PROPORTIONAL STATEWIDE SAMPLING METHOD

(Proposed by Debra J. Harrington, Ground Water Protection)

In discussions between our sections, it appears that keeping the original goals set forth in the original IWRM document are important to the Monitoring section.  However, limited funding, boundary changes and the focus on Watershed Management may dictate and constrain the methods we apply to accomplish those goals. This is not a new design but an equitable and objective way to appropriate the number of samples to the new basin boundaries.  It will also provide data not dependant on surface water boundaries that could and probably will be changed again during the next 5 year cycle of the Status Network.

The newly defined Watershed Basins are being used for the Status Network in lieu of Reporting Units that reflected combined basins for a more regional statement.  The new boundaries, based on surface water basins, may not correlate to ground water divides.  If the same number of wells are chosen in each of these Watershed Basins, some basins may be either over or under sampled using the 60 sample per basin criteria.  Therefore, the Proportional Statewide Sampling Method (PSSM) seeks to apply the same objective methodology and sampling density to the entire state.  This method would ensure that any further changes to basin boundaries would not affect how many samples are allocated to each basin and enhance the multi-cycle comparison.  Small basins that were created for contract management purposes (Perdido Basin) or other non-hydrologic purposes would not receive an undue emphasis of available funding. Additionally, it allocates the sampling equitably by geographic area so that conclusions are not biased toward any one basin when compiled to make regional or statewide assessments.

The method first has the total surface area of the state split into the basins with the area for each estimated by FDEP GIS staff.  The total surface area of the state has been divided by the total number of samples funded for Cycle 2 (1740 samples).  This gives a spatial ratio of approximately 1 ground water sample per 40 square miles.  The total area of the state has been divided into the new basins and the percent of the state represented by each of the new basins is calculated (Table 1).  The spatial ratio was used to calculate how many ground water samples would be obtained in each basin based on the percent of the state represented.  For example, the Suwannee Basin is the largest basin that represents 12% of the state (Figure 1).  Considering Cycle 1 reporting units, this basin had 240 samples - the proportional method allows for 210 samples in Cycle 2.  The Perdido Basin is the smallest basin and represents < 1% of the state and has 10 samples.  In the past, small basins were compiled into reporting units so new reporting units will have to be made no matter what method is selected.  With equal density sampling, the basins with similar ground water characteristics can be combined to make new reporting units total the desired 60 sample minimum per basin.  This will actually be closer to the original design for the Status Network in Cycle 1 and the number of basin samples will be determined objectively. 

The Ground Water Protection Section is already involved in Tier II basin assessments for Watershed Management.  This method was developed to produce Tier I data useful for these assessments.

	TABLE 1

	WATERSHED BASIN AREAS

	
	
	

	GROUP_NAME
	Area
	Proportioned

	 
	(Percent)
	# Samples

	
	
	

	Perdido
	0.6%
	10

	Fisheating Creek
	1.2%
	21

	Charlotte Harbor
	1.2%
	22

	Lake Worth Lagoon - Palm Beach Coast
	1.3%
	22

	Tampa Bay
	1.3%
	23

	Upper East Coast
	1.4%
	25

	Lake Okeechobee
	1.5%
	26

	Caloosahatchee
	1.9%
	34

	Indian River Lagoon
	2.0%
	36

	Southeast Coast - Biscayne Bay
	2.2%
	38

	Nassau - St. Marys
	2.2%
	38

	St.Lucie - Loxahatchee
	2.2%
	39

	Springs Coast
	2.4%
	41

	Tampa Bay Tributaries
	2.4%
	42

	Upper St. Johns
	2.7%
	48

	Middle St. Johns
	3.0%
	51

	Withlacoochee
	3.1%
	53

	Florida Keys
	3.5%
	61

	Ochlockonee - St.Marks
	3.7%
	64

	Pensacola
	3.9%
	68

	Ocklawaha
	4.0%
	70

	Lower St. Johns
	4.1%
	71

	Kissimmee River
	4.3%
	74

	Apalachicola - Chipola
	4.8%
	84

	Sarasota Bay - Peace - Myakka
	4.9%
	85

	Choctawhatchee - St.Andrew
	5.7%
	100

	Everglades
	6.6%
	115

	Everglades West Coast
	9.7%
	169

	Suwannee
	12.0%
	210

	
	
	

	Totals
	100.0%
	1740
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																										CHART

		GROUP_NAME		MIN_GROUP_		AREA		ACRES		Percent Acres		SQ_MILES		Percent Sq Miles		Proportioned		Nonproportioned

																# Samples		# Samples

																														Proportioned

		Perdido		Group 5		1034829833.41350		255710.9732		0.58%		399.5500		0.58%		10		60								GROUP_NAME		Area of State (%)		# Samples

		Fisheating Creek		Group 4		2200285338.02389		543700.1206		1.23%		849.5349		1.23%		21		60								Perdido		1%		10

		Charlotte Harbor		Group 2		2220232722.50096		548629.2064		1.24%		857.2366		1.24%		22		60								Fisheating Creek		1%		21

		Lake Worth Lagoon - Palm Beach Coast		Group 3		2251320680.52196		556311.1767		1.26%		869.2398		1.26%		22		60								Charlotte Harbor		1%		22

		Tampa Bay		Group 1		2398718748.46677		592733.8833		1.34%		926.1505		1.34%		23		60								Lake Worth Lagoon - Palm Beach Coast		1%		22

		Upper East Coast		Group 5		2543635180.62569		628543.3668		1.42%		982.1030		1.42%		25		60								Tampa Bay		1%		23

		Lake Okeechobee		Group 1		2649091034.18440		654601.9690		1.48%		1022.8198		1.48%		26		60								Upper East Coast		1%		25

		Caloosahatchee		Group 3		3473132789.81332		858226.2873		1.95%		1340.9841		1.95%		34		60								Lake Okeechobee		1%		26

		Indian River Lagoon		Group 5		3652257573.44002		902488.8039		2.05%		1410.1445		2.05%		36		60								Caloosahatchee		2%		34

		Southeast Coast - Biscayne Bay		Group 4		3899995888.47312		963706.0240		2.18%		1505.7968		2.18%		38		60								Indian River Lagoon		2%		36

		Nassau - St. Marys		Group 4		3912230348.62592		966729.2126		2.19%		1510.5206		2.19%		38		60								Southeast Coast - Biscayne Bay		2%		38

		St.Lucie - Loxahatchee		Group 2		3955069609.79407		977314.9812		2.22%		1527.0609		2.22%		39		60								Nassau - St. Marys		2%		38

		Springs Coast		Group 5		4202761109.55315		1038520.6330		2.35%		1622.6951		2.35%		41		60								St.Lucie - Loxahatchee		2%		39

		Tampa Bay Tributaries		Group 2		4352277826.54724		1075466.8670		2.44%		1680.4239		2.44%		42		60								Springs Coast		2%		41

		Upper St. Johns		Group 3		4889464554.14602		1208208.0545		2.74%		1887.8328		2.74%		48		60								Tampa Bay Tributaries		2%		42

		Middle St. Johns		Group 3		5276590342.35024		1303868.5282		2.96%		2037.3029		2.96%		51		60								Upper St. Johns		3%		48

		Withlcoochee		Group 4		5461602492.62035		1349585.8389		3.06%		2108.7365		3.06%		53		60								Middle St. Johns		3%		51

		Florida Keys		Group 5		6234456143.09153		1540561.3527		3.49%		2407.1370		3.49%		61		60								Withlacoochee		3%		53

		Ochlockonee - St.Marks		Group 1		6556079584.17291		1620035.9102		3.67%		2531.3165		3.67%		64		60								Florida Keys		3%		61

		Pensacola		Group 4		6969785024.70259		1722264.3322		3.90%		2691.0490		3.90%		68		60								Ochlockonee - St.Marks		4%		64

		Ocklawaha		Group 1		7199207355.20096		1778955.5924		4.03%		2779.6295		4.03%		70		60								Pensacola		4%		68

		Lower St. Johns		Group 2		7308934303.88184		1806069.6009		4.09%		2821.9953		4.09%		71		60								Ocklawaha		4%		70

		Kissimmee River		Group 4		7595152350.93446		1876795.3308		4.25%		2932.5047		4.25%		74		60								Lower St. Johns		4%		71

		Apalachicola - Chipola		Group 2		8603479363.08938		2125957.3412		4.82%		3321.8220		4.82%		84		60								Kissimmee River		4%		74

		Sarasota Bay - Peace - Myakka		Group 3		8769396167.65331		2166956.1085		4.91%		3385.8828		4.91%		85		60								Apalachicola - Chipola		5%		84

		Choctawhatchee - St.Andrew		Group 3		10233496471.42800		2528741.6905		5.73%		3951.1751		5.73%		100		60								Sarasota Bay - Peace - Myakka		5%		85

		Everglades		Group 5		11837562548.60090		2925113.4267		6.63%		4570.5085		6.63%		115		60								Choctawhatchee - St.Andrew		6%		100

		Everglades West Coast		Group 1		17372875530.74270		4292913.44970		9.73%		6707.70480		9.73%		169		60								Everglades		7%		115

		Suwannee		Group 1		21504452443.37660		5313844.1566		12.04%		8302.9155		12.04%		210		60								Everglades West Coast		10%		169

																										Suwannee		12%		210

		Total Basin Area (square miles)		68942				44122554.2190		100.00%		68941.7734		100.00%		1740		1740								Totals		100%		1740

		Square miles / sample		39.62

		TABLE 1

		WATERSHED BASIN AREAS

		GROUP_NAME		Area		Proportioned

				(Percent)		# Samples

		Perdido		1%		10

		Fisheating Creek		1%		21

		Charlotte Harbor		1%		22

		Lake Worth Lagoon - Palm Beach Coast		1%		22

		Tampa Bay		1%		23

		Upper East Coast		1%		25

		Lake Okeechobee		1%		26

		Caloosahatchee		2%		34

		Indian River Lagoon		2%		36

		Southeast Coast - Biscayne Bay		2%		38

		Nassau - St. Marys		2%		38

		St.Lucie - Loxahatchee		2%		39

		Springs Coast		2%		41

		Tampa Bay Tributaries		2%		42

		Upper St. Johns		3%		48

		Middle St. Johns		3%		51

		Withlacoochee		3%		53

		Florida Keys		3%		61

		Ochlockonee - St.Marks		4%		64

		Pensacola		4%		68

		Ocklawaha		4%		70

		Lower St. Johns		4%		71

		Kissimmee River		4%		74

		Apalachicola - Chipola		5%		84

		Sarasota Bay - Peace - Myakka		5%		85

		Choctawhatchee - St.Andrew		6%		100

		Everglades		7%		115

		Everglades West Coast		10%		169

		Suwannee		12%		210

		Totals		100%		1740
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		PROPOSAL FOR PROPORTIONAL SAMPLING IN STATUS NETWORK CYCLE 2

		Prepared by Debra Harrington (10/30/02)

		GROUP_NAME		MIN_GROUP_		AREA		ACRES		Percent Acres		SQ_MILES		Percent Sq Miles		Proportioned		Nonproportioned

																# Samples		# Samples

		Perdido		Group 5		1034829833.41350		255710.9732		0.58%		399.5500		0.58%		10		60

		Fisheating Creek		Group 4		2200285338.02389		543700.1206		1.23%		849.5349		1.23%		21		60

		Charlotte Harbor		Group 2		2220232722.50096		548629.2064		1.24%		857.2366		1.24%		22		60

		Lake Worth Lagoon - Palm Beach Coast		Group 3		2251320680.52196		556311.1767		1.26%		869.2398		1.26%		22		60

		Tampa Bay		Group 1		2398718748.46677		592733.8833		1.34%		926.1505		1.34%		23		60

		Upper East Coast		Group 5		2543635180.62569		628543.3668		1.42%		982.1030		1.42%		25		60

		Lake Okeechobee		Group 1		2649091034.18440		654601.9690		1.48%		1022.8198		1.48%		26		60

		Caloosahatchee		Group 3		3473132789.81332		858226.2873		1.95%		1340.9841		1.95%		34		60

		Indian River Lagoon		Group 5		3652257573.44002		902488.8039		2.05%		1410.1445		2.05%		36		60

		Southeast Coast - Biscayne Bay		Group 4		3899995888.47312		963706.0240		2.18%		1505.7968		2.18%		38		60

		Nassau - St. Marys		Group 4		3912230348.62592		966729.2126		2.19%		1510.5206		2.19%		38		60

		St.Lucie - Loxahatchee		Group 2		3955069609.79407		977314.9812		2.22%		1527.0609		2.22%		39		60

		Springs Coast		Group 5		4202761109.55315		1038520.6330		2.35%		1622.6951		2.35%		41		60

		Tampa Bay Tributaries		Group 2		4352277826.54724		1075466.8670		2.44%		1680.4239		2.44%		42		60

		Upper St. Johns		Group 3		4889464554.14602		1208208.0545		2.74%		1887.8328		2.74%		48		60

		Middle St. Johns		Group 3		5276590342.35024		1303868.5282		2.96%		2037.3029		2.96%		51		60

		Withlacoochee		Group 4		5461602492.62035		1349585.8389		3.06%		2108.7365		3.06%		53		60

		Florida Keys		Group 5		6234456143.09153		1540561.3527		3.49%		2407.1370		3.49%		61		60

		Ochlockonee - St.Marks		Group 1		6556079584.17291		1620035.9102		3.67%		2531.3165		3.67%		64		60

		Pensacola		Group 4		6969785024.70259		1722264.3322		3.90%		2691.0490		3.90%		68		60

		Ocklawaha		Group 1		7199207355.20096		1778955.5924		4.03%		2779.6295		4.03%		70		60

		Lower St. Johns		Group 2		7308934303.88184		1806069.6009		4.09%		2821.9953		4.09%		71		60

		Kissimmee River		Group 4		7595152350.93446		1876795.3308		4.25%		2932.5047		4.25%		74		60

		Apalachicola - Chipola		Group 2		8603479363.08938		2125957.3412		4.82%		3321.8220		4.82%		84		60

		Sarasota Bay - Peace - Myakka		Group 3		8769396167.65331		2166956.1085		4.91%		3385.8828		4.91%		85		60

		Everglades West Coast		Group 1		17372875530.74270		4292913.44970		9.73%		6707.70480		9.73%		169		60

		Choctawhatchee - St.Andrew		Group 3		10233496471.42800		2528741.6905		5.73%		3951.1751		5.73%		100		60

		Everglades		Group 5		11837562548.60090		2925113.4267		6.63%		4570.5085		6.63%		115		60

		Suwannee		Group 1		21504452443.37660		5313844.1566		12.04%		8302.9155		12.04%		210		60

		Total Basin Area (square miles)		68942				44122554.2190		100.00%		68941.7734		100.00%		1740		1740

		Square miles / sample		39.62






