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NUTRIENT IMPAIRMENTS

Connecticut Listed 21
Freshwater Nutrient-Related
Impairments on the 2006
Impaired Waters List




ISSUES

Average Phosphorus Concentration vs. Aquatic Life Use Criteria
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ISSUES

Total Phosphorus Concentration (mg/L) At Low Impervious Cover (<4 % ) Forested Sites (> 85%)

0.08 1
0.07 1
0.06 1
0.051
0.04 1
0.03 1

0.02 1

0.01

=
o0
=
-’
=
=)
=
]
S
-
=
5]
(5]
=
=)
Q
v
=
S
=)
=
(="
=)
=
Ay
pt
]
o
ot

0.00




ISSUES

Implementation

Is this enough green?

Is this too green?

Does green impair
recreational uses?



CURRENT WATER QUALITY STANDARDS

Numeric Interpretation of Current Narrative Water Quality Standard




OBJECTIVES

reference conditions

Describe the characteristics of water body segments least
impaired by human activities. As such, reference conditions
can be used to describe attainable biological or habitat
conditions for water body segments with common
watershed/catchment characteristics within defined
geographical regions. (EPA, 2000)
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METHODOLOGY



METHODOILOGY: Classity Watersheds By Land Use
and Upstream Discharges

Instream Total Phosphorus Concentrations Under Varying Land Use No WPCFs
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METHODOLOGY: Steps to Calculate Best Attainable
Condition (BAC) ILand Use Export LLoads

Export % Land Cover Other Land WPCF

Coefficient | Criteria Cover Criteria

Forest > 75% <=10% NONE
Developed

Agriculture | >25% <=10% NONE
Developed

Urban > 25% <=10% NONE
Agriculture




METHODOILOGY: Model Export Coefficients
Across Varying Flow Conditions

Export Equation
Coefficient

Forest = (0.0004553)(% Storm Chg) + 0.00005761

DISCHARGE (CFS)

Urban = (0.002002)(% Storm Chg) + 0.0001115

SURFACE
RUNOFF

Agriculture | = (0.00589)(% Storm Chg) + 0.0008542

1/15/1995
1/29/1995
2/12/1995
3/12/1995
3/26/1995
4/9/1995
4/23/1995
5/21/1995
6/4/1995
6/18/1995
71211995
7/16/1995
7/30/1995
8/13/1995
8/27/1995
9/10/1995
9/24/1995
10/8/1995
10/22/1995
11/5/1995
11/19/1995
12/3/1995
12/17/1995
12/31/1995

Figure 1. Forest Quantile Regression Scatterplot. Figure 2. Agriculture Quantile Regression Scatterplot. Figure 3. Urban Quantile Regression Scatterplot
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METHODOLOGY: Compare Export Coelficient
Non-Point Source Current Loads with “Actual’

Current LLoads

: . Watershed Area Total _E?<port Total Actual
Station_ID [Station_Name Coefficient Load (Ibs/day)
Load (Ibs/day) y

1608 MIRY BROOK AT YE OLDE RD 23.37% 68.29% 8.34% 1.20
.38

MATTABESSET RIVER AT ROUTE
9 0 0
1192704 379 AT EAST BERLIN _ 44.11% 44.82% 11.07%

BUNNELL (BURLINGTON) BR NR o o o

BROAD BROOK AT BROAD

0, 0, 0,
STONY BROOK NEAR WEST

0 0 0




METHODOLOGY: Apply Applicable BMPs to Final

Export Coefficients Across Varying Elow Conditions to
Calculate BAC Land Use Export LLoad

Land Use Load = X[Average Land Use BMP Export * Upstream Land Use Area]

Export Average Export Literature Value BMP | BMP Percent Average BMP
Coefficient Coefficient Percent Reductions Reduction Used for | Export Coefficient
(Ibs/acre/day) (EPA, 1993) Current Analysis (Ibs/acre/day)

Urban 4.34*10 5-65% 60% 2.61*%10 4
Forest 1.31*10 * 0% 0% 1.31%10 4

Agriculture 18.04 *10 4 30-75 % 60% 10.83 *10 4
*Apply BAC BMPs Based on EPA Region 1 Stormwater Study When Complete

BAC Urban Export Coeflicients Compared to Current BAC Agricultural Export Coefficients Compared to Current
Average Export Coefficients Across Varying Storm Changes Average Export Coeflicients Across Varying Storm Changes

Variable Variable

@ Auverage Current Urban Conditions @ Average Current Agricultural Condition:
Best Attainable Urban Conditions Best Attainable Agricultural Conditions
Percent Percent
Reduction Reduction
T T T T T T
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

T T T T T T
0.0% 20.0% 40.0% 60.0% 80.0% 100.0% Percent Storm Change
Percent Storm Change

Export Coefficient (Ibs/acre/day)
Export Coefficient (Ibs/acre/day)




METHODOLOGY: Steps to Calculate BAC
Discharge Export [Loads

INDICATORS*

Habitat Factors that Affect Biomass Levels
in Streams Given Adequate to High Nutrient

Supply
=Open Canopy
=Shallow Stream Depth
=Smaller Depth to Width Ratio

Response Variables that Indicate Nutrient
Enrichment

=High Levels of Phosphorus

=High Levels of Algal Biomass as
Chlorophyll a

»pH and Dissolved Oxygen

* EPA (2000) Nutrient Criteria
Technical Guidance Manual



METHODOLOGY: Identilty Flow in Suriace Water
DS from Discharge




METHODOLOGY: Identity Indicators ofi Nutrient

Enrichment
GIS Analysis of Response Variables that Indicate Nutrient Enrichment

Parameter High Indication | Medium Indication | Low Indication
of Enrichment of Enrichment of Enrichment

Seasonal (April — October) Total | >0.1 0.05-0.1 <0.05
Phosphorus Concentrations
(mg/L)

Seasonal (April — October)
Chlorophyll a — Periphyton
(mg/m?)

Seasonal (April — October) >30 15-30
Chlorophyll a — Plankton (mg/L)

Van Dam Trophic State Index — | 5 (Eutrophentic) | 4 (Meso-Eutrophentic)
Eutrophentic Species (Presence /
Absence)

GIS Analysis of Habitat Factors that Affect Biomass Levels

Parameter Affect Biomass Do Not Affect
Levels Biomass Levels

Dams /Ponded Areas Present Absent




METHODOLOGY: Identify Indicators of Nutrient
Enrichment




METHODOIOGY: Calculate the Percent Contribution

of Discharge to Waterbodies Indicating Nutrient
Enrichment

Downstream Waterbody Indication
of Nutrient Enrichment

>20 %
Contribution

>2 % -20%
Contribution

<2%
Contribution

Currently Listed on the 2006 CT
303d Impaired Waters List for
Nutrient Impairment

High

High

Low

High Indication of Enrichment With
Dams / Ponded Areas

High

Medium

Low

High Indication of Enrichment
Without Dams / Ponded Areas

Medium

Medium

Low

Medium Indication of Enrichment
With Dams / Ponded Areas

Medium

Low

Low

Medium Indication of Enrichment
Without Dams / Ponded Areas

Low

Low

Insignificant

Low Indication of Enrichment

Insignificant

Insignificant

Insignificant




METHODOLOGY: Apply Appropriate Average BMP
Seasonal (April through Oct.) Performance Limits

Average Performance Limits Based on the Average Percent Total Phosphorus
Load Contribution to Varying Levels of Nutrient Enriched Waterbodies

BMP Average Feasibility
Performance

0.2 mg/L Technically Feasible with Additional Filters and Chemical Addition.

0.7 mg/L Technically and Economically Feasible with Chemical Addition.

Cap at Current Load | May Need Additional Treatment if Future Expansion is Planned.

Monitor and No Additional Treatment at this Time. Continue to Monitor and
Reevaluate Reevaluate if Necessary.




METHODOLOGY: Apply Appropriate Average BMP
Seasonal (April through Oct.) Performance Limits

Average Performance Limits Based on the Average Percent Total Phosphorus

Load Contribution to Varying Levels of Nutrient Enriched Waterbodies

Downstream Waterbody Indication
of Nutrient Enrichment

>20 %
Contribution

>2%-20%
Contribution

<2%
Contribution

Currently Listed on the 2006 CT
303d Impaired Waters List for
Nutrient Impairment

0.2 mg/L

0.2 mg/L

Cap at Current
Load

High Indication of Enrichment With
Dams / Ponded Areas

0.2 mg/L

0.7 mg/L

Cap at Current
Load

High Indication of Enrichment
Without Dams / Ponded Areas

0.7 mg/L

0.7 mg/L

Cap at Current
Load

Medium Indication of Enrichment
With Dams / Ponded Areas

0.7 mg/L

Cap at Current
Load

Cap at Current
Load

Medium Indication of Enrichment
Without Dams / Ponded Areas

Cap at Current
Load

Cap at Current
Load

Monitor and
Reevaluate

Low Indication of Enrichment

Monitor and
Reevaluate

Monitor and
Reevaluate

Monitor and
Reevaluate




METHODOLOGY: Preliminary Seasonal Average
Performance LLimits at WPCEs




METHODOLOGY: Calculate BAC Discharge Export
ILoad

BMP Average Feasibility

Performance

0.2 mg/L Technically Feasible with Additional Filters and Chemical Addition.
0.7 mg/L Technically and Economically Feasible with Chemical Addition.

Cap at Current Load | May Need Additional Treatment if Future Expansion is Planned.

Monitor and No Additional Treatment at this Time. Continue to Monitor and
Reevaluate Reevaluate if Necessary.

BAC Discharge Export Load = Concentration * Current (5-Year) Average Flow Rate
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IMPLEMENTATION



Pick a location anywhere in the State...

ry WP

BAC BAC BAC BAC Nutrient
Agriculture | Forest Urban | WPCF Criteria

882.21 805.51 | 1517.13 3357.3 6562.15

Jbtain Seasonal Nutrient Criteria
(Ibs/season)




IMPLEMENTATION:
Danbury WPCF BAC Export Load

Permit

BAC
Average
Performance
Limit

Current
(5-Year)
Average
Flow Rate

BAC
Export
Load

CT0100145

Permit

Danbury
WPCF

0.2 mg/L

Average
Seasonal Daily
Load (Ibs/day)

9.58 mgd

3357.3 Ibs

Downstream
Waterbody
of Concern

B Low
B Medium
© High

o Dams

—— Downstream Flow in Surface Water from Danbury WPCF
Waterbodies Listed on the CT 303(d) Impaired Waters List
Indicators of Nutrient Enrichment

Habitat Factors that Affect Biomass Levels

Lake Lillinonah

Area Upstream
Waterbody (Sg Mi)

~ Average Load
at Waterbody
Outfall (Ibs/day)

% of WPCF
Contribution to
Phosphorus Load

CT0100145

Danbury
WPCF

71.65

Lake
Lillinonah

1391.38

573.13

12%

CT0100145

Danbury
WPCF

71.65

Limekiln
Brook

13.85

84.1

85%




IMPLEMENTATION: Still River BAC ILand Use

Export lLoad

Still River Site 1609 Total Phosphorus BAC Land Use
Export Load (Ibs/day) Compared to Current Condition
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IMPLEMENTATION: Still River TIMDIL

Still River Site 1609 Total Phosphorus Load (Ibs/day) BAC Compared to Current Condition

1000+ @ Best Attainable Condtion (BAC) Load -

B Current Condition Load
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STILL RIVER: Getting Back to BAC

TMDL = WLA + LA + Background o
+ Margin of Safety e
WLA = BAC WPCF Land Use

LA = BAC Agriculture + BAC Urban Agriculture
Background = BAC Forest I Forest

TMDL = Nutrient Criteria

Average Average Average
Current TMDL Percent
Load (Ibs/season) | Reduction

(Ibs/season)

15046.5 3357.3 78%

4804.4 3204.85 33%

19850.9 6562.15 66%

BAC BAC Nutrient
Agriculture Urban Criteria

882.21 1517.13 6562.15 2 Wiles




QUESTIONS ?

Mary Becker
mary.becker@ct.gov

Department of Environmental Protection

Bureau of Water Protection and Land Reuse

79 Elm Street, Hartford CT 06106

www.ct.gov/dep



