July 24, 2007

Jason Hill

Dept. of Environmental Quality
West Central Regional Office
3019 Peters Creek Road, Suite C

Roanoke, VA  24019
Dear Mr. Hill:

Thank you and your colleagues for setting up the informational meeting on the Jackson River TMDL on Friday, June 19, 2007.

Your primary purpose of the meeting was to discuss the model, flow pulse scenarios and then initiate the discussion of allocations.    

We have a number of issues with the model that has been developed and will be used to eventually determine the maximum loadings allowable the correct the existing benthic impairment. The major issue with the modeling activities to date is the target end point and its derivation. Section 5.1 of the Draft Benthic TMDL for the Jackson River states:
“The development of the TMDL endpoint for the Jackson River consisted of the following steps:

• The first step was to identify the benthic chlorophyll1 levels that are acceptable and amenable in restoring the Jackson River benthic community. Based on previous work, benthic chlorophyll levels in streams that range from 100-150 mg/m2 are considered excessive and at nuisance level (Welch et al. 1988, Virginia Tech, 2006). Chlorophyll a is a photosynthetic pigment in algae and is used as an indicator of algal biomass (Barbour et al., 1999). Consequently, benthic chlorophyll level at or below 100 mg/m2 is the periphyton TMDL endpoint in the Jackson River.”

It is the conclusion of MeadWestvaco that the selection of a benthic chlorophyll level at or below 100 mg/m2 cannot be justified using the references cited. The references cited were Welch et al. 1988 and Virginia Tech, 2006. The Welch reference states that 100-150 mg/m2 may create nuisance levels for fishermen. However, Welch also states that no benthic impairment was observed at these benthic chlorophyll levels. 
The Virginia Tech, 2006 citation does not support the target benthic chlorophyll level of 100 mg/m2. The report states “Ponader et al. (2005) conducted a study of periphytic algae and diatom assemblages in Virginia streams. From the observed changes in the diatom assemblages, the authors suggested threshold limits of 0.5 mg/L for NO3-N and 0.05 mg/L for TP to protect against conditions they termed as nutrient impairment. NO3-N was used as an indicator of nitrogen status because other nitrogen-concentration variables (TKN, TN) were not measured successfully. The NO3-N threshold was selected because benthic chlorophyll-a levels above 100 mg/m2 occurred at NO3-N levels above 0.5 mg/L, although several sites with NO3-N levels above 0.5 mg/L did not exceed benthic chlorophyll-a levels of 100 mg/m2. The TP threshold identification was based on the finding that several diatom species indices correctly assigned samples to the TP concentration categories 0.01 – 0.05 mg/L and 0.05 – 0.10 mg/L.”  

The Ponader et al. (2005) reference does not support the benthic chlorophyll-a level of 100 mg/m2. This report deals with a study that tries to correlate nutrient levels to algal changes and not benthic impairment.
It assumes that benthic chlorophyll-a levels above 100 mg/m2 are excessive. The only references to the 100 mg/m2 level were the following statements. 

“However, in contrast to all algae diversity metrics, measures of chl a showed a strong and significant correlation with NO3-N (Table 3 and Figure 7). These results show that excessive chl a concentrations of > 100 mg/m2 occurred above values of 0.5 mg/L NO3-N (Figure 7).”
“NO3-N: 0.5 mg/L. NO3-N values above this level can lead to excessive algal

biomass (chl a>100 mg/m2).”

Most importantly, recent Jackson River data does not support the need of a 100 mg/m2 benthic chlorophyll-a levels to eliminate the benthic impairment in the Jackson River which is the goal of this TMDL study. 
In the Fall of 2006, both the ANS and DEQ gave the Dabney Lancaster Community College site SCI scores of 68. Streams that score greater than 60 are considered non-impaired for benthics. Five benthic algae samples collected during 2006 yielded benthic chlorophyll a levels ranging from 54 to 177 mg/m2 with a mean of 109 mg/m2 based on surface area measurements. The individual sample results were 177, 95, 54.2, 122.6 and 94.1 mg/m2. When based on the outline area, the measurements ranged from 55 to 204 mg/m2 with a mean of 122 mg/m2. Based on this information, benthic chlorophyll a levels of 109 to 122 are overly protective of the benthic criteria. 

What is the level of benthic chlorophyll a that is protective of the benthic criteria? The following table lists 2006 chlorophyll a measurements and SCI scores for several of the Jackson River stations.
	
	River Mile
	SCI
	Chl a

	Ref. Rt. 687
	30.65
	77.6
	5

	City Park
	23.61
	32.2
	352.6

	Rt. 18
	18.68
	48.5
	

	Mallow
	16.15
	51.6*
	214.1

	L. Moor
	13.29
	54.7
	

	DSLCC
	6.67
	68.4
	94


* SCI score for Mallow is the average of the SCI scores for the Rt. 18 and Low Moor stations that are approximately similar distances upstream and downstream of the Mallow station. 
Following is a graph of the chlorophyll a measurements vs. the SCI scores.
[image: image1.emf]0.0

50.0

100.0

150.0

200.0

250.0

300.0

350.0

400.0

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

SCI

Chl 

a

 mg/m

3


Analysis of the data available from 2006 would indicate that 150 mg/m2 of benthic chlorophyll a is protective of the benthic criteria. It is interesting to note that 150 mg/m2 is the upper range of the level that Welsh noted to be of  potential nuisance levels to fisherman but still protective of the benthic community. 

Using the draft TMDL regression analysis equation [Log (Chla) = 0.423*Log (PO4) + 2.60], 150 mg/m2 benthic chlorophyll a level corresponds to a 0.099 mg/l PO4-P TMDL endpoint for the Jackson River. 

MeadWestvaco does not believe that nutrient reductions alone will correct the benthic impairment in all sections of the Jackson River.  Therefore, we should target a reasonable benthic chlorophyll a and associated instream phosphorous concentration until the balance of the solution, the Gathright Dam release modifications, can be implemented. Targeting a reasonable PO4-P TMDL endpoint for the Jackson River of 0.099 mg/l should minimize (or eliminate in the case of Low Moor) the need to expend additional capital on nutrient controls at this time. Until the modified releases from the Gathright Dam can be implemented and their benefits determined, the TMDL targets should remain targets and not be implemented as permit limitations.
We believe that several model runs should be made with various pulsing scenarios and with daily time variable nutrient loading rates that reflect the variability expected in discharges. This exercise should also yield daily maximum loadings as well as seasonal nutrient loadings that when combined with stream flow variation that would result in reasonable and achievable nutrient discharge targets. Time variable loading is reflected in the data collected to date and will occur in the future. The periphyton, etc. in the stream is expected to respond differently to a variable load as compared to a constant load.     
The MWV 003 discharge of ortho-P for 2007 year to date has averaged 0.2 mg/l. Since we do not have a much of a history of trying to operate at extremely low levels of ortho-P, we would be hesitant at this time to accept a permit limit less than 0.3 mg/l ortho-P. If asked to accept a limit less than 0.3, we would probably request that we be allowed to conduct a use attainability analysis. 
The MeadWestvaco effluent phosphorous target should be expressed as a filtered ortho-P target. A filtered ortho-P target would be consistent with the phosphorous data used in the TMDL study.  All of the effluent and river ortho-P data generated by the Academy of Natural Sciences and used in the TMDL study was filtered ortho-P data. Use of the filtered ortho-P will prevent a positive bias that occurs due to the dissolution of particulate phosphorous by the acidic reagents used in the ortho-P test.  The use of the filtered ortho-P target is also supported by the bioavailability testing conducted by NCASI. This bioavailability testing showed that none of organic phosphorous contained in the MeadWestvaco effluent was bioavailable.
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