Outline Impacts of AMD
I. General characteristics of AMD

A. Lower pH’s, 
1. Can be alkaline but most drainages in this area are acidic

B. High levels of dissolved metals

C. High sulfate levels

D. Increased turbidity or particulates in the water. 
1. This is due to soil erosion, and the metal precipitate in the water
E. The precipitate also coats the stream bottom which impacts the habitat for macroinvertebrates
II. Impacts to Macroinvertebrates

A. Macroinvertebrates can be used as biological indicators.
1. This means we can use these organisms to determine the true impact of AMD or any other pollution. 

2. Biological indicators are often times better indicators of pollution. This is because macroinvertebrates show the continuous water chemistry that life in the stream experiences, not the momentary water chemistry seen by a water sample.

3. Some macroinvertebrates can tolerate higher levels of pollution than others so by looking at the macroinvertebrates present the water chemistry can be inferred.

B. A clean stream has a diverse mix of macroinvertebrates with all the tolerance levels represented. 

1. Some species are pollution tolerant and may be found in clean streams as well as polluted streams.  
a However, if these are the only species found in highly polluted streams
2. The EPT taxa, Mayflies, Stoneflies, and Caddisflies are considered pollution intolerant. 
a In general, the abundance of these organisms will decrease as the stream becomes more polluted.
b Some taxa of stoneflies and caddisflies are tolerant to acidity. As in the previous slide where it was noted the caddisflies are noted as pollution tolerant and intolerant.
c These groups are an important food source for trout and other species of fish.  
C. AMD causes a decrease in diversity or a decrease in the number of species present in an ecosystem.
D. There can also be a decrease in the total number of organisms or the abundance in an ecosystem.
E. There also is a change in the community structure where there is more pollution tolerant species and fewer pollution intolerant species
III. The Effects of pH

A. Most AMD is highly acidic. 
1. This low pH greatly affects life in streams
B. Most animals have very well defined pH ranges. 
C. Highly sensitive organisms such as Mayflies are very affected by low pHs
D. Low pH affects organisms by affecting the balance of sodium and chloride in the blood. 
1. This makes it so organisms can not maintain osmotic balance, or can not control how much water comes into their bodies and cells
E. Macroinvertebrates have different tolerances to pH. 
1. Macros can almost always live in water with a pH closer to neutral, but can not live in more acidic water. 
2. As you get closer to neutral more and more macroinvertebrates are found and the diversity increases. 
F. Fish also have specific tolerances for pH. 
1. As the pH reaches closer to neutral again more species of fish are found, and the diversity increases.
2. Brook trout are more tolerant to acid than some species and other trout species.
IV. Metals impacts

A. Most metals are more toxic to aquatic life at lower pH, this is especially true of Aluminum
1. While some fish can survive a low pH such as brook trout, but if metals are added to the water they can not survive the metals in combination with the low pH
B. Metals such as aluminum and iron can also precipitate in streams. This creates other problems with in the ecosystem.
1. The precipitate coats the gills of many organisms, making it impossible for the animals to breath
2. The precipitate also coats and kills the eggs of all animals that rely on the water to lay eggs. This includes fish, macroinvertebrates, and many amphibians.
a The think layers of precipitate also coat the rocks that make up the bottom of the stream. This decreases the habitat for macroinvertebrates. 
V. Impacts to brook trout 
A. Brook trout are greatly affected by AMD, in part because due to their water temperature needs they can only survive in headwater streams that see the highest impacts of AMD.
B. All of the previously discussed impacts of AMD impact brook trout as well. 
C. As water chemistry worsens it becomes a barrier to trout movement and trout become isolated in the headwaters
1. This creates isolated populations that inbreed and have decreased ability to recovery from impacts and disease. 
VI. AMD impacts the environment beyond the stream. 
A. As the water flows over the ground it creates dead zones which do not support vegetation
B. As this vegetation is removed it can lead to the relocation of herbivores to areas with more food.
C. The lack of food and other aquatic resources leads to many animals relocating to find an area with more resources.
D. Finally nutrients the normally would be bound in the plants that live in the stream are allowed to travel down stream and affect waterways beyond the impacts of low pH and metals.
VII. AMD also affect the economy of the area. 
A. Property values are decreased which leads to less tax revenue for the local governments especially schools. 
B. Money needs to be spent to provided clean drinking water to residents where wells have been contaminated, or there are not large sources of uncontaminated water. 
C. Revenue from fish licenses and tackle sales is lost. Revenue from tourist coming to fish and enjoy the natural area is also lost. 
D. Many structures that are contained in streams such as bridge piers are damages due to the low pH’s and high sulfate levels

