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Speaking notes

Good afternoon everyone.  It is good to see such a big crowd.  As you may be aware, the DNR has been working on Developing Nutrient Criteria for lakes for about 2 years.  In January, the stakeholder committee split into a Scientific Sub Committee, at the request of EPA.  The Sub Committee has been meeting regulary since January, and we are presenting our findings at this meeting.  Some of you are new to this group, so first I would like to have everyone introduce themselves, and tell us where you call home, and who you work for.  

Thank you for those introductions.  Now before we begin with the findings, I would like to take a few minutes to discuss the importance of the hydrology on lake processing.  Many of the regular stakeholders have heard some of this before, but since we have some new people here today, and this is critical to some of the proposed approaches, we’ll start here.  Tony, the LMVP coordinatior will give the group a brief overview of both hydrology and ecoregions.   

Missouri Reservoirs

Most of the lakes in Missouri are man made.  These reservoirs were built within the last 80 years.  In comparison to natural lakes, reservoirs have a short life span.  It is expected that many reservoirs will fill with sediment within 50 to 100 years.  In comparison, some natural lakes have been around for thousands of years.  

Tony will Present 

· Hydrology – residence time, and watershed size

· Dam height – depth of the basin

Ecoregions Of Missouri 

1. Plains

· Gently sloping, historically prairie, deep, loess soils, with mostly row cropping, pasture, or grassland
· Pockets of hilly forested valleys.  Reservoirs with low nutrients are often found in forested watersheds.  (Forest Lake)  

2. Ozark Border- This is a transitional zone between the plains and the Ozarks.  Water quality parameters such as clarity are usually a little better than the plains, but not as good as the ozarks.  

3. Ozark Highlands- The ozarks have thin soils, steep topography, and forested or pastured land use.  These reservoirs will have different nutrient inflows than reservoirs in Northern Missouri
4. Big Rivers– The big rivers region is the home of the natural lakes in missouri.  These consist mainly of oxbows and blew holes cutoff meanders and previous flooding events.  Characteristically these lakes are shallow (1-3 meters deep) with high sediment, and nutrients.  The lakes receive water from the floodplain, as well as through groundwater inflows.  These lakes are not addressed at this time.   

So there are inherent differences between regions.  Differences in soils, topography, and landuse.

Designated Uses

Drinking Water

· Microcystin

· World Health Organization Guidelines sets the levels of microcystin at 

1.0 ug/l for finished drinking water supplies, and 1-10ug/l for recreation – low risk.  

And 20-50ug/l for moderate risk while swimming.

· In Missouri UMC found microcystin in 265 out of 1358 individual samples of 171 reservoirs

· The maximum concentration was 21.02ug/l, while the a median value was around .25ug/l

· This is in untreated raw water

· The microcystin was measured in samples with TP values as low as 10 ug/l, and CHL at 3ug/l. 


· Taste and odor – can occur in oligitrophic lakes as well as eutrophic lakes.  More a feature of species composition than eutripication.  

· Disinfection By Products  (presentation by Kristin Veum 5/16/06)


•DBP levels in finished drinking water are impacted by source water

•DBP formation is due to both Carbon levels AND carbon type. 

•Even oligotrophic lakes can have high DBP formation

•Nutrients influence but do not control DBP formation

•Chlorophyll is NOT a good predictor of DBP formation

Drinking water is not directly affected by Phosphours levels.  All three factors can occur in oligitrophic lakes as well as hypereuthropic lakes.  So, reducing phosphours levels may not prevent occurance of t&o, microcystin, and DBP in drinking water.  

Swimming


Limited clarity due to algal growth


Limited clarity due to total suspended solids (TSS)

Aquatic Life


Modified aquatic community

Sport Fishery – increased nutrients usually means increased fish growth, but to what point?


Survey of MDC fish biologists

Approaches

Reference Approach - the best lakes in a region are selected, and all other lakes are modeled after that lake or reservoir

Pros – 

· sets a regional standard for all lakes.

· Easy to evaluate and assess

Cons – 

· One Sized fits all approach – does not take into account varibility due to differences in hydrology and basin size. 

· Reference approach is based on low human alteration, and all reservoirs are man-made

· One number for a region may not be protective enough for some reservoirs, and may be to restictive for others. 

Dan will present

Predictive Hydrology Approach 

Pros

Cons

Reservoir Specific Approach – the nutrient criteria value is set for each water body

Pros – site specifie

Cons – time consuming and labor intensive

Combination Approach - The Plains region.

1. Set regional reference values based entirely on hydrology.  Two reference values will be set.  The first one will be based on long residence time.  The second will be set on a moderate residence time.  These values will be based on dam height, watershed size and residence time.  

2. Establish the predictive hydrology values.  Using the MU data set, we can predict the expected criteria based on the historic landscape features, residence time, and lake depth.

3. By using the following flow chart, we can determine if the lake is over enriched due to excessive phosphours, or if the hydrology and soil fertility is having an effect on the reservoir.

4. Cross check those reservoirs above the predicted value to determine if the the hydrology and depth have been accuratly recorded.

5. If they remain above the predicted value, then develop a UAA to determine if the reservoir is meeting its designated use.

Flow chart for evaluation of reservoir water quality

1. Is mean TP greater than the regional reference values?     (    no    (   not listed
Yes

2. Is mean TP greater than the predicted TP?    

(     no    (    not listed

Yes

3. Is the predicted value correct (Cross check both lake depth, and watersehd size) (    no   (     return to step one with new value

Yes

4. Are uses impaired based on Use Attainability Analysis     (    no   (     not listed

Yes

5. The reservoir is impaired, (place lake on the 303(d) list)

The next topic, is one that the Sub-committee has yet to resolve.  That is the issue of regulating the response variables



Secchi



Chlorophyll a



Dissolved Oxygen – a study will be conducted to determine when lakes stratify, when they become anoxic, and for how long the anoxia lasts.  This will provide information on fish stress and environmental health.  

