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	General Information: Floydsfork@ky.gov, Send name(s) contact information of appropriate TAC member by AUG 1

GROUND RULES – Jarrod Bell



	Discussion ITEM 1
	Role of TAC Members – Andrea Fredenburg

	discussion points
	· Review meeting materials

· Relay information to other stakeholders

· Be active in participation in process of model review

· Focus is on technical issues associated with the model
· Obtain information and data to be used in model

· Guide model assumptions and priorities – ensure large concerns are captured

· Public should send comments through a TAC member 

	DISCUSSION ITEM 2
	Purpose of Model – Brian Watson

	DISCUSSION POINTS
	· A tool to aid in decisions to be made
· Provide input for the best TMDL possible

· Provide loadings for specified parameters in watershed

K. Andrews

Explain sensitivities in model

T.Wool

Weighted parameters, can run additional sensitivities as identified.

A. Andrews

If DOW has the final decision on model outputs and load allocations, and/or if DOW changes the model, what happens?

A. Fredenburg

Modeling and conversations will not stop when model is ‘completed’. On-going collaboration will still occur, and model outputs can be re-captured if new information becomes available.



	DISCUSSION ITEM 3
	PRESENTATION OF TMDL TIMELINE and MODEL BACKGROUND – Andrea Fredenburg

	DISCUSSION POINTS
	· Timeline Displayed (see presentation slides)
· End date flexible, projected for 2013 (ideal), may be into 2014.
· EPA approval of TMDL does not halt communications and data sharing.
· Data may be used in future to adjust model and revise TMDL.
· Existing TMDLs in sub watershed of Floyds Fork – will be re-doing these TMDLs for better decision making.
K.Andrews

If assumptions are wrong, what happens?

A.Fredenburg
TAC and other groups re-evaluate TMDL – depends on outcomes of original model. May identify different tools to accomplish TMDL objectives. If TMDL changed, would need re-approval from EPA. Final decision of model outputs and TMDL is DOW’s, with input. Water quality trading may be appropriate tool to achieve TMDL goals. WQ trading would be written into TMDL. 
T.Halbig
Would water quality trading show up in permits? How does WQ trading help the environment and the public?
A.Fredenburg
Would have to define the trading program first. DOW would not necessarily administer trading program, could be done by outside business or group. DOW would oversee program to ensure that water quality standards are met by the trading program. WQ Trading could benefit the environment by establishing ‘trade-offs’ between different load allocators to meet water quality standards. One facility has ‘extra’ credits (equating to a lower load of the pollutant(s)) that can be given to a facility that is ‘over’ its limit, to then meet the limit.
R.Barnett
If TAC meeting since fall of 2011, what has been done?
A.Fredenburg
That timeline includes/reflects public stakeholder meetings.
T.LaFollette
Review existing TMDLs – anticipate what is being changed
A.Fredenburg
Absolutely. Need to include precipitation data, include other loads besides point sources.
W.Long

Are BMPs in TMDLs?

A.Fredenburg

No, BMPS are decided by stakeholders, with guidance form DOW.

C.McCormick

Will DOW take lead to achieve regulations for WQ trading?

A.Newbold - EPA

Currently following Ohio River Basin trading program to see what happens, with possible use in KY at some point in future.

T.Wool

Discussion on BMPs/WQ trading ahead of this meeting. Goal here to present allocation of loads from model.

R.Barnett
Must understand how model is to be used when discussing load allocations. Why develop something that didn’t work before.
C.McCormick
Agree – must know implications when determining loads
A.Fredenburg
This deals with implementation phase – not this TAC meeting. Will put on table for future discussions.
T.Wool
Need to develop a valid TMDL which includes  -Waste Load Allocation (WLA) – amount from point sources and a Load Allocation – amount from non-point sources. EPA will not allocate loads. Model as a tool for identifying sources of loading. Tools can break out by boundaries to run different scenarios, run BMPs. The WLA is enforceable, the LA is not.
C.McCormick
When do costs come into play? TMDL will affect rate holders and consent decrees.
A.Fredenburg
TMDL does not consider costs. Permits can consider costs.
K.Andrews
What/When will future monitoring of nutrients take effect?
A.Siewert
Five years after implementation is typical.
A.Fredenburg
Additional monitoring from outside agency can submit data and documentation to DOW for consideration.


	DISCUSSION ITEM 4
	PRESENTATION OF MODEL – GENERAL – Tim Wool

	DISCUSSION POINTS
	· Model constrained by reality – there is uncertainty in the model itself and the data. Collect as much info as possible from all sources; if all information needed was available, wouldn’t need the model. Model is calibrated, then scenarios can be run.

· A mechanistic model based on mathematical equations.

· Relative responses based on inputs.

K.Andrews

Our assumptions here – how do they compare to other nutrient TMDLs?

T.Wool

This is a Cadillac model. Other regions with nutrient TMDLS don’t have time for intensive modeling due to consent decrees, other actions. Can be steady state models which are not good – breed unfairness in outputs. Our model incorporates the inherent variability with 10 years of data. 

A.Andrews
How do we measure uncertainty?
T.Wool
Role of this group to determine acceptable levels of uncertainty. Look at sensitivities in model, decide on what levels work. If big changes are needed, look at scenarios more closely. In these types of long-term models, uncertainly is less.
A.Andrews
What is opinion of certainty? What is level of comfort with other watershed models? What is level of comfort with data?
T.Wool
Good track record. Peer Reviewed. Model used for years – LSPC (model) used since 2000. Model is based on real data, the more the better (with documentation and verification). The model is constrained by amount of data.
B.Watson
You want to minimize unknowns. With size of watersheds, amount of data and available resources, model outputs are close to reality. Impacts from weighted parameters  - some stronger than others. We are very comfortable with rainfall data, which is a driver of outputs.


	DISCUSSION ITEM 5
	PRESENTATION OF MODEL SPECIFICS – Watershed Delineations - Bryan Watson

	DISCUSSION POINTS
	· PowerPoint presentation developmental stages from three stakeholder meetings, and updated data submitted. Hope is for 100% understanding of model, maybe not 100% agreement at this time.
· Data sources into 2 different models and summary of data. One model is a watershed model, and one is an in-stream land use model, which is fed by the first model.
· Some data qualified and translated into quantitative.

· Delineations of watersheds based on actual project data; segmented watersheds by characteristics.

· Each polygon in the model represents a response unit; amount of water leaving the polygon (watershed unit).

· Watershed delineations based first on soil GIS layers – and karst/sinkhole data. Represents inputs and outputs of each polygon.

· Most sinkholes drop back into the streams within 100 feet. Aren’t many disconnected streams or dye-trace data in Floyds Fork. These results are negligible to the model.

· See slides/presentation for explanation of data and summary.
K.Andrews

Modeling based on entire watershed, but not all watersheds impaired. 

A. Fredenburg/T.

Wool
TMDLs will be segment specific. Model will capture all effects to watershed that may affect the impaired segments.
C.McCormick
Will model be used to list impaired segments?
A.Fredenburg
Must have monitoring data to list segments.
P.Cinotto
More recent data is available for sinkholes from USGS. Will provide to EPA. Provided on 07/26/12.
T.Halbig
Sinkhole data not accurate. Personal knowledge and study by Dr. Currens on Chenoweth Run. The transport of pollutants important to the area.
P.Cinotto
Not a lot of flow to groundwater – not like Mammoth Cave area. Acts like surface water flow.
T. Wool
The model captures karst influence by matching the input water flows to water flowing by USGS gauges.
T.Halbig

Federal government report (Red Penn Landfill Report) states 7 pollutants of concern – detected upstream and downstream, and included added water for 13 miles. NEED TO PROVIDE REPORT
C.McCormick

Need sensitivity analysis to determine size of contribution. Water quality not reflected.

B.Watson

If we have better info to quantify, we can run that for analysis. Can bind the runs by number of sinkholes, number of acres.

P.Dominick (?)
Jefferson Co has karst regulations – look at the policy to see how it affects water flows in karst areas. Can provide data on regulations.
(?)

How often has model been used in karst?

B.Watson

Extensively. IN KY, TN, FL.

T.Halbig

Has a grant developed to further explore – referenced a 2007 KGS study. Will provide data to compare KGS and USGS data.
P.Cinotto
Use DEM and LiDar to look at drainage area. Will not likely cover all sinkholes.

B.Watson

Run model at 10x the area, with increases in highly concentrated areas. Need to decide on sensitivity levels.
C.Thomas
If model measures inputs and outputs and they match, the model is a good prediction.
T.Wool
Need action items.


	DISCUSSION ITEM 6
	PRESENTATION OF MODEL SPECIFICS – Land-use Inputs - Bryan Watson

	DISCUSSION POINTS
	· Using 2006 National Land Cover Database (nlcd), which is most recent data that covers entire watershed within 10 year period.

· Did not change categories of land use in modeling, but may group some categories.
· Land-use loading rates applied to each land use over long-term. Different rates are covered in model.

· Land-use impervious cover – matches 2006 nlcd. Model built from additional coverages – land use, impervious cover, sinkholes (as a land use), septic systems (as a land use). Septic  = county info as best numbers of septic systems and failure rate.

· 2007 and 2008 data used to calibrate model, at 5 stations. Matched data from ncld to that time period.

T.Wool

2006 ncld more important in model than karst.

T.Halbig

Re-districting will show 40,000 more acres of development in the last 6 years.

B.Watson
Is there more recent info for the 6 counties in Floyds Fork?
B.Stuber
Oldham Co does – completed in next 6 months.
T.Halbig
Jefferson Co has 2010 aerial photography used to update development layers.
B.Watson

Need coverage of entire area with same specifications.
T.LaFollette
Why can’t use 2010 satellite data for most recent?
B.Watson
2006 data came out in 2011. Lag time, still most recent.
C.McCormick

MSD calculates impervious – Will provide data
T.Wool

Can compare data sources with qualifications. MSD may be more exact than nlcd, but 2006 data set still the closest in time to the 2007-2008 data collection.


	DISCUSSION POINT 7
	PRESENTATION OF MODEL SPECIFICS – Run-Off Model - Brian Watson

	DISCUSSION ITEMS
	· Meteorological data – Critical data layer
· Compared run-off and rainfall data at 7 USGS sites

· Airport is closest station that includes all weather parameters.

R.Barnett

What years of precip data? In 10 years, climate effects. Predictions will change for future modeling efforts.

B.Watson

2000-2010 – First year as ‘spin-up’ year. Met data includes solar, precip, wind, etc. at hourly frequencies for 10 years. Every year of modeled data is different, with the benefit of 2 models. Varying conditions of rainfall are possible. Modeling 10 years of varying frequency and intensity is a good basis for this TMDLs. Current use of model does not predict future met data conditions. 

P.Cinotto
Spatial distribution of NEXRAD data better than station data. After 2010, good ground-truthing.
B.Watson
Using NEXRAD would be too large of a project to incorporate into current model.  Maybe in future iterations of modeling.


	DISCUSSION POINT 8
	ANALYSIS AS IT STANDS NOW – Brian Watson

	DISCUSSION ITEMS
	· Urban and agriculture loading rates

· For croplands, in modeling report, outlines rates for run-off and number of animals. Area is weighted by county. Total Nitrogen and Total Phosphorus were modeled.
· Pasture Loading – Fertilizer rates came from 2007 tonnage reports. Don’t have exportation values from these reports. Calculated variation in different rates for 6 scenarios: ½ the rate for ag, ½ the rate for urban, doubled rate for ag, doubled rate for urban, ½ rate together, doubled rate together.

· Compared contributions to each USGS station – and modeled how it would impact different areas of the watershed. Calculated percentage contribution of load from each source.

· Range of doubled and ½-ing the rates was 12%.

· Make impacts transparent.

A.Andrews and B.Watson dialogue

Start modeling at 5x the rate greater than really occurs – tonnage rates from reports.  

Real rates have been supplied – why model if actual values exist? KY Agriculture Statistic Service has data  -will provide data. Tim/Brian/Adam will sit down and discuss further. Will compare numbers, everyone needs to be comfortable with uptakes rates and exportation rates. Data was submitted to Web site, but 3rd version of model did not include this info – did not receive the data.
C.Thomas
Will get this fixed in next run. Model states that Nitrogen is applied to all land uses, not just ag. Non-MS4 category includes urban, residential and agriculture.
B.Watson
All land uses have N & P loading rates – 3 were calculated (crop, pasture, septic) all others had literature values.
C.Thomas
Next watershed report will be clarified and put into layman’s terms as much as possible.
B.Watson
Failing septic definition = contents of system at surface, rainfall causes run-off into a stream system. Numbers hard to get at – arrived at numbers through conversations with county officials.
T.LaFollette
Disagreement on Spencer Co. # tanks failing. Will provide better, more accurate numbers. 30% failure is too high.
R.Barnett
Better ways to get accurate numbers - % of acres on sewer systems subtracted from land area – use math.
T.Halbig

Base numbers on health reports, not %’s

B.Watson

% failing an estimated guesses at best – some counties at 15-20% assumption, but not a large contribution to model. Purpose is to incorporate all sources, regardless of contribution. Impacts of model will be transparent.


	DISCUSSION POINT 9
	PRESENTATION OF MODEL SPECIFICS – HYDROLOGY (CALIBRATION) - Brian Watson

	DISCUSSION ITEMS
	· Calibrated and ran model for 10 year period. 7 stations for flow. Quantified %, volumes, etc. Captured total volumes, flow rates.

· Weighted each statistic from qualitative values.

· Each station generated 60 plots.

· Results standardized and summarized by rating.

· Model  is specific using data from actual studies.

· Started with soils – specified by types, water quality, hydrology, etc. Certain parameters variable by month – didn’t use one value for entire model.

· Water quality - Similar calibration process as watershed modle. Fewer data sets available for water quality.

C.McCormick

Need to account for retention basins. Data is available. Provide Data.
B.Watson

Hard to capture this at small scale.

C.McCormick

TMDLs changing communities – use small scale.

T.Wool

Need to model whole watershed – not a small scale

Jungfeng Zhu
Model underestimated actual flow, at station 35 Chenoweth Run.

B.Watson

Qualitative values are run through model  - compares loads. Load predictions make sense based on calibrated data.



	END OF NOTES
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