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What Ever Happened to Nutrient Criteria?

Office of Water EPA 822-R-08-002
4304

United States
Environmental Protection

- Eil{nﬁttf%f@'m' The goal was for the
States/Tribes to establish
these criteria as part of their
water quality standards
within three years o
@ completion of the quidance
8 g ¥ I.e., by the end of the
] calendar year 2003

&
NEWE: 202/ Urrat Copference)— Watepled Naragernert Z Tty Zﬂ[.\/] g?



Nutrient Criteria Adoption Status

States with Total Nitrogen or Total Phosphorus Criteria

States with Chlorophyll-a Criteria
[ 1092 | 2008 [ 2013 [ 2014 J 2015 [ 2016 [ 2017 [ 201 [ 201 J 2020 ] current]

Some waters with N and/or P criteria (Level 2)

Other Related Parameters: Mitrate .

Massachusetts

Some waters with N and/or P criteria (Level 2)

Other Related Parameters: none

Rhode Island

1 watertype with N and/or P criteria (Level 3)

Lakes/Reservoirs Statewide P Criteria
Rivers/Streams No N/P Criteria
Estuaries No N/P Criteria
District of Columbia IEE el Complete set of chlor-a criteria for all watertypes™
Jther Related Parameters: nong omplete set of N and P criteria fo atertypes”

e | _ _ - . Commonwealth of b ern Marianas
Commonwealth of Northern Marianas iz 2 iz

— - - . Guam
Guam ome wate . )

. Puerto Rico
<[ —
U in |

*"Watertypes™ on the national maps and tables within this webpage refers to three watertypes: lak irs, i ies. Criteria for additional watertypes are included
* "Watertypes" on the national maps and tables within this webpage refers to three fank irs, ri ies. Criteria for additional watertypes are included under the State/Territory Details tab.
under the State/Territory Details tab.
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United States Government Accountabllity Offlce

United States Government Accountability Office

Report to Congressional Requesters Report to the Honorable Sheldon
GAO GA@ Whitehouse, U.S. Senate

peeembers0i? CLEAN WATER ACT e WATER POLLUTION

Changes Needed If
Key EPA Program Is
to Help Fulfill the
Nation’s Water Quality
Goals

= Pollutants had been reduced
in many waters, but few
impaired water bodies have
fully attained water quality
standards.

Some States Have
Trading Programs to
Help Address Nutrient
Pollution, but Use Has
Been Limited

The importance of nutrient
discharge limits

The challenges and
uncertainties of nonpoint
source nutrient reductions

GAO-14-80 GAO0-18.84
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Figure 1: Sources of Nutrient Pollution to Water Bodies
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Figure 1. Conceptual model linking increasec geaquatic life use (Source: US EPA 2010a).

What's Wrong with this Picture?
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Figure 1: Sources of Nutrient Pollution to Water Bodies
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Geomorphology
Stream channels with natural geomorphic dynamics.

| The 1972 Clean Water Act aimed to

" | collectively "restore and maintain the N, ... ok T
... chemical, physical, and biological
- integrity of the nation’s waters.”

TR Biological Condition
o o Biological community diversity, composition,
VNS relative abundance, trophic structure, condition,
= and sensitive spedies.
. o

ey —

|
: Landscape Condition

— Patterns of natural land cover, natural disturbance regimes,

e e

lateral and longitudinal connectivity of the aguatic
ervironment, and continuity of landscape processes.

Idé--nfi_

r:fyingahd Protecting
A Healthy Watersheds .

.\ , Concepts, Assessments, and Management Approaches wetland, riparian, floodplain, lake, and shoreline
b W habitat. Hydrologic connectivity.

el February 2012
ks
v
vy . Hydrology
(el : . e ) Hydrologic regime: Quantity and timing of flow or water
- \""EPA level fluctuation. Highly dependent on the natural flow
£ i (disturbance) regime and hydrologic connectivity, induding

surface-ground water interactions.
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o EPAGOO/R-14/475F | January 2015 | epa.goviresearch

United States
nvironmental Protection
Agency

Connectivity of Streams & Wetlands

to Downstream Waters:

A Review & Synthesis of the Scientific Evidence

Office of Research and Development
NCEA (Washingéon DC, Cincinnati OH), NERL (Cincinnati OH, Las Viegas NV) and NHEERL (Corvallis OR)
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What Is an Active River Area?

April 2008

Conserving or restoring stream and river ecosystems
requires an approach that not only focuses on the
streams and rivers themselves, but also incorporates

floodplains and other adjacent upland areas, and the
processes that directly link them.

The Active River Area (ARA) model is a mapping

framework. It is designed to capture the ever-
changing nature of streams and rivers by identifying
the full range of riparian and floodplain conditions
across the landscape.

A Conservation Framework for Protectmg Rivers and Streams

R T B g

o ARA mapping results are intended to support effective

freshwater conservation, restoration and management
by ensuring the extent of the full complement of
physical and ecological processes required to maintain
freshwater ecological healthis known.

m https://storymaps.arcgis.com/stories/87087ecab92f4b36ab47ea7 162c5900§)
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EPA 842-R-16-001

SEPA The Biological Condition Gradient (BCG)

A Practitioner’s Guide to the Biological
Condition Gradient: A Framework to Describe
Incremental Change in Aquatic Ecosystems

The Biological Condition Gradient:
ical Response to Increasing Levels of Stress

February 2016

- 5
e
i

Biological Condition

Level of Exposure to Stressors

Watershed, habitat, flow regime Chemistry habita d/or flow
ang = SOSNEE = =TSSP == ol from

Figure 2. Conceptual model of the BC their
cumulative effects on the biota is likely nonlinear, the relz NSNIL presented < F ate the concept.

@
NEWE: 202/ Urreat Copfererce— Watelied. /Iaﬂagemeﬂl Ty Zﬂf.\/] g?



% Tree Cover Within Watershed

BENCHMARKING % Tree Cover Within 100ft. Buffer
(Goetz et al. 2003)

Biointegrity
Benchmarks:

e Buffer Condition
e >80% Tree Cover

Excellent i Excellent

 Watershed Condition
e >50% Tree Cover

a significant decrease in

* Impervious Cover stream health rating with:
* <5% Imperv Cover

1) more impervious cover

2) fewer trees in buffer

3) less tree cover in watershed

Excellent Good

NEW 202/ Wrnat Cov



thin Watershed

O Impervious Cover
O Watershed Tree Cover
B Buffer Tree Cover

Combined Condition -

* Excellent=<6% IC Sl 2k
and >65% BC

e Good=<10%IC

o | sheds there 1S
and 260% BC ecrease in

Combined Condition , , , ating with:

excellent | good fair
Index (CCIE) = Stream Health Rating ous cover

WCI x (1-(WCI-BCI)) = buffer

* Fig. 7. Stream health rankings in relation to (a) impervious surface cover,
51 (1-(.51 - .77)) (b) watershed tree cover, and (c) ripanan buffer tree cover, each derived

r in watershed
= 0.64 from the IKONOS mmage data.

'd
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BIOCONDITION GRADIENT (BCG)
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Biological Condition Gradient (BCG) Data 2020 Assessments

160 Samples

From 144
1st — 3rd Order Streams

NEW 202/ Urrrat Capperence— Wateisried Wanagernernt Z iy 2&'4“

oMacroinvertebrates |

-

MMI =
Macroinvertebrate |
Multimetric
Index

CT Dept. Energy and Environmental Protection 1
Ambient Biological Monitoring Network
https:/ /ctdeepwatermonitoring.github.io/BCGMap/

"
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" Model My Watershed* UU
, Active River Ares (ARA) NLCD 2011 Land Cover (CONUS)
Analyze Monitor Model SO Smith et al. 2008. https://www.mrlc.gov/data/nlcd-
‘WATER RESEARCH CENTER
2011-land-cover-conus-0

Continental US Medium Resolution 2 &

Streams Land Soil Terrain Climate Pt Sources Animals Water Qual

Land cover distribution

Land cover distribution
‘ > % Turn off
CD2011)©®

Combined Condition
Index (CCl)
CCl =

WClI x (1-(WCI-BCI))

Cultivated Crops

Woody Wetlands

Emergent Herbaceous Wetlands
0%

https://modelmywatershed.org/ | .



https://www.mrlc.gov/data/nlcd-2011-land-cover-conus-0

CCl v MMI for 144 15t — 3'd Order CT Streams
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CCl v MMI for 144 15t — 3'd Order CT Streams
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BIOCONDITION GRADIENT (BCG)

A

o A

5 0.7 0.8

- -
rshed Condition (CCI
@
[
Fig. 7. Stream health rankings in relation to (a) impervious surface cover, 7D %WM 2 J‘ 2” (=]
(b) watershed tree cover, and (c) riparian buffer tree cover, each derive qu

from the IKONOS image data.

HIGH

CCl,=0.64

excellent good
Stream Health Rating




CClg = 0.64

ccl=0.57 |

CCl, = 0.47

Stream Health Rating

Fig. 7. Stream health rankings in relation to (a) impervious surface cover,
(h) ate r\h d tree d (c) riparian buffer tree cover, each derive

from the IKONOQ d ta.

LOW 0 _|| s I

BIOCONDITION GRADIENT (BCG)

i E:‘E“
i
A

0.0 0.2 7 0.8 1.0

rshed Condition (CCI
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Decision Support for Waterched Management

Station_Name

Watershed
Area (acres)

Watershed
Natural Area
(acres)

Watershed
Natural Area
Fraction
(WCl)

Buffer

Natural Area

Fraction
(BCl)

Harbor Brook

2011

0.26

0.28

Combined
Condition
Index (CCl)

0.27

Monitored
MMI

Linear MMI

Trout Brook

3132

0.35

0.44

0.38

Spoonshop Brook

823

0.43

0.36

0.40

Muddy River

5903

0.47

0.61 N\,

0.53

Management
Emphasis

o

Coginchaug River

15358

0.61

2

0.64

Tankerhoosen River

4090

0.68

0.75 4

0.73

0.73

()
I

Bunnell Brook

1870

0.69

0.85

Latimer Brook

8694

0.83

Green Fall River

4448

0.93

0.93

Freeman Hill Brook

1102

0.93

0.94\

N
Coaa | (investigate )

Shady Oak School Brook

445 0.90 /)

2 Gty 208 &
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Connecticut’s Changing Landscape

a study of land cover change in Connecticut, 1985-2010

gtar
P e

160 Coastal Sub-Regional Wat”e'rsheds

/ S

Sub-regional basins in the study area are colored.
Inside each basin is the basin number and name. In

SO““D this pdf, you can click on the layer tab (left side) to

turn layers on and off.

’I|\




CCl and Recovery Potential for 160 CT Watersheds

® Current CCI m Buffer Mgmt Upland Mgmt ‘ m._.-r
el o

Excellent

Buffer Mgmt = 100% Recovery in 100’
Buffer

Upland Mgmt = 25% Recovery of Non-
Forest Cover

Combined Watershed Condition Index (CCl)

21 31 41 51 61 71 81 91
Watersheds

Note: CCI Calculated using 100’ buffer for BCI p
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Baseline Load =

Nitrogen Loads (Tons N/Year) by Source
61,351 tons N/Year Delivered to Long Island Sound
58.5% Reduction = .
24 570 tons N/Year Pre-Colonial
Upstream 3980,
TMDL Load = (MA, NH, VT) |

36,781 tons N/Year 13565

ST

ik
_'<“ MA§SALHUSET TS’
%0
So'no' 1d
/-Qr;’
aaaaa

7 Mo S Monchester ¥
Nation GHESESSE Y )2 VN /
B LG b { u /
Albany ] (s SR

o NY
EF = Enrichment Factor (Becker, 2014) PO-IZ_\QVC%ESO

NEW W 202/ Urnrreat Copference— Wateisried Naragerniert

Nonpoint/
Storm Water

//r 4907

CT POTWs

Enrichment Factor =
Load/Natural Load

Baseline

Enrichment Factor =

Total Load/
Pre-Colonial Load =
~ 15!

TMDL
Enrichment Factor=
TMDL Load/
Pre-Colonial Load =
~ 9l

2 Gty 208 &



CaIcuIated Nitrogen Loads from CCI

20.0 - ——
18.0 \ J.0¢
16.0 -
14.0
12.0
10.0
8.0 |
6.0 f

i |
-
il | |

0.00 0.10 0.20 0.30 0.4% .5 070 0.80 090 1.00
Watersh tion (CCI)
1 = Enrichment Factor

"
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CT Subregional Watershed Total Nitrogen Loading and Attainment

Subregional WS Data Condition Indices TN Loading

l/

Combined | Combined Current Best

Point Sourcel| Currentl BAC
Watershed | Recovery |TMDL Target| Watershed v Attainable
. . Under/Over Under/Over
Condition | Condition Load

Condition
Index (CCI) | Index (CClg)

TMDL Target TMDL Target

mm-—-_
| WINTERGREENBROOK | 043 | 073 | 13 | 16 | o
| WowBROOK | o055 | o8 | 13 | 12 | o
28 | 19 | o |
19 | 10 | o |
4 | o

Watershed Name

SLVERMINERIVER | 064 | 086
UTTLERVER | 072 | 094 |

| copsBROOK | 080 | o094 [ 9 |
| DICKINSONCREEK | o086 | o098 [ 19 | 7 | o
mm“—“J——m

'0
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CT Subregional Watershed Total Nitrogen Loading and Attainment

Subregional WS Data Condition Indices TN Loading

Combined | Combined Best
Wc:tner:;'nee q i d| Currently es BAC

Attainable
Watershed Name condition | Condition Under/Over Condition Under/Over

TMDL Target TMDL Target
Index (CCI) | Index (CClg) arge arge

YELLOW MILLCHANNEL| 023 | 054 |
WINTERGREENBROOK | 043 | 073

— [ w»
13 | 16 |
 wuoweRook | o055 | o080 | 13 | 1 _
| SIVERMINERVER | o064 | 08 [ 28 | 19
| UTTLERWVER | o072 | o094 [ 19 | 10
| coppsBROOK | 080 | o094 | 9 | 4
| DICKINSONCREEK | 08 | o098 [ 19 | 7 | 3
mm“—“J“——

'0
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CT Subregional Watershed Total Nitrogen Loading and Attainment

Subregional WS Data Condition Indices TN Loading

- - \
Combined | Combined Best

i | BA
Watershed Currently ¢

Attainable

Watershed Name . .. Under/Over .. Under/Over
Condition | Condition Condition

TMDL Target TMDL Target

(tons/yr)

Index (CCl) | Index (CCIR)

YELLOW MILLCHANNEL| 023 | o054 |
WINTERGREENBROOK | 043 | 073 |

| WILOWBROOK | 055 | 080 |

| SLVERMINERIVER | 064 | 086 |

| UTTLERVER | 072 | 094

| COPPSBROOK | 080 | 094 |

| DICKINSONCREEK | 086 | 098 | 19
mm“—

'0
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In Summary:

A Viable Method! An Ecosystem Application!
Decision Support for: Natural Recovery Iis:
s Assessment = Functional
= Management Planning = Adaptive
= Biointegrity Endpoints = Transitional
= WS Condition Targets = Resilient
= Buffer Sizing = Low Cost
= Recovery Potential = Aimed at Well-being
= Nutrient Targets and TMDLs Outcomes

00
=]
>
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