
 
 

 
 

 
 

 
 

  

 

 

 

 
  

 

 

 
 

From: Voyles, Carolyn 
To: Bauer, Joseph; Boniol, Don; Copeland, Rick; Countryman, Tony; DeWitt, Dave; Diamond, Craig; Dourte, Daniel; 

Cichon, James; Silvanima, James; Jim Hatchitt; Jon Shaw; Kathleen Coates; Kinsman, Granville; Maddox, Gary; 
Mike Zyrgnerski; Muldoon, Kathryn; Prinos, Scott; Seidel, Valerie; Tara Rodgers; Tom Mirti; Voyles, Carolyn; 
Albrecht, Barbara; Arthur, Jonathan; Baldwin, Lucia; Claridge, Kevin; Claypool, Jennifer; Cobb, Devan R.; Crean, 
Linda; DeHaven, Eric; Espy, Julie; Fischler, Cindy; Gibson, Edmund; Goodwin, Patrick; Graham, Wendy; Hanes, 
Kim; Hicks, Richard W.; Hoyer, Mark; Katz, Brian; Kemp, Susan; Kinnaman, Sandy; Lee, Sam; Lehr, Pamela; 
Macfarlane, Maria; Mantini, Louis; merrille; Payne, Dorothy; Renken, Robert; Richards, Chris; Robin Hallbourg; 
Rodriguez, Rafeal; Seal, Thomas; Silvanima, James; Starks, Roberta; Sumner, David; Sunderman-Barnes, 
Stephanie; Turpin, Robert; Verdi, Richard; Walsh, Virginia; Weinsier, Steve; Zimmerman, Jennifer 

Subject: Summary of the June 15, 2017 Special Meeting/Webinar of the Salinity Network Workgroup 
Date: Monday, July 10, 2017 5:16:45 PM 
Attachments: SNW[Special(061517)].pdf 

SNWSpMeetingSUM061517.docx 
GWLPRIDataFormat.xlsx 

Hello Everyone, 

We accomplished several things at the June 15, 2017 special meeting/webinar of the Salinity 
Network Workgroup (SNW).  The attached files SNW (SNW[Special(061517)]) and 
SNWSpMeetingSUM061517, respectively, are a copy of the meeting’s Power Point presentation and 
the meeting summary. 

The meeting purpose was to decide the future generation of the Groundwater Level Percentile 
Ranking Index for the Floridan aquifer system (see SNWSpMeetingSUM061517 for details). We 
discussed four possibilities: 

1. Should the SNW select one of the two methods for producing the GWL PRI? The two 
choices center around the array of data to be used for the period of record (POR) which 
are: 

a. Compare x (the value we want to rank) to all historical monthly array data in the POR, 
b. Compare x only to either all May (typical statewide dry period) or all September data 
(typical statewide wet period) in the POR.  That is compare the representative x to all May 
(seasonally adjusted) data, or the representative x to all September (seasonally adjusted) 
data. 

2. Use both methods; 
3. Cease efforts to produce statewide GWLPRI maps; or 
4. Develop other ideas for evaluating changes in groundwater levels. 

The SNW decided on option 2. Using both methods, the index will be produced each May and 
September.  After the SNW reached that decision, I mentioned that I would need historical data.  All 
organizations that supply percentile ranking index information to DEP indicated they would send me 
the corresponding historical data. 

With that in mind, I’ve attached a third file (GWLPRDataFormat) containing a draft format for 
supplying DEP with historical monthly groundwater data for all pertinent wells. Only staff from 
organizations supplying groundwater level percentile ranks need to pay attention to the draft 
format file. 

The first row contains information about the file.  Beginning in Row 2, Column 2, DEP needs the 
datum used by your agency.  Beginning in Row 3, Column B, DEP needs the primary Well 
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Salinity Network Workgroup 


(SNW)


Special Meeting/Webinar


June 15, 2017


Chair: Rick Copeland (FDEP) 







SNW Agenda


• Roll Call (RC)


• GWL PRI – Status and Modifications (RC) 


• Discussion (Group)


• Adjournment 


RC - Rick Copeland: DEP 







Objectives of SNW
to be Discussed Today


• Periodic Production of a Groundwater Level(GWL)  
Percentile Ranking Index (PRI) for the Upper Floridan 
Aquifer (UFA) 







GWL Percentile Ranking Index 


•Periodically create composite statewide PRI 
maps, along with explanatory text


•Commence (2015) production twice/year
• May (LOW GWLs) and September (HIGH GWLs)







Current Inconsistencies with PRI Map 


• PRI map is composite
• Inconsistent


• Well Densities per WMD


• Methodologies 


• For PRI map
• Over time, possibly decrease 


density of wells in SR, SJ, & SW? 


• Can we can adopt a   
“Standardized” method?


SR- SRWMD
SJ- SJRWMD


SW- SWFWMD







Comments Regarding the Ground Water 
Level (GWL) Percentile


Ranking Index


Lucia Baldwin, PhD


Senior Scientist


Compliance & Reporting Section


FWRMC Salinity Network Workshop


November 9, 2016


Next Several Slides Modified From 







Percentile Rank Functions in Excel


PERCENTRANK (array, 23)      =  27%


PERCENTRANK.INC (array, 23) = 27%


PERCENTRANK.EXC (array, 23) = 31%


Excel 2007


Excel 2010, 2013,


2016, …..


What percentage of the 
data has values under 23?


Array


21
22


22
23
23
24
25


28
37


45
48
67


.INC function = [(# obs < x) / (n-1)] • 100


(#obs < x = 3; n = 12)







Value (x) we want to rank
•X is a GWL value representative for May/Sept of 


each year


•Monthly median of max daily values – SFWMD


•Value registered nearest 15th of the month –
NWFWMD


•Daily mean on the 27th of the month – SRWMD







Option for Choosing
the Array / Data Set Against Which 


Value x Is Ranked


•All similar values registered for entire period of record


•Similar values registered during the same month (or 
same week), or season, for the POR







Percentile Rank of Median GWL for
September 2015


Station
Vrs All 
GWL


Vrs Sept
GWL


BF-6 69.6 38.6


G-3061 93.1 69.4


L2-PW2 75.6 34.4


MF-52 74.9 36.0


ORF-19 98.1 88.4


ORF-32 92.6 83.4


OSF-102 88.8 79.2


OSF-22 84.8 61.8


OSF-62 82.3 59.7







Mapped GWL Percentile Ranks of 
SFWMD Stations


PRs of May 2016 Median vs. May 


Daily Values
PRs of May 2016 Median vs. All 


Daily Values


> =  90 %


76 - 89 %


25 - 75 %


11 - 24 %


< = 10%


Legend







Back to Current Discussion


Differences in Methodologies
1. In equations used by participating agencies, 


• divide either by (n-1) or (n)  
• As n increases, differences variability decreases.


2. The value (x) we want to rank is inconsistent among, but


consistent within, agencies. 
• As long as agencies do not change their own definition of (x), the 


effect of having a non-standardized definition is minimal regarding 
the statewide GWL PRI map.   


3. Period of Record (POR) is inconsistent among agencies
• As agency PORs increases in length, the probability of catching the 


max and min values of (x) increases. 
• Nevertheless, expect inconsistent PORs to remain an issue







Differences in Methodologies
4. Data set against which value (x) is ranked


Very Significant Issue


Since Nov 2016, attempts have been made for all participants 
to use a more “Standardized” array


(a) All similar values registered by week, month, “season” 
for entire POR


(b) All similar values registered for entire POR 


• Participants have disagreements


• At current time, array issue not resolved







Agency
PRI Equation:


PRI = 
For each well,
Value (x) we 
want to rank


Data Set against 
which value (x) 


is ranked


Beginning of 
Period of


Record


DEP [(# obs < x) / (n-1)]• 100


x =  monthly median of 
representative month


(May or Sept)


All similar Q or M 
x values for 
entire POR


1991 


NWFWMD
PERCENTRANK.INC


(Excel™ 2010 Formula)
x = value nearest 15th of 
representative month


All similar Q or M 
values for entire 


POR


Variable, 
Earliest


1936


SRWMD
[(# obs < x) / (n)] • 100 x = daily mean on 27th of 


representative month


All similar 
monthly median 


values of x for 
entire POR


Variable,
Earliest


1976


Ala Co [(# obs < x) / (n-1)] • 100


x =  monthly median of 
representative month


All similar 
monthly values 
of x for entire 


POR


1990


SJRWMD [(# obs < x) / (n-1)] • 100
x = monthly median of 
representative month


All similar 
monthly values 
of x for entire


POR
1998


SWFWMD [(# obs < x) / (n-1)] • 100


x = median daily maximum 
value of last week of 


representative month 


All similar values 
of last week of 
representative 


month for entire 
POR


1989


SFWMD
PERCENTRANK.INC


(Excel™ 2016 Formula)


x = maximum daily value of 
representative month


All similar 
registered values 


for entire POR


2004







Differences in Methodologies
•Can SNW adopt a “Standardized” array?


• Should SNW?
• Select one method?  


• Compare x to all of POR


• Compare x to “seasonally” adjusted POR


• E.G. May to all previous May representative values 


• Use both methods? 


• Cease efforts to produce statewide PRI maps and text?


• Other ideas?


•Other issues?  “Let’s get everything on the table”







Proposal 


•Each Entity send data to DEP 
•Need Array/Data set for each well


•DEP calculate GWL PRI using both methods


•DEP to include in explanatory text, for review
• Indicate the two methods produce different results
• How the two methods are different 
• Reasons for using both methods
• Some WMDs produce their own version for their 


internal needs 


•Questions About the Proposal? 







Should SNW?


1. Select one method?  
a. Compare x to all of POR
b. Compare x to “seasonally” adjusted POR


E.G. May to all previous May representative values 


2. Use both methods? 
Need to send array data to DEP


3. Cease efforts to produce statewide PRI
maps and text?


4. Other Ideas?







•Next Regular SNW Meeting/Webinar


Wednesday, November 8, 1:00 - 3:00 PM


Rick.Copeland@dep.state.fl.us ; (850) 245-8503






Summary of Special Salinity Network Workgroup Meeting/Webinar: June 15, 2017





Attendees

NWFWMD: Kathleen Coates

SRWMD: Tom Mirti, Tara Rodgers

SJRWMD: Chris Mundy, Don Boniol

SWFWMD: Dave Dewitt, Steve DeSmith, Granville Kinsman

SFWMD: Jon Shaw, Lucia Baldwin, Kim Hanes

USGS: Scott Prinos

DEP: Rick Copeland, Jay Silvanima, Carolyn Voyles, Kate Muldoon, Joe Bauer

   

Summary



The purpose of the Salinity Network Workgroup (SNW) special meeting was to discuss the Groundwater Level Percentile Ranking Index (GWL PRI).  Rick Copeland (RC) of DEP gave a PowerPoint presentation that summarized the reasons for conducting the special meeting and presented the specific issues that were to be discussed. The presentation is found in a separate document. 



Seven SNW entities provide data for the statewide GWLP RI maps.  The entities are: the NWFWMD, SRWMD, SJRWMD, SWFWMD, SFWMD, Alachua County, and DEP.  



Prior to the special meeting, RC asked each of the entities to be ready to address four questions: 

 

1. Should the SNW select one of the two methods for producing the GWL PRI? The two choices center         around the array of data to be used for the period of record (POR) which are: 

a. Compare x (the value we want to rank) to all historical monthly array data in the POR,  

b. Compare x only to either all May (typical statewide dry period) or all September data (typical statewide wet period) in the POR.  That is compare the representative x to all May (seasonally adjusted) data, or the representative x to all September (seasonally adjusted) data.  

2. Use both methods; 

3. Cease efforts to produce statewide GWLPRI maps; or

4. Develop other ideas for evaluating changes in groundwater levels. 





In the event that the SNW decided on item 2, prior to the special meeting, RC sent a proposal to the participating entities.  For each sampling event, these entities will send all pertinent data to DEP.  DEP will generate statewide GWLPRI maps using both methods and corresponding text. Prior to publication, a draft map and corresponding text will be generated by DEP for each May and September WL PRI map for review by the participating agencies.  In addition to explaining groundwater conditions of the state, the text will: 



1. Indicate the two methods produce different results,

2. How the two methods are different,

3. Reasons for using producing both maps, and

4. That some WMDs produce their own version of one of the two methods for internal reasons. 



Results



During the webinar, all entities present agreed that the efforts of producing GWLPRI maps should continue.  In addition, all entities present at the special meeting, agreed that both maps should be produced.

  

Next Steps



[bookmark: _GoBack]RC will obtain historical groundwater level data from the participating entities.  He will report on the progress at the next scheduled Salinity Network Workgroup meeting on November 8 from 1:00 to 3:00 pm.  
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		Interior 		Data is 		Representative 				Monthly 		GWL 		Value		Relative 		to MSL

		Datum = ??

				Well 1 ID		Well 2 ID		Well 3 ID		etc

				(2nd ID)		(2nd ID)		(2nd ID)		 

				If Applicable		If Applicable		If Applicable

				County		County		County						 

		MonthDate		GWL (msl)		GWL (msl)		GWL (msl)

		Jan 2004		66.05		23.11		5.92

		Feb 2004		63.17		21.37		4.52						 

		Mar 2004		67.93		15.38		6.35

		Apr 2004		64.68		32.09		5.46

		May 2004		66.80		30.43		5.73

		Jun 2004		65.13		21.21		4.12

		Jul 2004		63.55		21.39		6.01

		Aug 2004		68.65		23.87		6.62

		Sep 2004		61.35		14.76		5.69

		Oct 2004		64.42		17.02		5.32

		Nov 2004		64.52		29.33		5.99

		Dec 2004		68.20		26.97		4.82

		Jan 2005		63.70		21.80		6.28

		Feb 2005		67.29		19.89		6.65

		Mar 2005		63.08		22.01		6.17

		Apr 2005		62.51		19.49		3.45

		May 2005		64.96		26.75		5.99

		Jun 2005		64.15		27.67		4.83

		Jul 2005		67.45		23.20		5.57

		Aug 2005		68.01		21.03		6.79

		Sep 2005		63.74		21.96		6.49

		Oct 2005		62.59		22.21		6.07

		Nov 2005		67.10		26.18		5.49

		Dec 2005		68.17		23.74		6.45

		Jan 2006		59.90		20.08		5.34

		Feb 2006		66.57		16.46		6.20

		Mar 2006		66.50		25.02		6.65

		Apr 2006		65.12		27.08		6.80

		May 2006		68.02		14.77		7.31

		Jun 2006		62.69		27.84		6.10

		Jul 2006		62.47		16.70		6.62

		Aug 2006		58.05		27.41		5.82

		Sep 2006		66.43		16.90		6.44

		Oct 2006		67.95		20.49		6.29

		Nov 2006		63.52		27.30		4.11

		Dec 2006		68.74		23.85		5.45

		Jan 2007		64.43		23.51		6.70

		Feb 2007		68.78		22.83		5.93

		Mar 2007		64.93		19.69		4.25

		Apr 2007		68.43		23.92		5.51

		May 2007		64.11		26.26		5.89

		Jun 2007		66.72		29.90		6.09

		Jul 2007		66.07		28.39		6.42

		Aug 2007		67.21		22.83		5.84

		Sep 2007		68.03		26.80		5.71

		Oct 2007		63.32		27.62		5.57

		Nov 2007		61.03		19.28		5.28

		Dec 2007		65.09		25.62		6.18

		Jan 2008		65.31		24.10		5.61

		Feb 2008		67.75		27.22		6.65

		Mar 2008		64.89		25.29		5.27

		Apr 2008		67.12		21.05		6.59

		May 2008		64.38		21.82		6.57

		Jun 2008		63.11		24.57		6.32

		Jul 2008		62.56		25.40		6.47

		Aug 2008		59.45		31.46		5.42

		Sep 2008		66.39		27.23		5.69

		Oct 2008		65.71		20.74		8.13

		Nov 2008		64.55		28.37		6.24

		Dec 2008		61.20		27.54		7.06

		Jan 2009		68.75		27.77		5.81

		Feb 2009		64.90		23.68		5.88

		Mar 2009		66.16		24.16		5.75

		Apr 2009		70.50		22.77		7.20

		May 2009		68.01		17.39		6.68

		Jun 2009		70.51		29.47		5.47

		Jul 2009		64.47		26.66		5.20

		Aug 2009		64.90		22.66		6.66

		Sep 2009		67.95		23.95		6.41

		Oct 2009		65.40		28.75		6.84

		Nov 2009		65.73		20.35		5.37

		Dec 2009		66.64		27.03		5.45

		Jan 2010		63.57		27.62		5.99

		Feb 2010		66.15		27.64		7.33

		Mar 2010		63.68		26.80		5.49

		Apr 2010		65.78		18.80		4.97

		May 2010		66.51		19.20		6.29

		Jun 2010		63.48		23.48		5.73

		Jul 2010		61.96		25.57		6.35

		Aug 2010		66.36		26.82		6.25

		Sep 2010		62.26		24.77		6.93

		Oct 2010		66.33		22.22		5.06

		Nov 2010		67.13		26.95		6.63

		Dec 2010		66.20		26.46		6.40

		Jan 2011		60.92		25.35		7.50

		Feb 2011		62.87		19.06		5.80

		Mar 2011		64.49		25.17		6.65

		Apr 2011		61.26		18.80		5.40

		May 2011		70.49		27.32		6.30

		Jun 2011		62.36		20.68		5.54

		Jul 2011		65.81		16.11		6.25

		Aug 2011		65.51		23.69		6.36

		Sep 2011		62.98		19.10		5.22

		Oct 2011		62.20		23.10		6.64

		Nov 2011		65.58		23.93		6.78

		Dec 2011		66.11		26.23		6.55

		Jan 2012		63.82		27.37		6.16

		Feb 2012		62.08		28.80		6.11

		Mar 2012		63.94		26.28		5.69

		Apr 2012		64.34		24.40		5.41

		May 2012		64.87		23.26		6.88

		Jun 2012		69.23		30.78		5.76

		Jul 2012		62.66		23.22		5.38

		Aug 2012		61.57		30.78		7.24

		Sep 2012		68.82		25.78		5.68

		Oct 2012		64.50		26.91		6.22

		Nov 2012		65.29		23.52		6.58

		Dec 2012		62.70		21.15		5.87

		Jan 2013		64.47		29.54		5.86

		Feb 2013		59.53		26.83		5.53

		Mar 2013		64.87		32.08		4.50

		Apr 2013		66.53		20.74		8.01

		May 2013		64.14		18.46		6.85

		Jun 2013		67.27		23.38		6.97

		Jul 2013		64.45		22.24		6.47

		Aug 2013		64.84		24.19		6.01

		Sep 2013		66.31		19.89		4.71

		Oct 2013		67.44		22.50		6.64

		Nov 2013		65.12		24.61		6.59

		Dec 2013		66.43		23.95		5.92

		Jan 2014		65.93		23.22		5.49

		Feb 2014		70.66		19.62		6.95

		Mar 2014		60.64		24.07		6.21

		Apr 2014		61.15		20.75		4.73

		May 2014		67.13		27.05		5.44

		Jun 2014		58.57		23.18		6.32

		Jul 2014		63.36		23.25		5.32

		Aug 2014		61.57		23.82		5.90

		Sep 2014		63.27		22.17		4.62

		Oct 2014		63.75		22.67		6.62

		Nov 2014		67.05		23.79		5.92

		Dec 2014		68.72		24.98		6.77

		Jan 2015		59.30		33.32		5.49

		Feb 2015		66.68		27.21		6.06

		Mar 2015		67.06		27.20		6.32

		Apr 2015		65.92		22.34		6.87

		May 2015		64.19		27.31		5.95

		Jun 2015		66.14		21.91		5.01

		Jul 2015		66.92		27.09		5.19

		Aug 2015		62.33		24.04		5.52

		Sep 2015		67.07		25.54		5.46

		Oct 2015		65.50		21.38		6.05

		Nov 2015		64.72		22.36		5.61

		Dec 2015		63.83		21.13		7.05

		Jan 2016		65.43		34.90		6.48

		Feb 2016		64.18		21.23		5.59

		Mar 2016		61.52		15.42		5.15

		Apr 2016		66.20		23.29		6.99

		May 2016		64.84		19.96		6.35

		Jun 2016		68.09		22.00		6.15

		Jul 2016		64.09		24.64		5.66

		Aug 2016		64.84		25.99		5.35

		Sep 2016		63.48		21.87		6.24

		Oct 2016		66.18		26.72		5.26

		Nov 2016		63.41		20.46		7.14

		Dec 2016		65.54		27.55		4.95

		Jan 2017		67.78		25.94		6.19

		Feb 2017		62.66		24.69		5.77

		Mar 2017		67.16		23.85		6.27

		Apr 2017		58.54		21.39		6.17

		May 2017		65.78		23.44		6.21

		Jun 2017		61.97		20.41		4.51

		Jul 2017		64.38		19.92		5.80

		Aug 2017		67.65		24.42		7.15

		Sep 2017		69.19		30.76		6.69

		Oct 2017		66.61		30.85		5.97

		Nov 2017		68.04		20.76		4.91

		Dec 2017		68.74		24.87		6.44













 
 

 
 

 
 

 
 

 
  

 
 

Identification for each well used by your agency. Beginning in Row 4, DEP needs your secondary 
Well Identification used by your agency, but only if applicable. Beginning in Row 6, DEP needs the 
county name where the well is located, in case a question ever arises regarding the well location. 
Beginning in Row 7, the first column is labeled MonthDate. The second, third, and fourth columns 
etc. are labeled GWL(msl). From this point forward, each column should correspond to an individual 
well. From Row 8 onward, Column A should contain a representative month for the period of record 
of the corresponding well. Columns B, C, D etc, should contain the corresponding representative 
groundwater level for the month labeled in Column A. File data in red, from Row 8 onward, 
represent example data. 

Please let me know if your organization can provide data in the proposed format by 
Monday, July 24.  You do not need to send me real data right now. 

Do not hesitate to contact me if you have any questions. The next scheduled Salinity Network 
Workgroup meeting/webinar is November 8 from 1:00 to 3:00. Further information regarding the 
meeting will be sent to you in advance of the November meeting. 

Rick Copeland, P.G. Ph.D. 

Environmental Consultant 
Florida Department of Environmental Protection 
2600 Blair Stone Rd. 
Tallahassee, FL. 32399-2400 
(W) 850-245-8503 
(C) 850- 559-7199 


