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Clean Water Initiative Program 

A landscape view of Lake Champlain from the sandy, tree-lined shore of North Beach in 
Burlington, Vermont on a partly cloudy day. 

Modeled vs. Measured Phosphorus 
Some waterbodies in Vermont have Total Maximum Daily Loads (TMDLs). TMDLs are 
plans required by federal regulation that set pollution reduction targets to meet water 
quality standards. Examples of common water pollutants include bacteria, nutrients like 
phosphorus, and sediment. Clean water projects that reduce water pollution help the 
state meet its TMDLs. 

Scientists measure water quality indicators to document the health of a waterbody. In 
Vermont, waterbodies are monitored using the following types of indicators: 

 Physical indicators: assess the physical characteristics of water. Examples: 

• Clarity: A measure of how far from the surface light can 
pass through the water column. Soil erosion and excess 
nutrients can reduce water clarity and impact water quality. 

• Temperature: The temperature of the water. Short and long-
term changes in water temperature can impact water 
quality. 

 Chemical indicators: assess the concentration of chemicals in water. 
Examples: 

• Nitrogen and phosphorus: These are naturally occurring 
nutrients in aquatic ecosystems. In excess, they can cause 
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water quality problems. For example, excess phosphorus 
can cause cyanobacteria blooms. 

• pH: A measure of how acidic or basic a substance is on a 
scale from zero to 14. Zero is the most acidic, seven is 
neutral, and 14 is the most basic. The U.S. Environmental 
Protection Agency states that 6.5 to 9 is the acceptable pH 
range for a freshwater body of water. 

 Biological indicators: assess the health of aquatic ecosystems. Examples: 

• Algae: Algae are organisms that occur as single cells, 
strands, or colonies. Algae use carbon dioxide and nutrients, 
such as nitrogen and phosphorus, to make their own food 
through photosynthesis. 

• Bacteria: Bacteria are small, single-celled organisms. 
Excess phosphorus can lead to cyanobacteria blooms. 
Cyanobacteria blooms can produce toxins that may be 
harmful to people, animals, and the environment. 

• Invasive species: Invasive species are organisms that are 
not native to Vermont. They outcompete native species and 
can negatively impact the economy, environment, and 
human health. 

The State of Vermont Lakes and Ponds, Rivers, and Wetlands Programs monitor water 
quality. The State also supports local monitoring initiatives. Measuring water quality 
through monitoring is the ultimate indicator of clean water progress. 

Vermont uses monitoring data to set up and calibrate models. For example, data from 
the Lake Champlain Long-Term Water Quality and Biological Monitoring Project served 
as inputs for the models that established the phosphorus TMDL for Lake Champlain. 
Data from the Lay Monitoring Program informed the phosphorus TMDL for Lake 
Memphremagog. 

Scientists create models for many purposes. Models help estimate results when 
measured data is not available. For example, we use models where monitoring is cost 
prohibitive. In the Lake Champlain and Lake Memphremagog basins, we use models to 
estimate phosphorus reductions from clean water projects. Modeled estimates of 
phosphorus reductions provide a measure of progress in meeting the TMDLs. Models 
are a useful tool, but do not always capture real-world factors that influence water 
quality conditions, like climate change. Ongoing monitoring is important to ensure that 
models accurately describe on the ground conditions. 

Measuring and modeling water quality are both key to managing Vermont’s waters. 
These tools help us understand how pollution impacts our waters, how our waters are 
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responding to clean water management efforts, and how we can further protect, 
enhance, and restore water quality across the state. 

To receive this information in an alternative format or for other accessibility 
requests, please contact: 
Lauren Sopher, Data Management and Communications Specialist 
Agency of Natural Resources, Department of Environmental Conservation 
Lauren.Sopher@vermont.gov, 802-490-6134 

Non-Discrimination Notice: 
The Vermont Agency of Natural Resources (ANR) operates its programs, services, and 
activities without discriminating on the basis of race, religion, creed, color, national 
origin (including limited English proficiency), ancestry, place of birth, disability, age, 
marital status, sex, sexual orientation, gender identity, or breastfeeding (mother and 
child). 

Language Access Notice: 
Questions or Complaints/Free Language Services ǀ SERVICES LINGUISTIQUES 
GRATUITS | भाषास��ी िन:शु� सेवाहरू ǀ SERVICIOS GRATUITOS DE IDIOMAS ǀ 免費

語言服務 | BESPLATNE JEZIČKE USLUGE ǀ БЕСПЛАТНЫЕ УСЛУГИ ПЕРЕВОДА | 
DỊCH VỤ NGÔN NGỮ MIỄN PHÍ ǀ 無料通訳サービス ǀ ነጻ የቋንቋ አገልግሎቶች | HUDUMA 
ZA MSAADA WA LUGHA BILA MALIPO | BESPLATNE JEZIČKE USLUGE | အခမ 

ဘာသာစကား ဝန ် ်ေဆာငမ�များ | ADEEGYO LUUQADA AH OO BILAASH AH ǀ 

ဲ့ 

 ةلغ تادمخ

or 802-636-7827.anr.civilrights@vermont.gov:ةانیجم 
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