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Example of point source to nonpoint source trade:

	Note: This is an example where the potential seller of credits is a non-point source located in the Cub River sub-watershed.



	The seller is matched with two separate receptor points - the one at the mouth of the Cub River, the other at the Cutler Reservoir - and therefore must participate in two separate trading markets.



	The buyer - a point source - is, for sake of the example, also matched at the Cub and Cutler receptor points.

	

	Potential Seller: Farmer 34391 in sub-basin 45 has totals of 16,419.72 and 10,251.10 credits (measured in grams of TP per year) to sell from his six fields (Nos. 4705, 12280, 12286, 14766, 14767, 14822) 

	Cub River and Cutler Reservoir receptor points, respectively.  The farmer's field-specific credits and corresponding average control costs are presented in the following table (Table 1).

	
Table 1:  Farmer 34391 (Subbasin 45) Cost and Credit Information

	
	
	
	
	

	Field
	Cub Credits (grams)
	Average Cost of Cub Credits ($/gram)
	Cutler Credits (grams)
	Average Cost of Cutler Credits ($/gram)

	4705
	57.66
	0.08
	32.47
	0.14

	12280
	5751.46
	0.01
	3927.10
	0.01

	12286
	3132.51
	0.01
	2115.97
	0.01

	14766
	6985.81
	0.05
	3900.02
	0.09

	14767
	462.72
	0.05
	259.03
	0.09

	14822
	29.56
	0.05
	16.50
	0.09

	Totals
	16419.72
	
	10251.10
	


	Potential Buyer: The Preston WWTF located in subbasin 39 has necessary reductions (to meet its TMDL commitments) of 1,283,970.61 and 560,930.88 grams per year at the Cub and Cutler receptors, respectively.  



	Preston WWTF's average costs of control for meeting its TMDL commitments at the Cub and Cutler receptors are $0.39 and $0.90 per credit, respectively.



	Since both of these average costs are larger than the largest average control cost for Farmer 34391 ($0.14 per credit), there seems to be potential for trade.

	

	Trade Calculation: To calculate the effective number of credits Farmer 34391 has to sell to the Preston WWTF, we divide Farmer 34391's Cub and Cutler credits by  

	the average of Preston WWTF's seasonal delivery ratios for the Cub and Cutler receptors, which are 0.95 and 0.53, respectively.



	This results in Farmer 34391's effective credits (potentially available for sale to the Preston WWTF) being increased up to 17,283.92 (16,419.72/0.95) 

	and 19,341.70 (10,251.10/0.53) credits for the Cub and Cutler receptors, respectively. 

	In terms of the expected effective prices of Cub and Cutler credits from Farmer 34391, first consider the credits from fields 12280 and 12286 (the lowest-cost fields at $0.01 per credit per field).



	If the Preston WWTF purchases all of the Cub and Cutler credits from these fields (5,751.46 + 3,132.51 = 8,883.97 Cub credits and 3,927.10 + 2,115.92 = 6,043.02 Cutler Credits, respectively)

	for totals of $88.84 ($0.01 * 8,883.97) and $60.43 (0.01*6,043.02), respectively, the Preston WWTF receives the equivalent of 9,351.55 (8,883.97/0.95) Cub credits and 11,401.92 (6,043.02/0.53) Cutler Credits.



	This translates into expected effective per-credit prices for the Preston WWTF of $0.01 per gram ($88.84/9,351.55) for its Cub credits and $0.005 per gram ($60.43/11,401.92) for its Cutler credits.

	The Preston WWTF's expected effective per-credit prices corresponding to each of Farmer 34391's fields is presented in the following table (Table 2).


	Table 2:  Preston WWTF's Effective Credit and Per-Gram Price Information

	
	
	
	
	

	Field
	Effective Cub Credits (grams)
	Effective Cub Credit Price ($/gram)
	Effective Cutler Credits (grams)
	Effective Cutler Credit Price ($/gram)

	4705
	60.70
	0.073
	61.27
	0.072

	12280
	6054.17
	0.005
	7409.62
	0.004

	12286
	3297.37
	0.008
	3992.40
	0.007

	14766
	7353.48
	0.049
	7358.54
	0.049

	14767
	487.08
	0.048
	488.74
	0.048

	14822
	31.12
	0.047
	31.14
	0.047

	Totals
	17283.92
	
	19341.70
	

	
	
	
	
	


	Final Note:  The Effective Cub and Cutler Credit Prices calculated in Table 2 are based on the assumption that the Preston WWTF is able to pay Farmer 34391 its minimum willingness to accept (WTA)  

	for each respective field's credits (e.g., through a bargaining process), which are the respective Average Costs presented in Table 1 (see Caplan (2008) for a discussion on the relationship between WTA

	and Average Cost). Obviously, to the extent that the Preston WWTF is unable to bargain as successfully, its efffective credit prices will be higher (and Farmer 34391's per-credit payments will thus be

	higher as well).

	


Example of Nonpoint Source to Nonpoint Source Trade
	Note: This is an example where the potential seller of credits is a non-point source that is matched solely with the Cutler receptor.

	The buyer is another non-point source that is also matched solely with the Cutler receptor point.

	
	

	Potential Seller: Farmer 18567 in sub-basin 50 has a total of 45.94 credits (measured in grams of TP per year) to sell from his three fields (Nos. 6312, 6314, and 14860). 

	The average cost of control for 17.01 credits from field 6312 and 20.29 credits from field 6314 is $0.43 per credit (i.e., per gram of TP).

	The average cost of control for 8.64 credits from field 14860 is $0.68 per credit.

	
	

	Potential Buyer: Farmer 30365 in sub-basin 5 has a necessary reduction (to meet his TMDL commitment) of 11.30 grams per year (0.31 grams from field 3626 and 10.99 grams from field 15013).  

	The average cost of control for field 3626 is $5.12 per gram per year and for field 15013 it is $0.92 per gram per year.

	Since both of these average costs are larger than the largest average control cost for Farmer 18567 ($0.68 per credit), there seems to be potential for trade.

	
	

	Trade Calculation: To calculate the effective number of credits Farmer 18567 has to sell to Farmer 30365, we divide Farmer 18567's credits by the average of Farmer 30365's seasonal delivery ratios, which is 0.5825. 

	This results in Farmer 18567's effective credits (potentially available for sale to Farmer 30365) being increased up to 78.87 credits (45.94/0.5825). 

	In terms of the expected effective price of a credit from Farmer 18567, first consider the credits from field 6312.

	If Farmer 30365 purchases all of the 17.01 credits from this field for a total of $7.31 ($0.43 * 17.01), he receives the equivalent of 29.20 credits (17.01/0.5825).

	This result is driven by the fact that Farmer 30365's (average) delivery ratio is smaller than Farmer 18567's (i.e., Farmer 30365 is located upstream of Farmer 18567 vis-a-vis the Cutler receptor point).

	This translates into an expected effective per-credit price for Farmer 30365 of $0.25 per gram ($7.31/29.20).

	In the end, farmer 30365 only needs to purchase 6.58 credits from Farmer 18567 to meet his TMDL commitment of 11.30 grams (17.01/29.20 = x/11.30, solve for x).

	Farmer 30365 therefore pays Farmer 18567 at total of $2.83 ($0.43 * 6.58) for what is effectively 11.30 credits, which results in Farmer 30365 paying the equivalent of $0.25 per credit.

	
	

	Final Note:  After Farmer 18567 sells the 6.58 credits to Farmer 30365, he has a total of 45.94 - 6.58 = 39.36 credits still available for sale. 

	He can sell these credits to any potential buying source that is matched with the Cutler receptor point, 

	including those sources located in the Cub River sub-watershed that are matched with both the Cub River and Cutler receptor points (as in Example Trade 1 - Cub Seller).

	
	


