS V.
RECREATIONAL ASSESSMENT

0.080
0.070

0.060
0.050 *
0.040

4
0.030
0.020
0.010 ‘ ‘

0.000

Median TP mg/l)




Use | mpair ment Report

Report Issued to EPA
In February 2003
Evaluating Use of
L ake Perception Data

307 Pages

>700 Tablesand
Figures

/ Methodsto Evaluate
Use I mpairment Data

Evaluating Lake Perception Data
As a Means to Identify

Reference Nutrient Conditions

Final Report to the
U.5. Exvironmental Protecton Agercy

EPARegions [, [Tand ¥V

New York State Federationof Lake Associations
2574 Webh Road
Lafayetie, NY 13084-9704

New Yok State Deparime nt of Ersironmental Corservation
Division of Water

625 Broadway, 4% Floor

Albany, NY 12233-3202

February 2003




YEARS

#LAKES/
SAMPLES

% LINKED w/WQ DATA

1992-99

~180/~3950

99 % Linked with Zsd
87 % Linked with TP
94 % Linked with Chl.a

1995-96

~135/~1950

100 % Linked with Zsd
0 % Linked with TP
0 % Linked with Chl.a

VT

1987-91

~90/~2550

95 % Linked with Zsd
55 % Linked with TP
75 % Linked with Chl.a

VT

1991-99

~60/~2500

98 % Linked with Zsd
0 % Linked with TP
80 % Linked with Chl.a

VT

1986-99

~925/~57,000

100 % Linked with Zsd
6 % Linked with TP
0 % Linked with Chl.a

VT

1990-99

~1215/~94,000

100 % Linked with Zsd
4 % Linked with TP
<1l % Linked with Chl.a

VT

1995-99

~125 /~3400

100 % Linked with Zsd
13 % Linked with TP
14 % Linked with Chl.a

OH

VT

1990-99

~120/~8400

100 % Linked with Zsd
0 % Linked with TP
0 % Linked with Chl.a

MI, MA*

NA

NA

NA

NA

PA,IL, IA,
CT NJ1**

NA

NA

NA

NA



Reference Condition or
Reference Water body Approach

e Criteriacan be based

on “representative
statistic” (such as 75 1 0 84 36
percentile) gener ated . .
N
9

from reference
water body or reference
condition dataset

 Reference waterbody
dataset can be defined
In multiple ways



HISTORICAL PRECEDENT?

e Minnesota and Vermont have
utilized use impairment datato
establish nutrient criteria

 |Lakesaredefined as*fully
supporting” if they exhibit
“Impaired swimming” (survey
response #3) at a frequency of
<10%

« |Lakesaredefined as*fully
supporting but threatened” if
they exhibit “impaired
swimming” at a freguency of
11-25%




" Regional Nutrient Criteria
In Lake Champlain:
Origin of Ecoregional Criteria

e Main Lake 10 g/l s
 Northeast Arm %ﬁgﬂ_-ﬁviﬁri‘:—- :__,

- Missisquoi Bay: 25:ug/r e s
~« South Lake: 25-54pglt '

- 2



Use | mpair ment vs. EPA Datasets

o Uselmpairment datasets generated
from water quality and perception data
collected in volunteer monitoring

programs 7!(—
 EPA datasets generated from all data

sour ces (including volunteer ' :

monitoring) |
 Extrapolating resultsfrom Use @

| mpairment datasetsto EPA datasets

requires similarities between the two

datasets




EPA Region | Ecoregions

> ECOI' ECIIOH VI I - M OStIy .. | Draft Aggregations of Level 11 Ecoregions
Glaciated Dairy Region L A T

e Ecoregion VIII-
Nutrient Poor L argely
Glaciated Upper
Midwest and Northeast

e Ecoregion X1V - Eastern
Coastal Plain




EPA Region | Sub-Ecoregions

Ecoregion 58-
Northeastern Highlands

Ecor egion 59-
Northeastern Coastal
Zone

Ecor egion 82-
L aurentian Plains and
Hills

Ecoregion 83- Eastern
Great L akes and
Hudson L owlands




Ecoregion V|

Distribution of EPA and Use Impairment Datasets
in Ecoregion VII: Secchi Disk Transparency

2500 4000
2000 - 1 3000 m
2T 1500 - Uselmp Dataset >
58 - 2000 §
2 £ 1000 A g
- )
500 - 1000
EPA Dataset
0 T T T o 0
0 2 4 6 8 .
Secchi Disk Transparency (meters) Fennsylvania
Distribution of EPA and Use Impairment Datasets Distribution of EPA and Use Impairment Datasets
in Ecoregion VII: Total Phosphorus in Ecoregion VII: Chlorophyll a
700 1500 250 1000
600 { \ ) 5 < EPA Dataset {800 _
500 - 1 . T
25 0 ] '\\EPA Dataset 1000 9 2 3150 1 600 35
= W) = g
b % 300 - N % § 100 4 Uselmp Dataset 1 400 %
> C 500 - -+ 500 o 3
@ 50 4 + 200
100 1 uselmp Dataset \ .~ ——
0 . . . . 0 0 : . ; ———— 10
0.00 0.03 0.06 0.09 0.12 0.15 0 20 40 60 80 100

Total Phosphorus (mg/l)

Chlorophyll a (ug/l)




Ecoregion VII|

Distribution of EPA and Use Impairment Datasets
in Ecoregion VIII: Secchi Disk Transparency

Total Phosphorus (mg/l)

2000 T—EPA Dataset 7000
T 6000
1500 1 1 5000
§1§ 1000 Uselmp Dataset | 4000 JD>
2 g - 3000 &
500 4 - 2000 f_(g,
- 1000
0 T T T 0
0 2 4 6 8
Secchi Disk Transparency (meters)
Distribution of EPA and Use Impairment Datasets Distribution of EPA and Use Impairment Datasets
in Ecoregion VIII: Total Phosphorus in Ecoregion VIil: Chlorophyll a
200 2500 250 400
4 2000 \ EPA Dataset T 350
150 - m = 200 - N\ T+ 300 m
25 1 1500 > 2 150 \ 1250 »
5 ¢ 100-/ g > +200 §
2 & T 1000 5 100{ Usklmp Dataset 1150 B
(%]
U EPA Dataset 1500 2 - ~ 1100 2
— —— — 1
0o 00 USZTD Datzs.;; 0 |03 oloA 06 0 060 0 ' ' ' —== go
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Chlorophyll a (ug/l)




Ecoregion X|

Distribution of EPA and Use Impairment Datasets
in Ecoregion XIV: Secchi Disk Transparency

Total Phosphorus (mg/l)

Chlorophyll a (ug/l)
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30 400 60 160
25 ,’\‘ EPA Dataset ey 5o - 1 140
; T 300 o3
2 20 - m b EPA Dataset T120
S T 250 © c 40 1 1100 T
< i 1 > © >
g_ 15 200 o Q 39 lgo ©
1 Q.
E 10 Uselmp Dataset 150 g = T 60 2)’5
o +100 @ @ 201 L 40 @
D 51 1 ) | Uselmp Dataset -
50 10 L 50
0 T T T u 0 0 0
0.00 0.02 0.04 0.06 0.08 0.10 0 5 10 15 20 25 20




Ecoregion 58

Distribution of EPA and Use Impairment Datasets
in Ecoregion 58: Secchi Disk Transparency

Total Phosphorus (mg/l)

160 600
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Ecoregion 59

Distribution of EPA and Use Impairment Datasets
in Ecoregion 59: Secchi Disk Transparency

35 140
30 - / \ EPA Dataset T 120
@ 25 \ 1100 m
i o
S 20 \\ T8 >
g 151 T6 £
g 10 - \ T4 o
) Uselmp Dataset
5 4 T 20
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Secchi Disk Transparency (meters)
Distribution of EPA and Use Impairment Datasets
in Ecoregion 59: Total Phosphorus
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Distribution of EPA and Use Impairment Datasets
in Ecoregion 59: Chlorophyll a
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Ecoregion 82

Distribution of EPA and Use Impairment Datasets
in Ecoregion 82: Secchi Disk Transparency

Chlorophyll a (pg/l)

40 300
<91 1 250
g 30 A —
% 25 {1 Uselmp Dataset T 200 2
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Ecoregion 83

Distribution of EPA and Use Impairment Datasets
in Ecoregion 83: Secchi Disk Transparency
0 50
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. Comparison of EPA and Use gi&
| mpairment Datasets

 For most ecoregions, largest datasets (EPA
and Use | mpairment) comprised of water
clarity data

 Relatively high correlation for water clarity
suggests perception “conclusions’ in Use
| mpairment dataset can be extrapolated to
EPA dataset

e L ower correlation for nutrients and
chlorophyll a probably due to smaller
datasets



Reference Condition or
Reference Water body Approach

e Method A:

— Define reference water bodies as those that
are described as* fully supporting”
recreational uses (“impaired swimming”
(Response 3 on the Impairment survey) at a
frequency of no greater than 10%)

— Reference condition correspondsto the 750
percentile of the reference water bodies




Reference Condition or
Reference Water body Approach

e Method A:

— “10%"” frequency benchmarks ar e consistent with the
suggested EPA CALM criteria used to evaluate
attainment of water quality standards or supporting
designated uses

— “Fully supporting” waterbodies violate standards at a
freguency of <10% using methodology adopted in M N
— Thismay also satisfy EPA’s definition of “ pristine”
waters asidentified asa standard for reference
water bodies (EPA Nutrient Criteria Technical
Guidance Manual)



Method A Schematic

Roforence Lakes =

Lokes Identified as "Could

Mot Be Mcer" or

25th Percentile of ANl Lokes

I
| 7ath Percentile of Reference Lakes

"Excellent for Most Uses"™ All Lakes Datasot

At Freguency = 94%

Higher water quality Lower water guality

Increasing Phosphorus ——

Increasing Chloroplyll —
Docreasing Clarity ——



Resultsfrom Method A:

Reference L akes” Fully Supporting” =
“Impaired” at Frequency <10%

Ecoregion V| _
(35% L akesMeet Criteria) : g:“
— Secchi Disk = 2.2 meters i :-:‘5'
(304a = 3.4 meters) ey ke B [

— Total Phosphor us = 22
ug/l (304a = 11 ug/l)

— Chlorophyll a=4 ugd/l
(304a = 3 pg/l) If




Resultsfrom Method A:

Reference L akes” Fully Supporting” =
“Impaired” at Frequency <10%

Ecoregion VII|

(62% L akesMeet Criteria)

— Secchi Disk = 2.9 meters
(304a = 5.1 meters)

— Total Phosphorus = 15
Lg/l (304a = 8 ug/l)

— Chlorophyll a=4 ugd/l
(304a = 2 ug/l)




Resultsfrom Method A:

Reference L akes” Fully Supporting” =
“Impaired” at Frequency <10%

Ecoregion XV

(37/% LakesMeet Criteria)

— Secchi Disk = 3.4 meters
(304a = 5.4 meters)

— Total Phosphorus = 23 | .
ug/l (304a = 8 ugll) —aey *rHhode Island

— Chlorophyll a=5 g/l Connecticut
(304a =2 ug/l)

ey Jersey



Resultsfrom Method A:

Reference L akes*® Fully Supporting” =
“Impaired” at Frequency <10%

Ecoregion Zsd (m) TP (pg/l) Chl.a (ug/l)
Method A/ | Method A/ | Method A/
304a 304a 304a
58 (67%) 42/5.4 1217 4/ 2
59 (40%) 3.8/5.8 23/ 8 6/2
82 (69%) | 4.1/6.4 NA /9 4/3
83(29%) | 3.9/47 14/ 10 4/ 4




Refer ence Condition or
Reference Water body Approach

e Method B:

— Define refer ence conditions by water bodies
that correspond to the most restrictive
conditions that meet EPA’s dataset criteria
(>10% of ecoregion and > 10 water bodiesin
dataset)

— Reference condition correspondsto the 750
percentile of the reference dataset




Refer ence Condition or
Reference Water body Approach

e Method B:

— Consistent with EPA guidance instructing
Statesand Tribesto“...usethe most
protective approach for ... reference
condition calculations’ (EPA Nutrient
Criteria Technical Guidance M anual)



Most Restrictive Criteria

Ecoregion Most Restrictive Criteria
w/ > 10% of Database and > 10 L akes
VII “Unimpaired” >75% of samples
VIII “Unimpaired” >90% of samples
X1V “Minimally Impaired” (QB2) >90%
58 “Unimpaired” >90% of samples
59 “Minimally Impaired” (QB2) >90%
82 “Unimpaired” >90% of samples
83 “Minimally Impaired” (QB2) >90%




Method B Schematic

Rafarence Lakes =

25th Parcentile of AN Lakes

L akos With NMost Favorable i

Assessont Mooting EPA

Dataset Criteria

Highar water guality

Increasing PRosphorus ——

Increasing Chloroplyll —
Decreasing Clarily —

I
75th Percentile of Referanca Lakes

Al Lakes Dataset

Lower water guality



Results from M ethod B:

Reference Lakes M eet M ost Protective Criteria

 Ecoregion VIl (10% of Lakes Meet Criteria)
— Secchi Disk = 2.0 meters (304a = 3.4 meters)
— Total Phosphorus = 22 ug/l (304a = 11 ug/l)
— Chlorophyll a=4 ug/l (304a = 3 ug/l)
« Ecoregion VIII (15% of L akes Meet Criteria)
— Secchi Disk = 3.4 meters (304a = 5.1 meters)
— Total Phosphorus= 12 ug/l (304a = 8 pg/l)
— Chlorophyll a =3 ug/l (304a =2 ug/l)
o Ecoregion X1V (37% of Samples M eet Criteria)
— Secchi Disk = 3.4 meters (304a = 5.4 meters)
— Total Phosphorus = 23 ug/l (304a =8 ug/l)
— Chlorophyll a =5 g/l (304a = 2 ug/l)




Results from M ethod B:
Reference Lake Meet Most Protective Criteria

Ecoregion Zsd (m) TP (pg/l) Chl.a (ug/l)
Method B/ | MethodB/ | Method B/
304a 304a 304a
58 (16%) | 4.6/5.4 9/7 3/2
59 (40%) 3.8/5.8 23/ 8 6/2
82 (14%) 44/6.4 NA/9 4/ 3
83(29%) | 3.9/47 14/ 10 4/ 4




Reference Condition or
Reference Water body Approach

e Method C:

— Apply the % water bodies that meet the Method 1 criteria
In the use Impair ment dataset to the overall EPA nutrient
dataset

=0 of lakesin the use impairment dataset that are described as
“could not be nicer” or “very minor aesthetic problems, but
excellent for ..most uses’ (Response 1 or 2 on the impair ment
survey) at a frequency of no lessthan 90% of the recr eational
season (summer)

— Reference condition correspondsto the 75" per centile of
the reference water bodies




Method C Schematic

% Reference Lakes="% Lakes Hextified L

a5 "Could Mot Be Nicer" or "Excellent — —
for Mo Uiz At Frarmoney = 959

\

Reference Lakes
Defined ot 6010
Porcentile

A

I\ T5th Perceutile of

Tt U=e lmpaimort Lakes
&
1

u]
Could Mot b= Could Mot Be= Could Mot B

Mioer Moer or Bvozllarmt Mosr or Erczllant

for Mot Usas  for Mot Usas or

Hlightly I paired

\ Raference Lakes =
45 Percoutile

\
b

I A
I Al Lakes Dmasat
I MNumber of
Lokes
|
. i
: ; d5% .
Higlher wader guality Lower water grality

Tcreasing Phosphors ——
Increasing Chloroplyf —
Decreasing Clarily —




Method C Schematic

rCould | "Excellent” i
NotBe | 1 Use Impairment a
Nicer" Datazet

Number of Lakes

I
Least 5005 Most
Favorable Favorable
Asseszments Aszezsments

60% of Use
Impairment Lakes
= Reference

Lakes

75th Percentile of
Reference Lakes = ™™
45th Percentile of All Lakes




Results from Method C:

Reference L akes” Fully Supporting” =
“Excellent” or Better at Freguency > 90%

 Ecoregion VIl (35% of Lakes Meet Criteria)
— Secchi Disk = 3.3 meters (304a = 3.4 meters)
— Total Phosphorus = 10 pg/l (304a = 11 ug/l)
— Chlorophyll a=4 ug/l (304a = 3 ug/l)
« Ecoregion VIII (62% of L akes Meet Criteria)
— Secchi Disk = 3.9 meters (304a = 5.1 meters)
— Total Phosphorus= 10 ug/l (304a = 8 pg/l)
— Chlorophyll a =3 ug/l (304a =2 ug/l)
e Ecoregion X1V (37% of Lakes Meet Criteria)
— Secchi Disk = 5.1 meters (304a = 5.4 meters)
— Total Phosphorus=9 ug/l (304a =8 ug/l)
— Chlorophyll a =2 pg/l (304a = 2 ug/l)




Results from Method C:

Reference L akes” Fully Supporting” =
“Excellent” or Better at Freguency > 90%

Ecoregion Zsd (m) TP (ug/l) | Chl.a(ug/l)
Method C/304a | Method C/304a | Method C/ 304a

58 (67%) 40/5.4 10/ 7 3/2

59 (40%) 55/5.8 9/8 2/ 2

82 (69%) 48/6.4 12/9 5/3

83 (29%) 5.0/4.7 9/10 3/4




Results from All M ethods;

Ecoregion V|
M ethod Zsd(m) | TP(ug/) | Chl.a(ugll)
(YL akes Meeting Method / 304a Method / 304a Method / 304a
Criteria)
A (35%) | 22/34 22/ 11 4/3
B (10%) | 28/34 22/ 11 4/3
C(35%) | 33/34 10/ 11 4/3




Results from All M ethods;

Ecoregion VII|
M ethod Zsd(m) | TP(ug/) | Chl.a(ugll)
(YL akes Meeting Method / 304a Method / 304a Method / 304a
Criteria)
A (62%) | 29/5.1 15/ 8 3/2
B(15%) | 34/51 12/8 3/2
C(62%) | 39/5.1 10/ 8 3/2




Results from All M ethods;

Ecoregion X1V
M ethod Zsd(m) | TP(ug/) | Chl.a(ugll)
(YL akes Meeting Method / 304a Method / 304a Method / 304a
Criteria)
A (37%) | 3.4/54 23/8 5/2
B(37%) | 3.4/54 23/8 5/2
C(37%) | 5.1/54 9/8 2/2




Results from All M ethods;

Ecoregion 58
M ethod Zsd(m) | TP(ug/) | Chl.a(ugll)
(YL akes Meeting Method / 304a Method / 304a Method / 304a
Criteria)
A (67%) | 4.2/54 12/7 4]2
B(16%) | 4.6/54 9/7 3/2
C(67%) | 4.0/54 10/ 7 3/2




Results from All M ethods;

Ecoregion 59
M ethod Zsd(m) | TP(ug/) | Chl.a(ugll)
(YL akes Meeting Method / 304a Method / 304a Method / 304a
Criteria)
A (40%) | 3.8/5.8 23/8 6/2
B (40%) | 3.8/5.8 23/8 6/2
C (40%) 55/5.8 9/8 212




Results from All M ethods;

Ecoregion 82
M ethod Zsd(m) | TP(ug/) | Chl.a(ugll)
(YL akes Meeting Method / 304a Method / 304a Method / 304a
Criteria)
A (69%) | 4.1/6.4 NA /9 4/3
B(14%) | 4.4/6.4 NA /9 4/3
C(69%) | 4.8/6.4 12/9 5/3




Results from All M ethods;

Ecoregion 83
M ethod Zsd(m) | TP(ug/) | Chl.a(ugll)
(YL akes Meeting Method / 304a Method / 304a Method / 304a
Criteria)
A (29%) | 39/47 14/ 10 4] 4
B(29%) | 3.9/47 14/ 10 4] 4
C(29%) | 50/4.7 9/ 10 3/4




Reference Condition or
Reference Water body Approach

o Alternative Approaches:

— Build criteria based on refer ence condition
rather than reference water body

» Reference conditions based on only “could not

benicer” or “excellent for most uses’ samples

— Build criteria based on allowing up to 25%
frequency of impairment (rather than 10%)

» Based on conservative side of “ partially
supporting” conditionsin CALM



Reference Condition or
Reference Water body Approach

 Advantages:
— Based on use impair ment

— Can take advantage of both use impair ment
datasets (to delineate break between
r efer ence and non-reference) and lar ger
EPA datasets

— Can get around relatively small datasets for
some variables (causal or response)



Reference Condition or
Reference Water body Approac

e Disadvantages:
— May be difficult to explain to public

— May be subject to non-representative
datasets (In some ecoregions or states)

— Results may be sensitive to “ unreasonabl e’
use impair ment assessments

— Not yet consistently adopted by EPA



One Approach to Assigning Nutrient
Criteria: Phosphorusin ER 83

Option 1. Narrative Standard
— Non-numeric

Option 2. Guidance Value

— 10-25 ug/l (VT-ranging from 10 ug/l @ Malletts Bay to 25 ug/l at
Missisquoi Bay); most common in 14 ug/!

Option 3. Default 304(a) Criteria

— 10 g/l

Option 4. Reference Conditions. Use Impairment Criteria
— 9-14 g/l (average = 12 ug/l)

Final Phosphorus Criteria = Average of Options 1-4

— 12 ug/l (or rangeof 9-25 ug/l )



Additional Work to Be Done

actual nutrient cri eria, rather than evaluating
all potential approaches

Definition of “reference condition” (asrelated




