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1. What is a TMDL and is Lake Carmi’s Still
Useful?

Phosphorus Total Maximum Daily Load
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October 2008
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2. Whatisa TMDL?
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3. Whatisa TMDL?

o Establishes a loading target - Science
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e ’ Phosphorus in watersheds
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Target in-lake total phosphorus concentration is 22 ppb based

on best three years of Lay Monitoring data (1994, 1997, 1998).



6. How did the TMDL estimate phosphorus
entering the lake and from what sectors?

‘1]:'-'#7 Phosphorus Prediction and Uncertainty Analysis Module
Date: 3/21/2008 Scenario: 13

Observed zpring overturn total phosphorus (3P0O): 25.0 mg/m™3

Ohzerved growing season mean phosphorus (G3M): 28.0 mg/m™3

: . _ Back calculation for SP0 total phosphorus: 22 mg/m"™3
% F'hDsphDrLls LDEdIr‘Ig Data SEtup L x Back calculation G3M phosphorus: 22 mg/m™3

File Models Options Help

. . H i 5 % Confidence Range: 70%
General] Hydrologic & Morphometric Module | Phosphorus Module (MP3) 4 Phosphorus Module [F'S}] Total Loading Nurenberg Model Input - Est. Gross Int. Loading: 0 kg

Reset Defaults | 0 Total Drainage Area Assig ned A Land Cover Lake Phosphorus Model Low Most Likely High
Predicted % Dif.

ding (kg/ha year) Loa/ding (kg-yea r) o 4 Total P Total F Total P
i —UpEerve

Land Use Area (acre) Most Likelyr| High Loading % Low |I'.'Iost Likely

Row Crop AG 0.0 1.00 0.0 0.0 0.0 ) (mg/m"3)

Mixed AG 0.0 0.80 0.0 0.0 0.0 aorkER, 1207 Resexveis 3 4

Pasture/Grass 0.0 0.30 0.0 0.0 0.0 ) Canfield-Bachmann, 1981 Natural Lake . 47
HD Urban (1/8 Ac) 0.0 1.50 0.0 0.0 0.0 . 12 68

Canfield-EBachmann, 1981 Artificial Lake ! 40

MD Urban (1/4 Ac) 0.0 0.50 0.0 0.0 0.0 . 1 s
Rural Res (=1 Ac) 0.0 0.10 0.0 0.0 0.0 . Rechow, 1979 General 24
Wetlands 0.0 0.10 0.0 0.0 0.0 - T

Eechow, 1877 Anoxic ! 101
Faorest 0.0 0.09 0.0 0.0 0.0 : 73 281

User Defined 1 0.0 0.0 0.0 0.0 BEechow, 1977 water load<50m/vear 45
: : : : : 18 &4

User Defined 2 0.0 0.0 0.0 0.0 . Eechow, 1877 water load>50m/vear

User Defined 3 0.0 0.0 0.0 0.0 . w/a W/A

User Defined 4 0.0 0.0 0.0 0.0 gooEs, 2277 General

ser Defined 5 0.0 0.0 0.0 0.0 . Vollenweider, 1982 Combined QECD
User Defined 6 0.0 0.0 0.0 0.0 . 20 75

Dillon-Rigler-Eirchner
| alro Soarfren nn nn non nn 11 44
Vollenweider, 1932 Shallow Lake/Res.
v 13 445
=] 100 Larsen-Mercier, 187&
38 1EZ2

(mg/m™3) (mg/m™3) (mg/m™3)
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Hurnberg, 1884 Oxic
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- /. How did the TMDL estimate phosphorus -

entering the lake and from what sectors?

Estimated annual phosphorus loads (kg) Lake Carmi, with breakout of loads from the watershed

15 97 o
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1421

O Septic loads B Agiculture - Eow Crop O Agnculture - Pasture/Grass
B Internal loads O Eesidential — lakeshore O Eesidential — low density
O Load from Lake Carrm State Parle WWIE B W etlands O Forest

B Watershed tributaries B Other water O Lake Surface




8. Using a new tool to compare watershed

&

Streams
Village Boundaries
Town Boundary

Select map options: L]

County Boundary

Map type: Baseline v

Basin scale: Im
Land type(s): IWE
Color scheme: Wg

Lake Champlain Basin

Tactical Basins

oo oog -

. HUC-12 Basins
Variable:

Kl

NHDPlus Catchments

O

Water Quality
Blueprint (WQB):

Conservation Value @

Water Quality
Blueprint (WQB):

OScenario mode L) Water Quality Impact
O 8

@ Baseline mode @

Water Quality
ai int (WOR)-

+  Export Options

Documents

loading.

Contact

i¥

» Switch Basemap

4590275

: Marsh Brook
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LimnoTech SGS | USGS, LimnoTech | Earthstar Geographics, CNES/Airbus DS | Esri,... \esrl

Catchment Dashboard

NHDPlus Catchment (ComID)

NHDPlus Catchment: Baseline Summary i
Marsh Brook (4590275) - T T

Percent Rank
= Metric Value

HUC-12 Basin {Tactical Basin)

i EHE o T T T
Pike River (041504081001) TP Load (ka/y) 476 78
Tactical Basin Name Mean Yield (kg/ha/y) | 0.86 a5
Missisquoi Area (ha) 551 57
WQB Conserv. Value 28.00 64

c‘mmut the dashboard... [ [ |

WQB WQ Impact | 14.86 55

WQB Combined Score| 43.64 74

Percent Rank
(LC Basin)
84
90
63
41
67
63

Annual TP Load by LULC Group

@ Cropland
Pasture | Hay
Farmsteads
Developed

@ Roads

@ Forest
Grass/Shrub Land
Wetlands

Land Area (ha) by LULC Group




9. Using a new tool to compare watershed
loading.

4 MHDPlus Catchment Load (476 kg/y)
Cropland (154 kg/y, 32.3%)
% Pasture / Hay (207 kg/y, 43.4%)
ﬁgFarmsteads (19.6 kg/y, 4.1%)
i Developed (41.0 kg/y, 8.6%) « Total Load: 154 kg/y (32.3%)

S Roads (26.1 kg/y, 5.5%) « Total Area:  80.7 ha (14.6%)
@B Forest (20.1 kg/y, 4.2%) e Mean Yield: 1.9 kg/ha/y
Wil Grass/Shrub Land (4.6 kg/y, 1.0%)

&wEtlands (4.1 kg/y, 0.9%) Baseline Annual TP Load

[/

Baseline BEMPs

Cropland

General Agricultural Land
® Corn (non—clay)
Soybeans (non—clay)
Fallow/ldle Cropland
® Com/Hay (non-clay)
® Corn (clay) Soybean (clay)
@ Corn/Hay (clay)




10. What assumptions went into the Lake Carmi TMDL?

Modeled estimates used best available data.

Comparison of Land Use Areas Used in Modeled Estimates of Comparison of Modeled Estimates of Total Phosphorus Loading
Total Phosphorus Loading to Lake Carmi to Lake Carmi by Land Use
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Agriculture Urban Forest Wetlands Total Agriculture Urban Forest Wetlands Total
W Lake Carmi TMDL (WiLMS Model, USGS National Land Cover Database 2001) H Lake Carmi TMDL (WiLMS Model, National Land Cover Database 2001)
m Clean Water Roadmap for Lake Champlain TMDL (SWAT Model, USGS National Land Cover Database 2006) @ Clean Water Roadmap for Lake Champlain TMDL (SWAT Model, National Land Cover Database 2006)
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e | 0gd estimates corroborated with VT Clean Water Roadmap. -l
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== 11. How did we account for uncertainty in the
development of the TMDL?

TMDL Component
Current load

= Wasteload allocation
L Load allocation 924
Margin of safety 103
Total loading capacity 1,027

e Load reduction required 611 40%
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== 12.How are projects being implemented to
meet the TMDL?

== ¢ Act 64 Regulations & Missisquoi Bay Tactical Basin Plan
e Roads

e Other developed landscapes

e Septic Systems

e Natural resource restoration

e Agriculture

—

e With local, state and federal technical and financial resources #

B  Internal phosphorus loads are being addressed by contractor |
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14. Lake Carmi TMDL Action Plan
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15. Estimated total acres of agricultural conservation practices
implemented on crop/pasture fields in the Lake Carmi
watershed with AAFM and USDA-NRCS funding.

500

13 18 33

. w8 & &
2009 2010 2012 2013

B Riparian forest buffer (15 years)

B Forage and biomass planting (5 years)

m Conservation tillage (1 year)
@ [otal practice acres

i
:
o
; |

2014 2016

B Riparian hay buffer (10 years)
Crop rotation (5 years)
m Cover crop (1 year)




16. Estimated total phosphorus pollution reduced by agricultural
conservation practices implemented on crop/pasture fields in
the Lake Carmi watershed with AAFM and USDA-NRCS funding.
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mmmm Riparian forest buffer (15 years) mmmm Riparian hay buffer (10 years)
mmmm Forage and biomass planting (b years) Crop rotation (5 years)

mmmm Conservation tillage (1 year) mmmm Cover crop (1 year)

@ TJotal phosphorus reduction — | ake Carmi Agriculture TMDL Reduction Target





http://dec.vermont.gov/watershed/cwi/restoring/carmi
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