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EXECUTIVE SUMMARY

The purpose of this Northwest Florida Water Management District (NWFWMD or District) Water Supply
Assessment (WSA) update is to determine, per section 373.036(2)(b)4.b., Florida Statutes (F.S.),
“Whether existing and reasonably anticipated sources of water and conservation efforts are adequate to
supply water for all existing legal uses and reasonably anticipated future needs and to sustain the water
resources and related natural systems.” This determination is made for each water supply planning
region on at least a 20-year planning horizon and is updated at least once every five years.

The District has seven water supply planning regions. The first NWFWMD Districtwide WSA was
completed in 1998, and it was updated in 2003, 2008 and 2013. The water use estimate and projection
data and methodologies used in the current assessment are similar to those used in previous WSAs.
Refinements include the incorporation of seasonal population estimates and use of the Florida
Department of Agriculture and Consumer Services (DACS) Florida Statewide Agricultural Irrigation
Demand (FSAID) data for agricultural water use estimates and projections.

The District currently has two regional water supply plans in effect: the Region Il Regional Water Supply
Plan (RWSP) for Santa Rosa, Okaloosa, and Walton counties first approved in 2000, with updates
approved in 2006 and 2012; and the Region Ill RWSP for Bay County, first approved in 2008 and updated
in 2014. The Region V RWSP for Gulf and Franklin counties was approved in 2007 and discontinued
following the completion of the 2013 WSA.

In 2015, Districtwide water use was estimated at approximately 324 million gallons per day (mgd). The
largest water use category was public supply, followed by industrial/commercial/institutional (ICl) and
agriculture. Together these three categories comprised 79 percent of all water use. Most of the District’s
agricultural water use is in Region IV, while most ICl and power generation water use is in Region I,
Escambia County, and Region Ill, Bay County. Groundwater provides over three-fourths of District water
supply, with the major aquifers being the Floridan aquifer system and the sand-and-gravel aquifer. The
Deer Point Lake Reservoir is a major potable surface water source in Bay County.

The total projected Districtwide water use by 2040 is 406 mgd, an increase of 82 mgd or 25 percent.
Public supply, ICI and agriculture are expected to remain the largest water use categories in 2040,
collectively increasing to 81 percent of all water use under normal precipitation conditions. In drought
conditions, the 2040 projected water use of about 450 mgd reflects an increase of nearly 127 mgd or 39
percent over 2015 water use. The greatest projected percentage increases in drought conditions are for
agriculture and recreational irrigation.

The 2015 District population estimate based on University of Florida, Bureau of Economic and Business
Research (BEBR) data was 1,416,819. The total estimated seasonally-adjusted population was 1,517,943.
About 84 percent of District population was estimated to be served by public supply utilities, with the
remaining 16 percent served by domestic self-supply. Seasonally adjusted, by the year 2040, there will
be an estimated additional 319,250 residents, with close to half of this projected increase in Region Il.
Region Ill and Region VII are both anticipated to increase in population by about 23 percent by 2040.
Estimated population increases in other regions by year 2040 range from six to nine percent.

The regional resource assessments identified water resource limitations in several regions. The
potentiometric surface remains below sea level in coastal areas of Region Il and Region lll, creating
associated risks of saltwater intrusion. In Region IlI, inland wellfield development has reduced
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withdrawals from the coastal Floridan aquifer. This has enabled water levels to recover in some areas
and has slowed, but not eliminated, the risk of saltwater intrusion. Concerns related to water quality
degradation and water supply availability remain. In Region Ill, Bay County has extended potable water
from Deer Point Lake Reservoir to additional coastal service areas. In addition, to increase the resiliency
of the reservoir to withstand storm surge impacts, an alternative upstream water intake at Econfina
Creek was completed in 2015. Management of coastal water resources in Region Il will remain
important to preventing lateral intrusion and vertical upconing of saline water.

Continued monitoring of water levels and water quality of groundwater and surface water resources will
address most resource limitations in Region | and in regions IV-VIl. However, water withdrawals in
Georgia have impacted the ecology of the Apalachicola River and Bay system and a positive resolution of
that interstate conflict is necessary to sustain the resources of the watershed and related natural
systems and economic resources for current and future generations.

Existing Region Il sources of water are not adequate to supply water for all existing and future
reasonable-beneficial uses and to sustain the water resources and related natural systems for the
planning period. Implementation of the Region Il RWSP should be continued, including plan updates as
needed. Due to successful completion of the alternative water supply project in 2015, and with
continued management of coastal water resources, the Region Ill RWSP may be discontinued. No other
regional water supply plans are needed at this time. The need for regional water supply plans will be re-
evaluated following the District’s next WSA and in coordination with the development of minimum flows
and minimum water levels (MFLs).

NWFWMD 2018 Water Supply Assessment
ii



CONTENTS

EXECUTIVE SUMIMARY ...cuuiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisaieiiissseittsseettssssetessssistesssestesssssstsssssssesssssssens |
CONTENTS cciiiiiiiiiiiiiiitiiiiitreie et rerae et ttsaeestrssssestessssstersssestessssestessssssessssssserssssssessssesnenssssseens 1
LIST OF FIGURES ...cc.uiiiuuiiiiiniiiiieniiiiieniiiiieeiiiieseiiiisseseiiissssertessssertesssestsssssssesssssssessssessessssessennsnes v
LIST OF TABLES ....ccuuiiiteiiiiiiniiiiieniiiiieniiiireeisiisneseiitsssserttssssertessssestrssssstesssssssessssessessssessessssessennssns Vv
ACRONYMS AND ABBREVIATIONS ....ccccitttuiiitinniiiiinniiiiirniiiiiiiiimmieiiisieieesitesssistessestesssesees Vi

1. INTRODUCTION .evureeerereeeeressasesessesesessasessssesessssessssasessssssessssasessssassassasessssnsessssasesss L

2. REGIONAL RESOURCE ASSESSIVIENTS ...cecevuveiesseeresseeesssesssssesesssesesssesssssesssssesssssesssssesssssesssssesssssens 5
INTRODUCTION TO REGIONAL ASSESSIMIENTS tutvueuuttneeuntensesneeneesnsensessseneessensesssensessensesssensssssensesesereesssensesnsens 5
REGION |: ESCAMBIA COUNTY ttuituitnietnttueetnttntesseneessensesnsenessnsensesnseseesnstasesnsensesnstssssnsesssssssssssnsessernssnssnne 11
REGION II: OKALOOSA, SANTA ROSA AND WALTON COUNTIES +utteeneeennrerneereneeennseenesesnesesnsessneesnesesnesssnesennsesnns 22
REGION [z BAY COUNTY teutitnituitnientetnetneetnttntesseneesnseasesnsenessnsessesnsesessnstasesnsessssnstssssnsessssnsrssssnsesssrnsesssnnse 39
REGION IV: CALHOUN, HOLMES, JACKSON, LIBERTY AND WASHINGTON COUNTIES ...uueivrrieeererieeerenneerenneenennnns 49
REGION V: FRANKLIN AND GULF COUNTIES tuutttuutttutetnertneeesnserneeesseeesneersnseesnsessessssesessssssessssesseessnesessessnnes 57
REGION VI: GADSDEN COUNTY .etuuttuuttuneeenntersertueeesneerseessnsesseessstesseessnseesnsessesesnesesessssesssserseessesssnsessnnes 65
REGION VII: JEFFERSON, LEON AND WAKULLA COUNTIES ..uivvtueeririneererieeererineerreneeersnneeesesnneessssnneerssneeesssnnns 74

3. CONCLUSIONS AND RECOMMENDATIONS ...cceceuvererreererreeresseesesseesesseesessesssssesssssesssssesssssesssssesssns 83

GLOSSARY, REFERENCES AND ADDITIONAL INFORMATION

GLOSSARY ..uieiuieieieeeeeeneneeearesesessssssssesesesesesesesesesesessssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssesesesssnsnnnns 1
REFERENGCES .....cueuiiititererererereresesesesesesasassssssssssssssssssssssssesesesesesesesesessssssssssssssssssenssssssssssssssssssssssssasanes 3
ADDITIONAL INFORIMATION ...cuieieieietneeeeeneereresesesessssssesesesesesesesesssssssessssssssssssssssssssssssssssssssssssssssssnsase 7
APPENDICES

NWFWMD 2018 Water Supply Assessment
iii



LIST OF FIGURES

Figure 1. Water Supply Planning REZIONS .......ccccuiiiiiiiiie ettt ettt e e e ste e e e satae e e sntaee e sntaeeeeans 1
Figure 2. Water Resource Caution Areas and Areas of Resource CONCEIN .......ccveeeecieeeeiiiieeescieeeeeeieeee s 3
Figure 3. Florida’s Water Management DiStriCtS ........oicccuiiieeeee ittt e e e e e e nnrre e e e e 5
Figure 4. Population DY COUNTY.........uiiiiiiii ettt e e e e e e st a e e e e e e e e nnateeeeeeeesesnnsrenaaaaanas 5
TdU ] g I €] Co W] o [o Y Lo = gl 2T ={To ] o SRR 6
Figure 6. Topography and Physiography with LiDAR Elevation Model...........cccoveeeieiiiicciiieeee e, 7
Figure 7. Land Use and LANG COVEN......uuiiiiiiiicciiiieeee e e ettt e e e e e e e e enteeee e e e e seesnntaassesassessnsssssneasessensnnssenneseans 7
Figure 8. 30-Year Normal Average Annual Precipitation Inches Per Year (1981-2010)........ccccecevveeecreeeenns 9
Figure 9. Region | - ESCAMDIa COUNLY ....oiiiiiiiiiiiiee et e e e e e e e e e e e e e e e s e e nnnreaeeeaaeas 11
Figure 10. ReGION | - 2015 WAter USE ...cuviiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeseeeeeeeereeeeseesereeeeeeeeeeeeerererererererererrrrrrmmmmne 12
Figure 11. Potentiometric Surface (Observed and Estimated) of the Main-Producing Zone of the Sand-
and-Gravel Aquifer, Escambia County, Florida, May 2007. .......cccccvieiiiiiiiieeeeiieee e eree e eree e e sevee e e 15

Figure 12. Hydrographs of Sand-and-Gravel Wells near Oak Grove (Northern Escambia County) and along
Nine Mile Road (Southern Escambia County) in the A) Surficial Zone, B) Main Producing Zone, and C)

DL ol Yo T el ge Yo [ Tol [ oY= o T o [P 16
Figure 13. Hydrographs of Sand-and-Gravel Wells: A) USGU TH2 and B) USGS 032-7241A.........cccceeuunee. 17
Figure 14. Region | Sand-and-Gravel Aquifer Main Producing Zone Steady-State Ground Water Budget 18
Figure 15. Peoples #4 Water Quality A) Sodium (Na*), B) Chloride (Cl'), and C) TDS ......cccceeevveeeereerreennee. 19
Figure 16. Region Il - Santa Rosa, Okaloosa and Walton CoOUNties.........cccccveeeieciieeeccieee e 22
Figure 17. RegIiON I - 2015 WAter USE ....cuiiiiiiiiiiiiiiiiiiiieiiieieieeetetetesereeeseresesssesesesesesesesesesessresses—... 23
Figure 18. Potentiometric Surface of the Upper Floridan Aquifer in Region Il for September 2015 ......... 27
Figure 19. Water Levels in Sand-and-Gravel Aquifer Wells P3A (Blue) and P5A (Green) vs. Monthly
Pumpage from Nearby Public SUPply Wells (REA) .......uviiiiieeeeee ettt e 28
Figure 20. Withdrawals from the Floridan Aquifer in Region ll........cccvvieeiiiee i 29
Figure 21. Hydrographs of the A) Navarre Cement Plant and ..........cccuvvieeiiiei et 30
Figure 22. Hydrographs of the A) Mary Esther #2 and B) Wright Upper in Southern Okaloosa County....30
Figure 23. Hydrographs of the C) Eglin Air Force Base (AFB) Field #5/Well #2 and .........cccccevvveeveeeneennee. 31
Figure 24. Hydrographs of the A) West Hewett Street, B) S.L. Matthews, C) USGS Freeport 17, and D) FAF
#47 Floridan Aquifer Wells in Walton COUNTY ......ccocuiiiiieiiie ettt eeetee e e e eta e e e eearae e e eearaeaeeans 32
Figure 25. Hydrograph of the PaXtOn.........ccueiiiciiiii ittt e ettt e et e e e e tre e e e e araeeeennaee s 33
Figure 26. Hydrograph of the Camp Henderson Floridan Aquifer Well in Northern Santa Rosa County...33
Figure 27. Region Il FIOridan AQUITET .......ooeiiii ittt e et e et e s aae e e e e aaae e e s naaee s 35
Figure 28. REGION 11 - BAY COUNTY ...uuiiiiiiiiiiiiiiiiiieeee ettt e e e s e ssiree et e e s s s s sabaee e e e e s s sssaabbeaeeeessssssssssnnaeeeeens 39
Figure 29. RegioN 11 - 2015 Water USE ..ccciiiiiiiiiiiiieeie ittt ettt e e e s s s sitare e e e e s s s ssaateaeeeessssssssnsanaeeessss 40
Figure 30. Flow Duration Curve for Econfina Creek at Highway 388.........ccooviiiiiiiiiiiiee e, 42
Figure 31. Potentiometric Surface of the Floridan Aquifer System in Bay County, September 2015........ 44
Figure 32. Hydrographs of the A) Fannin Airport, B) Tyndall #10, C) St. Thomas Square, and D) Eddie
Barnes Floridan AQUIfEr WEILS ........oo ittt et et e st e e e s ae e e e s abaeeessraeessnnnaeees 45
Figure 33. Region lll Floridan Aquifer Steady-State Groundwater Budget.........ccccceevciveeivcieeeecciiee e, 46
Figure 34. Region IV - Calhoun, Washington, Holmes, Jackson and Liberty Counties........ccccceceeevvveeennnnenn. 48
Figure 35. ReGION IV - 2015 WaAter USE ...cuuuiiiiiiiiiiiiiiiiiiiieteieteeeeereeerereteeererereeeseseeeseeeeeeeeeree————————————. 49
Figure 36. Potentiometric Surface of the Floridan Aquifer and Groundwater Regions in Region IV ......... 51
Figure 37. Hydrographs of Wells Located in the Dougherty Karst Area at A) International Paper Company
Well, Jackson County, and B) USGS-422A Well, Washington CoUNtY.........cccceecuiieiiciiiieeccciieee e 52
Figure 38. Hydrograph of St. Joe Tower Well Located in the Apalachicola Embayment Area................... 53
Figure 39. Region IV Floridan Aquifer Steady-State Groundwater Budget.........ccccceeeevieeeeciieeeccviee e, 54

NWFWMD 2018 Water Supply Assessment
iv


file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816402
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816409
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816410
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816410
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816411
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816411
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816411
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816412
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816413
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816414
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816416
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816418
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816418
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816420
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816421
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816424
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816425
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816426
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816428
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816429
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816430
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816432
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816434
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816437
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816438

Figure 40. Region V - Gulf and Franklin COUNTIES ......ccuviiiiiiiiiieicieee ettt aneee s 56
Figure 41. RegiON V - 2015 WaAter USE ....cuuuiiiiiiiiiiiiiiiiiieiiteieietereteteseseeeseresesseeseseessesessseessetsres.. 57
Figure 42. Potentiometric Surface of the Floridan Aquifer System in Region V, September 2015............. 60
Figure 43. Hydrographs of the A) Port St. Joe and the B) Ice Plant Wells .........cccveveviieiiiiieee e, 61
Figure 44. Region V Floridan Aquifer Steady-State Groundwater Budget.........cccceeeecieeeecciieecccreee e, 62
Figure 45. Region VI - GAadsden COUNLY ....cceeiiiiiiieee ettt e e e errree e e e e e e e na e e e e e e e e e e nnnraneeaaeeas 64
Figure 46. ReGION VI - 2015 Water USE ...cuiuiiiiiiiiiiiiiieieeeeeeeieeeeeeeeeeeeseeeseeeseeesessessrseseererseetersrersrerersmerrmmrrmmmnnes 65
Figure 47. Potentiometric Surface of the Floridan Aquifer System in Gadsden County, September 201567
Figure 48. Hydraulic Head Variations among Hydrostratigraphic Units in Region Vl.......cccccceevcciiienenennnn. 68
Figure 49. Hydrographs of Wells A) Quincy #3, B) Greensboro #3, C) Chattahoochee, and D) Midway....68
Figure 50. City of Quincy Well #2 Water QUAlIY ......cccuviii ittt e 69
Figure 51. Region VI Floridan Aquifer Steady-State Groundwater Budget.........cccccceecuveeeiccieeeeccieee e, 70
Figure 52. Telogia Creek Average Daily DisCharge (CfS) ....ccouiiiiiciiii it 71
Figure 53. Region VII - Wakulla, Leon and Jefferson Counties ..........cccceeeeiieeeeciiiieeccieee e eeveee e 73
Figure 54. REION VIl - 2015 Water USE ..cciiiiuiiiiiiiieiiieiiiieeee sttt e ee e s s s siitaeeee s s s sssaabrnaaeeesssnssssnnneeeessnns 74
Figure 55. Land Elevation in Region VII, based on LIDAR Data ......ccccccuveeiiiiiieeiiiiiee e ecreee e e esivnee s 76
Figure 56. Potentiometric Surface of the Floridan Aquifer System in Region VII, September 2015........... 77
Figure 57. Hydrographs of the A) Olson Road and B) Newport Recreation Wells...........cccceeeevveenreennnenne, 78
Figure 58. Region VII Floridan Aquifer Steady-State Groundwater Budget........ccccceerviiinieenneeiniecnieeenee 79
LIST OF TABLES

Table 1. Region | - 2015 Water Use (mgd) and Population Estimates........cccccevecvvieiiciiee e, 12

Table 2. Region | - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average...... 12
Table 3. Region | - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought...... 13

Table 4. Region | - 2015 Reuse and Wastewater FIOWs (Mgd).........coccuiiiiiiiiiiiiiiiie e 21
Table 5. Region | - 2020-2040 Future Potential Reuse Availability (Mgd) ......ocoveviiiiiiiiiieciiee e, 21
Table 6. Region Il - 2015 Water Use (mgd) and Population EStimates..........ccceecveieeciieeeeciieee e, 24

Table 7. Region Il - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average.....24
Table 8. Region Il - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought..... 25

Table 9. Destin Lower Floridan Aquifer Monitoring Well Water Quality Summary .........cccoceeeeiieeeecnnennn. 34
Table 10. Region Il - Conservation Potential (mgd) 2040 .........ccueiieeiiiiieeciee e et e e 36
Table 11. Region Il - 2015 Reuse and Wastewater FIOWS (MEd).......cccueieeiiiieeeiiiiieeciiee et e 37
Table 12. Region Il - 2020-2040 Future Potential Reuse Availability (mgd) ......ccceeeeeiiiieeiiieeeeceeeeie, 37
Table 13. Region Il - 2015 Water Use (mgd) and Population EStimates........c.ccceecveeercreeeieeenieeecree e 40
Table 14. Region IIl - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average..41
Table 15. Region Il - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought..41
Table 16. Region Il - 2015 Reuse and Wastewater FIOWS (MZd).....cccecvueeiiiieiieeeiieeciee e e 47
Table 17. Region IIl - 2020-2040 Future Potential Reuse Availability (Mgd) ......ccccovvevieeiiiieiieecee e 47
Table 18. Region IV - 2015 Water Use (mgd) and Population EStimates........c.ccceecveeevieeeieeerieesciee e 50
Table 19. Region IV - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average .50

Table 20.
Table 21.
Table 22.
Table 23.
Table 24.
Table 25.

Region IV - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought .50

Region IV - 2015 Reuse and Wastewater FIows (Mgd) .......cccvvevieriiiiiiieeeee e 55
Region IV - 2020-2040 Future Potential Reuse Availability (mgd) ......ccoveeeiievieieieeeeecee e, 55
Region V - 2015 Water Use (mgd) and Population EStimates........ccccccuveeeecvieeeeciieeeeciiee e e, 57
Region V - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average ..58

Region V - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought ..58

NWFWMD 2018 Water Supply Assessment
v


file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816440
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816443
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816445
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816446
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816447
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816448
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816449
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816450
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816451
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816452
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816453
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816454
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816455
file://FOXTROT/rmd/projects/WSA/WSA%202018/00%20WSA%20REPORT%20DOCUMENT/WSA%20Report%20December%202018.docx#_Toc532816457

Table 26.
Table 27.
Table 28.
Table 29.
Table 30.
Table 31.
Table 32.
Table 33.
Table 34.
Table 35.
Table 36.
Table 37.
Table 38.
Table 39.

Region V - 2015 Reuse and Wastewater FIows (Mgd) .......c.eeeveiiiiiiciiiei e 63
Region V - 2020-2040 Future Potential Reuse Availability (Mgd) .......cceeveivieiiiiiiiiicieeecieee s 63
Region VI - 2015 Water Use (mgd) and Population Estimates........ccccceeevvciieeiicciieei i, 65

Region VI - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average .65

Region VI - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought .66
Flow Statistics for Quincy Creek and Telogia Creek ........cccueeieeiieeeeciiiee ettt 71
Region VI - 2015 Reuse and Wastewater FIOWs (Mgd) ........ooooiiiiiiciiecceec e 72
Region VI - 2020-2040 Future Potential Reuse Availability (mgd) .......cocoeeveeiiiiiiiiiieeeieee, 72
Region VII - 2015 Water Use (mgd) and Population EStimates.........c.cceeeecuieeeeciieeecccieee e 74
Region VII - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average 75

Region VII - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought 75
Trends at Selected Floridan Aquifer Wells in Region VIl..........ccoeeeeiiiieicciiie e 79
Region VII - 2015 Reuse and Wastewater FIows (MZd) .......ccoocviieiiiiiiei it 80
Region VII - 2020-2040 Future Potential Reuse Availability (Mgd) .....ceeeeovieiiiiiiieeieeeeiieeeas 81

NWFWMD 2018 Water Supply Assessment
vi



ACRONYMS AND ABBREVIATIONS

ADR Average Daily Rate

AFB Air Force Base

AFSIRS Agricultural Field Scale Irrigation Requirements Simulation (Model)
ARC Area of Resource Concern

AWT Advanced Wastewater Treatment

BEBR Bureau of Economic and Business Research, University of Florida
bls Below Land Surface

cfs Cubic Feet per Second

DACS Florida Department of Agriculture and Consumer Services
DEP Florida Department of Environmental Protection
District Northwest Florida Water Management District

DSAP Detailed Specific Area Plan

DSS Domestic Self Supply

EDR Office of Economic & Demographic Research, Florida Legislature
F.A.C. Florida Administrative Code

F.S. Florida Statutes

FSAID Florida Statewide Agricultural Irrigation Demand
ft?/day Feet Squared Per Day

gpcd Gallons Per Capita Per Day

gpm Gallons Per Minute

gpm/ft Gallons Per Minute per Foot

GWUP General Water Use Permit

ICI Industrial/Commercial/Institutional

in/yr Inches per Year

IWUP Individual Water Use Permit

MCL Maximum Contaminant Level

MFL Minimum Flows and Minimum Water Levels

mgd Million Gallons per Day

mg/L Milligrams per Liter

MSL Mean Sea Level

NAVD88 North American Vertical Datum 1988

NWFWMD Northwest Florida Water Management District

PS Public Supply

Qux Water Flow Exceedance Probability (x« percent)

RWSP Regional Water Supply Plan

SWIM Surface Water Improvement and Management

TDS Total Dissolved Solids

USDA U.S. Department of Agriculture

USGS U.S. Geological Survey

WRCA Water Resource Caution Area

WRF Water Reclamation Facility
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WSA Chapter 1. Introduction

CHAPTER 1. INTRODUCTION

Background

The mission of the Northwest Florida Water Management District (NWFWMD or District) is to
implement the provisions of Chapter 373, Water Resources, Florida Statutes (F.S.), in a manner that best
ensures the continued welfare of the residents and water resources of northwest Florida. The District
works with state and federal agencies and local governments to achieve its mission through four primary
functions and interrelated areas of responsibility - water supply, water quality, flood protection and
natural system protection.

In accordance with the District’s mission and responsibilities, and pursuant to Florida Statutes and rule,?
the purpose of this Water Supply Assessment (WSA) is to determine, per section 373.036(2)(b)4.b., F.S.,
“Whether existing and reasonably anticipated sources of water and conservation efforts are adequate to
supply water for all existing legal uses and reasonably anticipated future needs and to sustain the water
resources and related natural systems.” The WSA makes this determination for each water supply
planning region on at least a 20-year planning horizon at least once every five years to make
recommendations to the District’'s Governing Board whether to initiate, continue and update, or
discontinue regional water supply plans (RWSPs).

Water supply planning regions delineated for the District’s first WSA were defined by county boundaries
and similarity of water supply conditions that include primary water sources, relative availability of
water, and any water supply problems or issues (Figure 1).

ALABAMA
| i : GECRGIA
‘ /' EOR
! 1 EIOEMESIE S JACKSON
ESCAMBIA l | -
{
! | e 4 L
| =
SANTA ROSA \ ] | L ‘
: | * | IV ;
‘L ‘ WALTON \' SABSOEN | JEFFERSON
| OKALOOSA | 1 e ‘_ '
| WASHINGTON [~ / Vi o .
3
J 4 won ) |
F < :;. i f'_.r'
“ - '\ 5 .
I I l CALHOUN ‘?’ LIBERTY V" \ S
i f‘ """""""""" i o
"~ W-‘- (55 | f
' | A
: oAt WAKULLA |1/
i I ;
R B>
\ GULF ity
;
¢ FRANKLIN ~
V3
!
3
T B L _j
S iy y
R . .
2 N =)
i, _ 4 0 20 40 80 Miles ;
"’%i )

AGEMER | | | |

Figure 1. Water Supply Planning Regions

The District’s previous WSAs in 1998, 2003, 2008 and 2013 made recommendations for regional water
supply planning, in summary noted below.

1Section 373.036, F.S., and Chapter 62-40, Water Resource Implementation Rule, Florida Administrative Code (F.A.C.).
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e Region Il RWSP for Santa Rosa, Okaloosa and Walton counties: First established in 2000 due
to coastal groundwater withdrawals, a decline in coastal Floridan aquifer levels and concern
regarding saltwater intrusion; the Region Il RWSP was continued in 2006 and again in 2012.

e Region Ill RWSP for Bay County: First established in 2008 to further transition groundwater
production away from coastal areas; the Region |ll RWSP was continued in 2014 to address
potential storm surge saltwater intrusion affecting dependability of water supply.

e Region V RWSP for Franklin and Gulf counties: First established in 2007 due to potential
saltwater intrusion concerns and to develop alternative water sources; the Region V RWSP
was discontinued following recommendations identified in the 2013 WSA.

WSA Process

The water supply assessment process has three basic steps:
1. Estimate water use for 2015 and project water demand for the 2020-2040 planning period;

2. ldentify existing and reasonably anticipated sources of water and conservation efforts, and
evaluate adequacy of water resources to meet future reasonable-beneficial uses; and,

3. Make recommendations to the District’s Governing Board to initiate, continue and update,
or discontinue RWSPs.

Water use estimates are compiled for a base year (2015) and future demand projections are developed
in five-year increments through a minimum 20-year planning horizon (2020-2040). The level-of-certainty
planning goal associated with identifying the water supply needs of existing and future reasonable-
beneficial uses must be based upon meeting those needs for a 1-in-10 year drought. See Appendix 1 for
all methodologies used in this WSA.

Once the need for RWSPs are approved by the Governing Board, the regional water supply planning
process continues in coordination and cooperation with local governments, utilities, self-suppliers, and
other affected and interested parties.

Regulatory Framework

Consumptive Use Permitting

The District issues Individual Water Use Permits (IWUPs), and General Water Use Permits (GWUPs) by
rule? that authorize the withdrawal of water from surface and/or groundwater sources for reasonable
and beneficial uses. For permitting purposes, the District is divided based on resource concern. Special
permit conditions apply in areas designated as a Water Resource Caution Area or an Area of Resource
Concern, as illustrated in Figure 2 and further defined below.

e Water Resource Caution Area: A geographic area, officially designated by the Governing
Board by rule that is experiencing, or is anticipated to experience within the next 20 years,
critical water resource problems as provided by the criteria in section 40A-2.801(1), F.A.C.

e Areas of Resource Concern: Areas delineated on the map contained in section 40A-2.902,
F.A.C., where resource concerns exist related to water availability, water quality, high
anticipated growth in demand or other factors.

2 Chapter 40A-2, Florida Administrative Code (F.A.C.).
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Figure 2. Water Resource Caution Areas and Areas of Resource Concern

Recent Initiatives

Consumptive use permitting was amended statewide in 2014 and updated in 2015 through Consumptive
Use Permitting Consistency (CUPcon) - a collaborative effort by Florida’s water management districts
and the Florida Department of Environmental Protection (DEP) to improve consistency and streamline
permitting processes statewide.

Minimum Flows and Minimum Water Levels (MFLs)

Section 373.042, F.S., requires each water management district to develop minimum flows and
minimum water levels (MFLs) for specific surface and ground waters within its jurisdiction. The MFL for a
given waterbody is the limit at which further withdrawals would be significantly harmful to the water
resources or ecology of the area. Minimum flows and minimum water levels are established using best
available data and consideration is given to natural seasonal fluctuations, non-consumptive uses, and
environmental values associated with coastal, estuarine, riverine, spring, aquatic, and wetlands ecology
as per Chapter 62-40.473, F.A.C. The MFL program complements other efforts, including consumptive
use permitting and regional water supply planning.

The District’s MFL program was initiated in 2012 and is ongoing. There are no adopted MFLs and no
recovery or prevention strategies established to date. Minimum flows and minimum water levels
adopted by rule, associated recovery or prevention strategies, and reservations of water will eventually
be fully integrated into water supply assessments and RWSPs, as and where appropriate. Recovery and
prevention strategies may also be developed in areas outside of RWSPs. Any water supply and water
resource development projects identified in a recovery or prevention strategy shall be included in the
applicable regional water supply plan. The District’s MFL Priority List and Schedule are updated annually
and may be found on the District’s website: www.nwfwater.com.
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CHAPTER 2. REGIONAL RESOURCE ASSESSMENTS

INTRODUCTION TO REGIONAL ASSESSMENTS

The Northwest Florida Water Management District is
one of Florida’s five water management districts.
The District’s unique hydrology, physiography, land
use, and climate extend from Escambia County at
the western end of the panhandle to lJefferson
County, shared with Suwanee River WMD, on the
east. The western boundary of the NWFWMD
Eastern District Groundwater Model, under
development, is aligned with the Apalachicola River
and extends east into the Suwannee River WMD and
north in to Georgia (Figure 3).

NWFWMD is just under twenty percent of the land
area of Florida with around seven percent of the
total state population in 2017. The District has many
of the lowest population densities in the state (for
example, Liberty County) yet also some of the fastest
growing areas including Walton and Santa Rosa
counties (2017 population in Figure 4).
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Hydrology

There are seven major watersheds in northwest Florida - six that extend into portions of Alabama and

Georgia. The District has some of the state’s largest

rivers and most diverse estuaries, and more than
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250 springs. The District’s major rivers include the Apalachicola, Blackwater, Chipola, Choctawhatchee,
Escambia, Ochlockonee, Shoal, St. Marks, Wakulla, and Yellow.

District groundwater resources are primarily the Floridan aquifer and the sand-and-gravel aquifer in
western portions of the District. Smaller aquifer systems used to a lesser degree include the surficial
aquifer, intermediate aquifer system, and Claiborne aquifer.

Groundwater resources are divided into four major groundwater regions: the Western Panhandle,
Dougherty Karst, Apalachicola Embayment, and Woodville Karst (Figure 5). The groundwater resources
within these regions vary in quantity and quality, and all but the Dougherty Karst Region have a near-
coastal sub-region where the ground water is highly influenced by the position of the freshwater and
saltwater interface (Pratt, et al., 1996).
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Figure 5. Groundwater Regions

Deer Point Lake Reservoir is a major potable surface water source in Bay County, and a canal connecting
the Chipola River to Port St. Joe supplies potable water in Gulf County. Other surface water resources
across the District serve agriculture, recreational, ICl, and power water uses.

Topography and Physiography
Major physiographic features include the northern highlands and the Marianna Lowlands; and the

Coastal Lowlands, which extend across all coastal areas of the District (Figure 6). Significant northern
highland landforms include the Western Highlands, Tallahassee Hills, New Hope Ridge, and Grand Ridge.

Elevations in the highlands area range from 50 to 340 feet above sea level. Coastal Lowland elevations
range from sea level to about 100 feet above sea level, and land in many coastal areas is poorly drained
due to flat topography and associated high water table (Pratt, et al., 1996). The elevation values of the
digital elevation model are based on LiDAR (light detection and ranging) data.
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Figure 6. Topography and Physiography with LiDAR Elevation Model

Land Use

Major human settlement and commercial-industrial centers in northwest Florida include the Pensacola
metropolitan region in Escambia County, the City of Tallahassee in Leon County, and the Lynn Haven-
Panama City metropolitan region in Bay County (Figure 7). There are also numerous urban and
unincorporated developed areas across both coastal and inland areas of Region II: Santa Rosa, Okaloosa
and Walton counties. District sector plans are in regions I, Il and lll: the Escambia County Optional Sector
Plan and the Bay-Walton Sector Plan. More information on sector plans follows below.
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Figure 7. Land Use and Land Cover
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Agricultural lands - both irrigated and non-irrigated - are heavily concentrated in Jackson County, which
has 30 percent of all agricultural land and two-thirds of all irrigated agricultural acreage Districtwide.
The five counties of Region IV comprise over half of all agricultural lands and over three-fourths of all
irrigated agricultural acreage in the District. There are also agricultural lands in northern portions of
regions | and Il and throughout Gadsden County (Region VI). Open space and natural areas include a
national wildlife refuge, state forests and preserves, state parks, and large military landholdings.

Sector Plans

Section 163.3245, F.S., authorizes local governments to adopt sector plans into their comprehensive
plans. Sector plans are substantial geographic areas of at least 15,000 acres that emphasize urban form
and protection of regionally significant resources and public facilities. Sector plans are implemented in
two main parts: adoption of a long-term master plan for the entire planning area, and detailed specific
area plans (DSAPs) that implement the long-term master plan. County-adopted DSAPs are required
before development can occur.?

Per section 163.3245, F.S., water management districts must account for the water needs, sources and
water resource and water supply development projects identified in adopted sector plans in their water
supply assessments and regional water supply plans. Available data about water needs associated with
sector plans are incorporated in to this WSA.

Bay-Walton Sector Plan

The Bay-Walton Sector Plan covers approximately 110,500 acres with a 50-year vision for directing
growth, development, and environmental resource protection across Bay and Walton counties. The
long-term master plan includes commercial employment, residential, agriculture, and conservation
lands extending from St. Andrews Bay and West Bay in Bay County to Choctawhatchee Bay in Walton
County. In June 2015, the Bay-Walton Sector Plan was found to be in compliance with statute and was
fully enacted. This plan encompasses multiple smaller previous plans, including the West Bay Sector Plan
approved by Bay County in 2003 and the WaterSound North Development of Regional Impact (DRI)
approved by Walton County in 2005. The previously approved West Bay Detailed Specific Area Plan
(DSAP) and the Airport DSAP totaling about 20,000 acres in an around the Northwest Florida Beaches
International Airport in Bay County remain in effect. No DSAP has been approved for the Walton County
portion of the sector plan area. Further information is in the Region Il and Region lll resource
assessments that follow and at: http://bay-waltonsectorplan.com.

Escambia County Optional Sector Plan

The Escambia County Optional Sector Plan is approximately 15,000 acres of land north and west of
Pensacola along the Perdido River north of I-10 and west of Cantonment. Further information is in the
Region | Resource Assessment that follows and at: https://myescambia.com/our-services/development-
services/planning-zoning/optional-sector-plan.

Additional analysis of water needs, and water resource and water supply development projects will be
required in Escambia, Bay and Walton counties in future water supply assessments, relevant regional
water supply plans, development of applicable MFLs, and in permitting processes.

3 Florida Department of Economic Opportunity (DEO), Sector Planning Program.
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Climate and Drought

Northwest Florida is generally sub-tropical with warm humid summers, mild winters, and abundant
rainfall. Normal average precipitation levels range from 53 to 67 inches per year but vary considerably
across the panhandle with wetter areas in the west and drier locations around northeastern parts of the
District, as illustrated in Figure 8. Recent drought periods in northwest Florida are during 2006-2007 and
2011-2012, which were about 12 and 14 inches below normal average precipitation levels respectively.
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Figure 8. 30-Year Normal Average Annual Precipitation Inches Per Year (1981-2010)*

Wells

There are over 210,000 active groundwater wells in the NWFWMD. About one-third of all wells are non-
consumptive, i.e., for testing, monitoring, remediation, or aquifer recharge. Test and monitoring wells
are used for many purposes, including measuring and tracking changes in water levels and water quality.
The number of wells withdrawing water for water uses is estimated to be over 140,000; and 94 percent,
or over 131,000, are small GWUPs in the recreation and DSS water use categories. Many of these small
wells are located along coastal areas and in older developed areas, i.e., Pensacola and Tallahassee.

General Notes on Regional Assessments

The District’s seven water supply planning regions each have unique water resources, hydrogeology,
physiography, land use, water use, and climate characteristics. The seven planning regions are:

e Region | Escambia County
e Region I Santa Rosa, Okaloosa, and Walton counties
e Region Il Bay County

e Region IV Washington, Holmes, Jackson, Calhoun, and Liberty counties

e RegionV Gulf and Franklin counties

4 Source: PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu, data created July 10, 2012.

NWFWMD 2018 Water Supply Assessment
9


http://prism.oregonstate.edu/

WSA Chapter 2. Regional Resource Assessments

e Region VI Gadsden County

e Region VIl Leon, Wakulla, and (portion of) Jefferson counties

The NWFWMD share of Jefferson County is just under half of the county’s total land area with the
remainder in the Suwanee River Water Management District. Approximately 71 percent of the total
Jefferson County population is estimated to be in NWFWMD.

General notes for the seven regional assessments that follow:

e All population estimates are seasonally adjusted, except as noted. See Appendix 1,
Methodologies, for more information.

e Population growth rates are calculated from 2015 BEBR population projection data.
e Agricultural estimates and projections are provided by DACS through the FSAID report.

e Economic data from Florida Legislature, Office of Economic and Demographic Research
(EDR), County Profiles, May 2017. Date of data is 2015 unless otherwise noted.

e Data may contain minor differences due to rounding.
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REGION I: ESCAMBIA COUNTY

Overview

Escambia County covers about 875 square miles
and is the westernmost county in Florida’s
panhandle, bordered by the State of Alabama on
the north and west (Figure 9).

Escambia County straddles two primary
watersheds: Perdido River and Bay, and the
Pensacola Bay System. Water management lands
in the region include areas within the Perdido
River and Escambia River water management
areas. Public military lands near Pensacola
include the Pensacola Naval Air Station, Corry
Station, and Saufley Field.
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Figure 9. Region | - Escambia County
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Region | Snapshot
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2015 2040
Population 316,766 344,275
Water Use (mgd) 80.25 103.08
Primary .

Sand-and-gravel aquifer,
Water .

Escambia River

Source(s):
MFL Waterbodies: None
Water Reservations: None

RWSP Status: No RWSP Recommended

Other public lands located in the southern portion
of the county include the Jones Swamp Preserve
and Big Lagoon, Perdido Key, and Tarkiln Bayou
Preserve state parks.

Escambia’s two incorporated areas are the City of
Pensacola on Pensacola Bay and the Town of
Century in the northeastern corner of the county.
Unincorporated communities in the county include
Bellview, Cantonment, Ensley, Gonzalez, Molino,
Warrington, and Walnut Hill.

Escambia has a low projected population growth
rate, averaging less than 0.4 percent annually over
the planning period. According to EDR, Escambia
County’s per capita personal income and median
family incomes were both higher than District
averages, and the poverty rate was lower than
both state and Districtwide averages (EDR, 2017).

The Escambia County Optional Sector Plan was
approved by Escambia County in April 2008. The
Mid-West Sector Plan DSAP, encompassing the
entire sector plan area (+/-15,000 acres), was
adopted in September 2011. Proposed land uses
include regional employment districts, town and
village centers, traditional urban neighborhoods,
and suburban and conservation neighborhoods.
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Population

The 2015 BEBR population estimate for Escambia County was 306,944. The 2015 seasonally-adjusted
population estimate was 316,766, reflecting an estimated seasonal population rate of 3.2 percent. Most
seasonal populations are in the Pensacola Beach and Perdido Key coastal areas. Unless noted otherwise
all population data is seasonally adjusted.

2015 Water Use Estimates and 2020-2040 Demand Projections

In 2015, Escambia had about 21 percent of
the District population and accounted for
about 25 percent of all water use Districtwide
(Figure 10 and Table 1). The largest water use
categories were public supply and ICI at 47
and 32 percent respectively.

i Public Supply
m DSS

W Agriculture
Three-fourths of all water withdrawn came
from the sand-and-gravel aquifer, with the
remainder from surface water sources -

M Recreation

primarily from Governor’s Bayou and the mic
Escambia River providing cooling for Gulf
Power’s Crist Electrical Generating Plant. W Power

3% 1%

Thermoelectric power generation was about
13 percent of all 2015 Region | water use.

Figure 10. Region | - 2015 Water Use

Table 1. Region | - 2015 Water Use (mgd) and Population Estimates

Public Agri- Rec- BEBR 2015 Adjusted
County DSS 8 . ICI Power TOTAL Populatio | Populatio
Supply culture reation n n
Escambia 37.516 1.069 3.348 2.230 25.493 10.590 80.246 306,944 316,766
TOTALS 37.516 1.069 3.348 2.230 | 25.493 | 10.590 | 80.246 306,944 316,766
% of total* 46.8% 1.3% 4.2% 2.8% 31.8% 13.2% 100% 21.7% 20.9%

*Percent per water use category in this region, and percent of Districtwide population.

Water use in Region | is projected to increase by nearly 29 percent over the planning period (Table 2).
The largest percentage increase in water demand is projected in the agricultural water use category,
followed by ICI, which has the largest estimated water use increase of 15 mgd. Escambia County is
expected to continue using about one-fourth of all water Districtwide through the planning horizon.

Table 2. Region | - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average

Estimates Future Demand Projections - Average Conditions 2015-2040 Change

Use Category

2015 2020 2025 2030 2035 2040 mgd %

Public Supply 37.516 38.423 39.272 39.984 40.457 40.858 3.342 8.9%
DSS 1.069 1.062 1.068 1.064 1.049 1.030 -0.039 | -3.7%
Agriculture 3.348 3.775 4.306 4.956 5.566 6.156 2.808 | 83.9%
Recreational 2.230 2.283 2.333 2.374 2.401 2424 0.194 | 8.7%
ICI 25.493 35.909 39.499 40.079 40.329 40.520 15.027 | 58.9%
Power 10.590 12.090 12.090 12.090 12.090 12.090 1.500 | 14.2%
TOTALS 80.246 93.542 98.568 100.547 | 101.892 | 103.077 22.831 | 28.5%
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Public Supply: The Emerald Coast Utilities Authority (ECUA) in Escambia County is the largest public
supply utility in the District. The ECUA had a reported water use of nearly 32 mgd in 2015, representing
about 84 percent of all public supply water use in Region I. This utility serves the City of Pensacola and
the greater metropolitan area across much of southern Escambia County. The ECUA population served is
projected to grow from about 250,000 in 2015 to around 270,000 by the end of the planning period.
Other public supply utilities in the region include People’s Water Service, Cottage Hill Water Works,
Farm Hill Utilities, and Molino Utilities. Farm Hill Utilities service area currently includes the Mid-West
Sector Plan DSAP area. Additional public supply utility data is in Appendix 4.

DSS and Small Public Systems: Known domestic self-supply wells are fairly evenly distributed across
Escambia County, with some concentrations in the central portion of the county. A slight projected
decline in DSS water use may be attributable to expanding public supply service areas.

Agriculture: A water demand increase of about 2.8 mgd (83 percent) and 2,491-acre increase in irrigated
agricultural lands are projected over the planning horizon. Additional fresh market vegetables and hay
are projected within the region, along with minor increases in greenhouse/nursery and field crops.

Recreation: Escambia County has a number of golf courses and other recreational irrigation water uses
primarily in and around the Pensacola metropolitan region. Reported water use from these permittees
is about half of the recreational water use estimate. The other half is from residential and other small-
scale irrigation uses from GWUPs with no water use reporting requirements. Most are also in and
around the Pensacola metropolitan region.

ICI: Large ICI water users include International Paper, Ascend Performance Materials, and the Navy
Public Works Center. To substantiate projected increases in future water demand, International Paper
projected annual production increases, the Navy Public Works Center is planning for additional
populations, and new buildings are in development at the University of West Florida.

Power: Gulf Power’s Crist Plant north of Pensacola, at an estimated 1229 megawatts, is the largest
electric generating plant in the District. An increase in water demand from the base year is projected
based on future increased generating capacity.

Table 3. Region | - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought

Estimates Future Demand Projections - Drought Year Events 2015-2040 Change
Use Category
2015 2020 2025 2030 2035 2040 mgd %
Public Supply 37.516 41.113 42.021 42.783 43.289 43.718 6.202 | 16.5%
DSS 1.069 1.136 1.143 1.139 1.122 1.103 0.034 3.1%
Agriculture 3.348 4.856 5.676 6.626 7.506 8.366 5.018 | 149.9%
Recreational 2.230 3.059 3.126 3.182 3.218 3.248 1.018 i 45.6%
ICI 25.493 35.909 39.499 40.079 40.329 40.520 15.027 | 58.9%
Power 10.590 12.090 12.090 12.090 12.090 12.090 1.500 i 14.2%
TOTALS 80.247 98.163 103.555 105.899 107.554 109.045 28.798 | 35.9%

Total Region | water demand is projected to be 103 mgd by 2040 in an average year (Table 2) and about
109 mgd in a drought year event (Table 3), an estimated 6.2 percent increase in water demand over
average conditions. Over half of the projected increases by year 2040 are in the ICl water use category.
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Assessment of Water Resources

Escambia County depends on both surface and groundwater, with groundwater supplying the majority
of all fresh water used in the region. Due to highly mineralized water in the Floridan aquifer system in
this region, the sand-and-gravel aquifer is the principal source of groundwater for Escambia County.
Given the high availability of good quality water, this use pattern is anticipated to continue through the
year 2040. Local rivers and bays in the region are part of large watersheds that extend into Alabama and
other areas of Northwest Florida. The estuaries in the region depend substantially upon surface water
inflows, with only minor groundwater contributions.

Groundwater Resources

In order of depth, the primary hydrostratigraphic units comprising the groundwater flow system are the
surficial aquifer system, the intermediate confining unit, and the Floridan aquifer system.

In Region |, the surficial aquifer system is referred to as the sand-and-gravel aquifer. It ranges in
thickness from 350 to 530 feet. In southern Escambia County, the sand-and-gravel aquifer includes a
surficial zone, low-permeability zone, and main-producing zone. The surficial zone consists of fine to
medium-grained sand, with gravel beds and lenses (Randazzo and Jones, 1997). The low-permeability
zone is 20 to 100 feet thick. The relatively leaky nature of the low permeability zone enables water from
the surficial zone to readily recharge the underlying main-producing zone to varying degrees. This
leakiness ranges from excessive, where the zone is thinner and contains more sand, to non-leaky, where
the zone is thicker and consists almost entirely of clay. The low permeability zone is typically much
leakier in the southern half of the county.

The main-producing zone is comprised of highly productive sand and gravel layers interbedded with
clayey layers. Well yields often exceed 1,000 gallons per minute (gpm) and may reach 2,500 gpm. Where
the land surface elevations increase, and the relief is high, particularly in northern Escambia County, the
main producing zone is divided by multiple low permeability zones. In addition, discontinuous clay layers
in the unsaturated zone may locally cause perched water table conditions, which might support surface
water features during wetter periods.

The intermediate confining unit is an effective, regional confining unit, that significantly restricts
groundwater flow between the sand-and-gravel aquifer and the underlying Floridan aquifer system. The
intermediate confining unit does contain a minor aquifer, the Escambia Sand. However, poor water
quality, limited thickness, and depths of 600 to 900 feet to the top of the unit make the Escambia Sand
an unviable groundwater source.

Below the intermediate confining unit is the Floridan aquifer system. The Bucatunna clay, a highly
effective middle confining unit, separates the upper and lower carbonate units of the Floridan aquifer
system in this region. Both the upper and lower Floridan aquifer contain highly mineralized water. The
top of the upper Floridan aquifer unit ranges from approximately 350 feet below sea level in northeast
Escambia County to approximately 1,450 feet below sea level in the southwest. The lower Floridan
aquifer is hydraulically isolated from the potable water flow system and is used for injection of acidic
industrial waste. Due to the depth of the upper Floridan aquifer and the poor quality of water, the sand-
and-gravel aquifer, with its high availability of water in wells less than 300 feet deep, is a much-
preferred source of water.

The potentiometric surface of the main-producing zone for May 2007 is shown in Figure 11. During this
time, water levels were below average and dropping as the region was experiencing drought conditions.
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The potentiometric surface had reached a
height of approximately 220 feet above sea
level in northern Escambia County. From
this high point, water levels decline to the
east, west, and south. The Escambia and
Perdido rivers, along with some wells, are
major discharge points for the aquifer in
the northern half of the region.

South of Cantonment water levels in the
main-producing zone increase, reaching an
elevation of about 60 feet above sea level
near the intersection of Interstate 10 and
Highway 29. From here, groundwater
elevations decline in all directions.
Groundwater moves to points of discharge,
including wells, the Perdido and Escambia
rivers, small streams, Perdido Bay, and the
Pensacola Bay System. Monitoring well
locations referenced in  subsequent
discussions are also illustrated in Figure 11.

Groundwater Assessment Criteria

The criteria used to assess the impacts of
groundwater  withdrawals on  water
resources and associated natural systems
include long-term depression of the
potentiometric surface of the main-
producing zone of the sand-and-gravel
aquifer and alteration of groundwater
quality and reductions in regional
groundwater discharge to streams. A
regional groundwater budget was also used
to evaluate the relative magnitude of
groundwater withdrawals.

WSA Chapter 2. Regional Resource Assessments
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Figure 11. Potentiometric Surface (Observed and

Estimated) of the Main-Producing Zone of the Sand-and-

Gravel Aquifer, Escambia County, Florida, May 2007.

Impacts to Groundwater Resources and Related Natural Systems

The sand-and-gravel aquifer is recharged primarily by local rainfall, which directly affects water level
trends. Hydrographs for two well clusters show water level trends and the difference in low permeability
zone leakiness between northern and southern Escambia County (Figure 12). Each well cluster consists
of wells at the same site in the surficial zone, the shallow main producing zone, and the deeper main
producing zone. Data are presented for a well cluster near Oak Grove (Map IDs 5479, 5480, 5481) in
northern Escambia County and along Nine Mile Road (Map IDs 3447, 3448, 3449) in southern Escambia

County.

In northern Escambia County, where low permeability zones in the sand-and-gravel aquifer are not as
leaky, there is greater difference in measured water levels between the surficial zone and the underlying
main producing zone. The water levels in the deeper part of the main producing zone are a subdued
reflection of the water levels in the surficial zone.
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Figure 12. Hydrographs of Sand-and-Gravel Wells near Oak Grove (Northern Escambia County)
and along Nine Mile Road (Southern Escambia County) in the A) Surficial Zone, B) Main
Producing Zone, and C) Deep Main Producing Zone

Recharge from the surficial zone is less in the northern part of the county. A slight declining trend in
water levels over the entire period of record exists for wells at the Oak Grove site. The hydrographs
show dips in water levels associated with drought conditions during 2000-2001, 2006-2007, and 2011-
2012 and increasing levels since 2012. Although there is currently much less groundwater development
in northern Escambia County, a proposed power plant and increased agriculture may increase the use of
the aquifer.

It is expected that southern Escambia County will continue to provide the majority of groundwater used
in this region during the 2020 to 2040 planning period. In southern Escambia County, the main
producing zone is less confined by the low permeability zone creating a smaller head gradient between
aquifer zones and allowing more recharge to the main producing zone. Large fluctuations in water levels
are observed in the Nine Mile Road wells due to the sites location near the groundwater high of the
southern-county recharge area and its proximity to several large supply wells. The divergence of the
Nine Mile Road hydrographs between the surficial zone and main producing zone, identified during the
2013 WSA update, continues to persist and suggests that development of groundwater in southern
Escambia County has depressed the potentiometric surface of the main producing zone. A slight
declining trend exists over the period of record for water levels in the main-producing zone at the Nine
Mile Road site.

Additional long-term trends can be seen in the hydrographs below (Figure 13) for a well in Pensacola
(USGS TH2, NWF_ID 2570) and a well near Beulah (USGS 032-7241A, NWF_ID 3473). Overall, the long-
term fluctuation of water levels in these two wells appears to be primarily related to rainfall variations.
Both hydrographs depict an increasing trend between 1975 and 1980. A regional drought between 1980
and 1983 caused groundwater levels to drop between five and seven feet. The hydrographs show
recovering water levels throughout the rest of the decade as above normal rainfall occurred.

Through most of the 1990s, alternating wet and dry years resulted in modest variations in water levels,
with a slight negative trend through the decade. The effects of the 2000-2001 drought can be seen in
the hydrographs. Although normal rainfall returned in mid-2001, groundwater levels continued to drop
as infiltrating groundwater had yet to reach the water table. By late 2002, groundwater levels had
dropped about 7 feet from 1999 levels. Since 2002, water levels have responded to three drought
periods of varying severity, each time rebounding with the return of above average rainfall. Period-of-
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record trend analyses for these wells indicate no significant trends for the well in Pensacola and a slight
declining trend for the well near Beulah.
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Figure 13. Hydrographs of Sand-and-Gravel Wells: A) USGU TH2 and B) USGS 032-7241A

In 2015, withdrawals from the sand-and-gravel aquifer were estimated at approximately 70.7 mgd. This
is almost 10 mgd less than the 2010 demand estimate reported in the last WSA. This is best explained by
the use of over 10 mgd of reclaimed water by International Paper and Gulf Power’s Crist Plant to offset
groundwater withdrawals in south-central Escambia County. At this pumping level, most impacts to the
potentiometric surface of the main producing zone are limited due to well spacing and the substantial
aquifer recharge rate.

Localized impacts occur in areas of concentrated withdrawals in the southern half of Region I. These
areas include Cantonment, areas adjacent to the Escambia River southeast of Cantonment, and areas
adjacent to Pensacola Bay in Warrington. Pumpage effects on water levels in the northern half of the
region are significantly less due to limited pumpage in that area. Water levels below sea level have been
periodically measured adjacent to the Escambia River near the Crist Plant and Solutia, Inc., and along
Pensacola Bay in Warrington. Depressed water levels have been observed in these areas since the
1970s. These drawdowns are of concern due to their proximity to the saltwater interface, as discussed
below. Water level and water quality monitoring are typically required of permitted users in these areas.

Groundwater Budget

The water budget developed in support of the 1998 WSA (Ryan et al., 1998) presents an order-of-
magnitude approximation of the major sources and discharges to the main-producing zone of the sand-
and-gravel aquifer in Region | (Figure 14). The recharge rate equates to approximately 5.3 in/yr over the
region (Ryan et al.,, 1998). Major discharges include discharge to surface water features and
groundwater withdrawals via wells. The simulated discharges to the Escambia and Perdido rivers were
40.4 mgd and 10.6 mgd, respectively.

Although not explicitly simulated, the 2015 groundwater use of 70.7 mgd represents approximately 43
percent of the water budget of the main-producing zone. The projected 2040 groundwater demand
(89.2 mgd) represents approximately 54 percent of the water budget of the main producing zone in
Region |. The groundwater demand for a 1-in-10 year drought event (94.4 mgd) represents 57 percent of
the water budget of the main producing zone. Although the projected groundwater demands appear to
represent a large percentage of the water budget, the groundwater budget does not account for flow
within the surficial zone or additional recharge to the main producing zone induced by the increase in
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pumpage. Because this simulated water budget is only for the main-producing zone, the projected water
demand was also compared to the estimated inflow for the entire sand-and-gravel aquifer in Region I.

Vecchioli et al. (1990) calculated the

LEAKAGE INTO THE average total recharge to the sand-and-
N ateo ravel aquifer (including the surficial
165.8 MGD
GROUNDWATER DISCHARGE TO THE & q . . g
752 MGD ESCAMBIA RIVER zone) for select sites in nearby Okaloosa
404 MGD .

County and portions of Santa Rosa and

DISCHARGE TO THE H H
A DIDG RIVER Walton counties to be approximately 20
106 MED in/yr. This recharge rate can generally be

applied to Region |, based on the

v DISCHARGE similarity of topography and the sand-
TO BAYS AND . .
GULF OF MEXICO and-gravel aquifer between regions.

396 MGD
I > Given an estimated recharge rate of 20
SAND-AND-GRAVEL iEn/yr t.o the entire aquifer within
scambia County, the 2015 groundwater
AQUIFER withdrawals of 70.7 mgd represent
approximately 11 percent of the total
sand-and-gravel aquifer water budget
Figure 14. Region | Sand-and-Gravel Aquifer Main (629.4 mgd). The projected 2040
Producing Zone Steady-State Ground Water Budget groundwater demand represents about

14 percent of the total sand-and-gravel
aquifer water budget. The 2040 demand for a 1-in-10 year drought event represents approximately 15
percent of the total groundwater budget. Given the close hydraulic connection between the sand-and-
gravel aquifer and surface waters, long-term groundwater withdrawals are expected to reduce
discharge to surface waters by an amount somewhat less than the amount withdrawn (Barlow and
Leake, 2012).

The Escambia and Perdido rivers have significant total flows and are not likely to be adversely impacted
by relatively small changes in baseflow even under low flow conditions. The Qg flow is the low flow
exceeded 90 percent of the time for the period of record. The median flow and the Qg flow in the
Escambia River at Molino are estimated to be 2,630 mgd (4,070 cfs) and 1,002 mgd (1,550 cfs),
respectively, for the 1983-2017 period of record. The median flow and the Qg flow in the Perdido River
at Barrineau Park are estimated to be 323 mgd (500 cfs) and 182 mgd (282 cfs), respectively, for the
1941-2017 period of record. Relatively small changes in discharge to coastal bays are also not likely to
have an adverse impact.

Given the relative magnitude of projected 2040 demands compared to the groundwater budget for the
entire sand-and-gravel aquifer in Region |, significant regional impacts to water resources and related
natural systems due to groundwater withdrawals are not anticipated.

Water Quality Constraints on Availability

Groundwater from the sand-and-gravel aquifer has a low mineral content and is suitable for all uses.
However, water quality constrains the availability of water from the sand-and-gravel aquifer in localized
areas. The high permeability of the sand-and-gravel aquifer, which contributes to the high groundwater
availability, also facilitates the movement of contaminants. The sand-and-gravel aquifer is highly
susceptible to contamination from surface spills and waste disposal practices. Because the main-
producing zone is readily recharged by leakage from the surficial zone, contamination has spread to the
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main-producing zone (Roaza et al., 1991). Numerous public supply wells in the region have documented
the presence of chlorinated solvent, petroleum hydrocarbon, and pesticide contamination (Ma et al.,
1999). Water from these wells is treated to remove these contaminants before being introduced into
the water distribution systems.

The District, ECUA, and other local utilities have worked together to limit future contamination of public
supply wells (Richards et al., 1997). Wellhead protection areas (WHPA) have been incorporated into the
Escambia County Land Development Code. The WHPAs are based on the regional groundwater flow
model (Roaza et al., 1993) with updates to the model completed by ECUA. This updated model is being
used for the delineation of WHPAs for current (and future) public supply wells as well as for the
evaluation of potential saltwater intrusion and wetland impacts of pumping from the proposed ECUA
Central wellfield. Much of this ongoing effort is supported with new and existing data provided by the
District.

The potential for saltwater intrusion constrains pumping near saline surface waterbodies since
withdrawals in the coastal fringe can induce the movement of salt water towards these wells. Hydraulic
heads in the sand-and-gravel aquifer in south-central Escambia County are currently 50 to 60 feet above
sea level (Figure 11). This positive head gradient holds the saltwater interface just beyond the coastline
beneath the bay system. Locating major supply wells away from coastal areas has prevented salt water
from migrating inland. However, the fresh water within the sand-and-gravel aquifer is in close hydraulic
connection with salt water beneath the coastal bays and estuaries.

500 An indication of saltwater intrusion
R can be seen in water quality data from

- - a public supply well located
g approximately 2,000 feet from
= Pensacola Bay in Warrington. Water
g 300 levels averaged between 6 and 14 feet
= below sea level between July 2003 and
& 200 | July 2009. During this time, the annual
§ average daily pumping rate for this
156 C well was approximately 0.5 mgd.
BW Water quality data indicate that

A sodium, chloride, and total dissolved

%1}03 01/05 0107 0109 0141 0113 01415 solids  concentrations more  than

DATE SAMPLED doubled by 2011 (Figure 15).

Figure 15. Peoples #4 Water Quality A) Sodium (Na*), B)

Chloride (CI), and C) TDS Since 2011, use of this well has

decreased. In 2013, the annual
average daily pumping rate was about 5,644 gallons per day. Records also show that no pumping was
reported for this well in 2014 or 2015. Water levels currently average two feet below sea level and
water quality standards for this well are being met.

Surface Water Resources

Surface water in Region | is used primarily for industrial use and as cooling water for power production.
The primary sources used are the Escambia River and Governor’s Bayou.

The Escambia River is 240 miles long and has its headwaters in Alabama. The watershed area is 4,233
mi2 (Fernald and Purdum, 1998). Near the Town of Century, the median stream flow is 2,327 mgd (3,600

NWFWMD 2018 Water Supply Assessment
19



WSA Chapter 2. Regional Resource Assessments

cfs), based on 78 years of data from the USGS. The low flow (Qqo) for the same period is 821 mgd (1,270
cfs). The USGS gauging station further south near Molino has data from 1983 through 2017. The median
and Qg flows estimated for this site are 2,630 mgd (4,070 cfs) and 1,002 mgd (1,550 cfs), respectively.
Thus, the median flow for the Escambia River increases 303 mgd between these two sites. Increased
rainfall between 2012 and 2017 has resulted in increased surface water runoff and groundwater
baseflow contributions to the Escambia River. The median flow at the Molino gauging station has
increased from 1,509 mgd (2,335 cfs) in 2012 to 3,871 mgd (5,990 cfs) in 2017.

Governor’s Bayou, a source of water for power generation, is located just north of the Crist Plant,
approximately 7 miles south of the Molino gage site. The bayou is formed by a diversion from the
Escambia River that rejoins the main channel further downstream.

Surface Water Assessment Criteria
The primary assessment criterion for surface water availability is the sustainability of surface water
resources and associated natural systems.

Impacts to Surface Water Resources and Related Natural Systems

Although approximately 195 mgd of surface water was withdrawn from the Escambia River and
Governor’s Bayou for industrial use and power production in 2015, only about 9.03 mgd was
consumptively used. The remainder was returned to its source. This consumption represents only 0.9
percent of the Qg flow at the Molino gage. The projected 2040 consumptive surface water withdrawals
from the Escambia River represent 1.35% of the Qg flow at the Molino gage.

Water Quality Constraints on Availability
Surface water quality is suitable for all intended uses and there are no current water quality constraints.

Alternative Water Supply and Conservation

Non-traditional sources of water in Region | are reuse of reclaimed water. District support to water
supply development projects have contributed to water conservation, leak detection, water use
efficiencies, and expanding reuse potential.

Water Conservation

Water conservation potential has not been estimated for Region I|. District permit conditions that
support water conservation measures include annual water use reporting; evaluation of water use
practices to enhance water conservation and efficiency, reduce water demand and water losses;
maximum water loss and residential per capita water use goals; and public education.

Water supply development projects that support leak detection and improved water use efficiencies
include surveys and water line replacement with the Town of Century, Molino Utilities, and Escambia
River Electric Cooperative.

Reuse of Reclaimed Water

In 2015, Escambia County utilized 10.6 mgd of potable offset reuse or half of the flows wastewater
treatment facility (WWTF) flows, which totaled about 21.2 mgd (Table 4). Information on individual
wastewater facilities used in this analysis is included in Appendix 7.

The ECUA owns and operates three large reuse systems in Escambia County. All three ECUA facilities
have advanced treatment levels and disinfection levels range from basic to high. Potable offset reuse
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water was provided for power generation, industry, and for public access uses. The remaining
wastewater flow was discharged to wetlands, rapid infiltration basins (RIBs), surface waters, and reuse
at WWTFs. An ongoing Pensacola Beach WWTF reclaimed water system expansion project has an
anticipated completion date of 2019. This project will support infrastructure improvements to expand
access to reuse water for residential and commercial customers on Pensacola Beach.

Table 4. Region | - 2015 Reuse and Wastewater Flows (mgd)

Count ngtfi the Percent of Potable Offset Total WWTF | Number of Active Total WWTF
y Reuse to Total WWTF Flow Flow Reuse Systems Capacity
Reuse Flow
Escambia 10.621 49% 21.570 8 33.841
TOTALS 10.621 49% 21.570 8 33.841

Based on population projections, future reuse flows are estimated to be an additional 12.8 mgd by 2040.
This additional availability added to existing 2015 reuse flows totals 23.5 mgd, or about 69 percent of
the 2015 total facility capacities (Table 5).

Table 5. Region | - 2020-2040 Future Potential Reuse Availability (mgd)

Reuse Future Reuse Estimated Availability 2040 Estimated Availability
County Flow 2015 2020 2025 2030 2035 2040 mgd Capacity %
Escambia 10.621 11.46 11.95 12.35 12.61 12.83 23.45 69.3%
TOTALS 10.621 11.46 11.95 12.35 12.61 12.83 | 23.45 69.3%

Future potable offset reuse assumptions are that WWTFs have treatment and disinfection levels suitable
for the reuse end uses, and that transmission infrastructure is available to reuse customers.

Region I: RWSP Evaluation

The existing and reasonably anticipated water sources in Region | are considered adequate to meet the
projected 2040 average and 1-in-10 year drought event demands, while sustaining water resources and
related natural systems. Observed water level impacts and water quality issues are currently localized.
Data indicates that the sand-and-gravel aquifer can sustain projected withdrawals through 2040.
Therefore, a regional water supply plan for Region |, Escambia County, is not recommended.
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REGION II: OKALOOSA, SANTA ROSA AND WALTON COUNTIES

Overview
At approximately 3,495 square miles in total
area, Region Il is the District’s largest and

fastest growing water supply planning region
(Figure 16). Walton County has the fastest
growing population in the District and is
projected to be nearly double the 2010 census
population by the end of the planning period.

Most of the Pensacola Bay System watershed is
in Region I, in addition to about half of the
Choctawhatchee River and Bay watershed. The

Region Il Snapshot

2015 2040
Population 469,615 623,300
Water Use (mgd) 69.73 94.88
AL Floridan aquifer system, and
BT sand-and-gravel aquifer
Source(s):

Coastal Floridan Aquifer
and Shoal River system
None

MFL Waterbodies:

Water Reservations:

Eglin Air Force Base (AFB) encompasses )

significant land across southern areas of all = RWSP Status: Update and Continue

three counties. RWSP Recommended
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Figure 16. Region Il - Santa Rosa, Okaloosa and Walton Counties

Region Il has several growing municipalities and unincorporated communities. Many of the coastal
communities are affected by substantial seasonal populations. Expanding public water utilities include
Florida Community Services Corporation of Walton County, DBA Regional Utilities; South Walton Utility
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Company, Inc., in Walton County; and Chumuckla, East Milton, and Holley-Navarre Water Systems. A
complete list of Region Il public supply utilities is in Appendix 4. The regional population is projected to
grow at an average of 1.28 percent annually over the 2020-2040 planning period. According to EDR,
Region Il per capita personal income and median household income were the highest in the District and
above statewide averages, and Santa Rosa County had the highest median household income
Districtwide (EDR, 2017).

Public lands in Region Il includes large federal and military lands, as well as state-owned lands. The
Blackwater River State Forest covers over 210,000 acres in northeastern Santa Rosa and northwestern
Okaloosa counties. The Gulf Islands National Seashore is on Santa Rosa Island, Santa Rosa County. The
Point Washington State Forest encompasses over 15,400 acres on both sides of Hwy. 30 in southern
Walton County. State parks in Walton County include Deer Lake, Grayton Beach, and Topsail Hill
Preserve. District water management areas include lands adjacent to the Escambia River, Garcon Point,
and Blackwater River in Santa Rosa County; the Yellow River in Santa Rosa and Okaloosa counties; and
the Choctawhatchee River and Live Oak Point in Walton County.

In May 2015, Walton County adopted the Bay-Walton Sector Plan. About 12 percent of the Bay-Walton
Sector Plan (13,284 acres) is in Walton County. Water use needs in that area of Walton County will likely
be supplied by Regional Utilities. The Plan indicates that potable water supplies are sufficient through
2040, but further evaluation will be needed during development of the Detailed Area Specific Plans
(DSAPs) and during the District’s next water supply assessment.

Population

The 2015 BEBR population estimate for Region Il was 415,510. The 2015 seasonally-adjusted population
estimate was 469,615, reflecting a regional average seasonal rate of 13 percent. However, county
average seasonal population rates in Region Il range from a low of two percent in Santa Rosa County up
to 49 percent in Walton County. Moreover, seasonal rates in individual water supply service areas
sometimes vary considerably from the countywide average, for example, seasonal rates in Walton
County service areas range from about two percent to well over 100 percent. Most seasonal residents
are in coastal areas, for example, Destin, Navarre Beach, and in unincorporated coastal areas in Walton
and Okaloosa counties. Unless noted otherwise all population data is seasonally adjusted.

2015 Water Use Estimates and 2020-2040 Demand Projections

In 2015, Region Il had about 30 percent of the
District population and an estimated one-fifth of

all water use Districtwide (Figure 17 and Table 6). - Public Supply
Public supply comprised 68 percent of all water .
use and collectively with DSS, nearly three- 15% DSS
fourths of all Region Il water use.

. . 4% Agriculture
Region Il recreational water use was 15 percent

. . : 6%

of the regional total. Agricultural water use is Fearesiian

relatively minor but growing in northern Santa 68%
Rosa County. There are no thermoelectric power

generating facilities in Region Il. The seasonally- ICl
adjusted 2015 population estimate of 469,615 is

expected to climb by about 33 percent to

623,300 by year 2040. Figure 17. Region Il - 2015 Water Use
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Table 6. Region Il - 2015 Water Use (mgd) and Population Estimates

comy | 25 oss | et | Mo T i | vour | o | BB | it
Okaloosa 21.810 2.131 0.393 4.366 1.985 - 30.685 191,898 213,007
Santa Rosa 14.957 0.257 1.801 1.988 2.690 - 21.693 162,925 166,184
Walton 10.712 1.568 0.604 4.439 0.033 - 17.356 60,687 90,424
TOTALS 47.480 3.956 2.798 | 10.793 | 4.708 - 69.734 415,510 469,615
% of total* 68.1% 5.7% 4.0% 15.5% 6.8% 100% 29.3% 30.9%

*Percent per water use category in this region, and percent of Districtwide population.

Water demand is projected to increase by 36.1 percent over the planning period (Table 7). The largest
percentage increase in water demand is projected in the agricultural water use category, followed by ICI
and recreation. The largest total water use increase of 17.52 mgd - about 70 percent of total increases
over the planning period - is in the public supply category. In total, the share of Region Il water use to
Districtwide total is expected to increase from 20 percent to over 23 percent by 2040.

Table 7. Region Il - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average

Estimates Future Demand Projections - Average Conditions 2015-2040 Change
Use Category
2015 2020 2025 2030 2035 2040 mgd %

Public Supply 47.480 51.645 55.275 58.777 62.004 64.999 17.519 | 36.9%
DSS 3.956 4.328 4.672 4.627 4.580 4.444 0.488 | 12.3%
Agriculture 2.798 3.004 3.241 3.523 3.769 3.967 1.169 | 41.8%
Recreational 10.793 11.827 12.749 13.552 14.288 14.923 4.130 | 38.3%
ICI 4.708 6.073 6.315 6.546 6.546 6.546 1.838 i 39.0%
Power - - - - - - n/a n/a
TOTALS 69.734 76.879 82.251 87.025 91.185 94.879 25.144 | 36.1%

Public Supply: Walton and Santa Rosa counties are estimated to have the fastest growing populations in
the District and Walton County also has the highest estimated seasonal population rate Districtwide.
Projected increases in public water supply reflect these trends. Steady growth is projected regionwide
and in particular in the following utility service areas: Navarre Beach, Regional Utilities, South Walton
Utility Company, City of Freeport, and Inlet Beach.

DSS and Small Public Systems: Known domestic self-supplied wells are fairly evenly distributed across
northern portions of Santa Rosa, Okaloosa, and Walton counties with some concentrated areas in
southern portions of the county not served by public supply. Increases in DSS water use are consistent
with population and public supply growth as noted above.

Agriculture: Agricultural water use is projected to increase, largely in Santa Rosa County, with some
increase in Walton County and a decrease in Okaloosa County. Agricultural water use in Santa Rosa
County is projected to increase by about 1.3 mgd. This is coincident with a projected 1,140-acre increase
in irrigated land area by 2040 with an increase in production of fresh market vegetables and hay.

Recreation: Over half of all recreational water use Districtwide is in Region I, most of it in coastal areas.
Of this 10.8 mgd, about 62 percent was reported by golf course and other recreational permittees and
the remaining 38 percent was estimated from residential and other small-scale recreational irrigation
wells that have GWUPs with no water use reporting requirements.
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ICI: Region Il has multiple large military, correctional, commercial, and industrial facilities. The Santa
Rosa Energy Center in Santa Rosa County projected increasing water use associated with operational
increases.

Table 8. Region Il - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought

Estimates Future Demand Projections - Drought Year Events 2015-2040 Change
Use Category
2015 2020 2025 2030 2035 2040 mgd %

Public Supply 47.480 55.259 59.144 62.891 66.344 69.548 22.068 i 46.5%
DSS 3.956 4.631 4.999 4.952 4901 4.754 0.798 | 20.2%
Agriculture 2.798 3.612 3.975 4.389 4,751 5.047 2.249 i 80.4%
Recreational 10.793 15.848 17.083 18.160 19.146 19.997 9.204 | 85.3%
ICI 4.708 6.073 6.315 6.546 6.546 6.546 1.838 i 39.0%

Power - - - - - - n/a n/a
TOTALS 69.734 85.423 91.516 96.938 101.688 105.892 36.158 | 51.9%

Total Region Il water demand is projected to be about 95 mgd by 2040 in an average year (Table 7) and
about 106 mgd in a drought year event (Table 8), an estimated 11.6 percent increase over average
conditions. Fifty-nine percent of the increases in drought conditions are projected in public supply.

Assessment of Water Resources

The aquifer system, especially in the coastal area in Region Il, has been historically affected by
groundwater withdrawals. Groundwater use along the coast that reached its peak in 2000 caused a
depression of the Floridan aquifer potentiometric surface and induced saltwater intrusion. Based on the
results of the 1998 WSA, the District developed a RWSP for Region Il (Bartel et al., 2000) and it was
subsequently updated in 2006 (NWFWMD, 2006) and 2012 (Busen and Bartel, 2012). Several water
supply development projects identified in the RWSP have been implemented, reducing Floridan aquifer
withdrawals along the coast. Although surface water has been evaluated as an alternative water supply,
it is reasonable to anticipate that significant reliance on groundwater will continue through 2040.

Groundwater Resources

In order of depth, the primary hydrostratigraphic units that comprise the groundwater flow system are
the sand-and-gravel/surficial aquifer system, the intermediate system, and the Floridan aquifer system.
In most of Region I, the surficial aquifer system is referred to as the sand-and-gravel aquifer. The sand-
and-gravel aquifer is the primary water source for Santa Rosa County, while the Floridan aquifer is the
primary source for Okaloosa and Walton counties.

In 2015, groundwater from the sand-and-gravel aquifer system provided about 34 percent of the water
used in the region, while the coastal Floridan aquifer provided about 23 percent, and the inland Floridan
aquifer provided about 37 percent. The remaining six percent consisted of surface water and water from
the undifferentiated-surficial and intermediate aquifers.

The sand-and-gravel aquifer consists of unconsolidated quartz sand, gravel, silt, and clay ranging in
thickness from less than 50 feet in Walton County to more than 400 feet in Santa Rosa County.
Considerable local variation in the thickness of the sand-and-gravel aquifer occurs due to local
topography and the somewhat irregular surface of the intermediate system. The sand-and-gravel
aquifer exists under unconfined to semi-confined conditions. Discontinuous layers of silt and clay
provide for semi-confined conditions in the lower portions of the aquifer.
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Recharge originates as rainfall. Based on hydrograph separation techniques applied to nine streams with
at least 10 years of continuous flow records, recharge in and around Okaloosa County averages
approximately 20 in/yr (Vecchioli et al., 1990). Because the intermediate system acts as a confining unit,
most recharge to the sand-and-gravel aquifer discharges to local streams forming the stream baseflow
component. Stream baseflow in this region is substantial and generally exceeds one cfs/mi? (Vecchioli et
al., 1990). Sand-and-gravel aquifer wells in Santa Rosa County yield as much as 1,440 gpm. East of Santa
Rosa County, the sand-and-gravel aquifer is less productive and is generally used for non-potable
purposes. In coastal Okaloosa County, the sand-and-gravel aquifer has been evaluated as an alternative
water supply. As much as 2.4 mgd may be available within the Ft. Walton Beach area (DeFosset, 2004).

The intermediate system forms an effective confining unit, restricting the vertical flow of water between
the overlying sand-and-gravel aquifer and the underlying Floridan aquifer. The intermediate system
consists of fine-grained clastic sediments along with clayey limestone and shells, ranging in thickness
from about 50 feet in northeast Walton County to over 800 feet in southwestern Santa Rosa County.
Withdrawals from the intermediate system are mostly limited to the coastal area of southeastern
Walton County and well yields are quite low.

Underlying the intermediate system, the Floridan aquifer system consists of a thick sequence of
carbonate sediments of varying permeability and a regionally extensive clay confining unit. The top of
the Floridan aquifer system dips from the northeast to the southwest, with the elevation of the top of
the system ranging from approximately 100 feet above sea level to more than 1,200 feet below sea
level. In Santa Rosa County and the western and coastal portions of Okaloosa County, the Floridan
aquifer system is split into the upper and lower Floridan aquifer by the Bucatunna Clay. The Bucatunna
Clay is a highly effective confining unit.

To the east, where the Bucatunna Clay is not present, the Floridan aquifer is one hydraulic unit. Where
the Bucatunna is present, the upper Floridan aquifer thickness varies from about 50 feet in northern
Santa Rosa County to more than 400 feet in southern Okaloosa and Walton counties. Where the
Bucatunna is absent, the Floridan aquifer reaches a total thickness of over 700 feet. Well yields for the
Floridan aquifer are highly variable; the most productive areas are the central portions of Okaloosa and
Walton counties, the Midway area, and the Destin area; while poor well yields occur in the coastal fringe
of Okaloosa and Walton counties.

Figure 18 shows the estimated Floridan aquifer potentiometric surface under September 2015
hydrologic conditions. In northwest Walton County, the potentiometric surface reaches an elevation of
over 200 feet above sea level. From this point, water levels decline in all directions. Under non-pumping,
pre-development conditions, groundwater flow was downgradient to discharge areas in southern
Okaloosa and Walton counties, as well as to the Choctawhatchee River. Floridan aquifer water levels in
the Fort Walton Beach area were historically about 50 feet above sea level under predevelopment
conditions. A steady decline in water levels between the early 1940s and 2000 resulted in a loss of as
much as 185 feet of head pressure in the Floridan aquifer along the coast. A large cone of depression in
the potentiometric surface, centered in the Ft. Walton Beach — Mary Esther area, is evident on the map.
This changed the coast from an area of natural discharge for the Floridan aquifer to an area of induced
recharge. This has created the conditions for saltwater intrusion along coastal Region II.

Over the last 18 years, regulatory limits on the use of the Floridan aquifer in coastal Region Il and the
redistribution of those withdrawals to newly developed inland well fields have succeeded in recovering
approximately 65 feet of head in the center of the cone of depression.
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Figure 18. Potentiometric Surface of the Upper Floridan Aquifer in Region Il for September 2015

Figure 18 shows that water levels in the Ft. Walton Beach area were at approximately 70 feet below sea
level under September 2015 pumping conditions. However, increased Floridan aquifer pumping around
Crestview and in the central Walton County wellfield have drawn down and flattened the
potentiometric surface in those areas.

Groundwater Assessment Criteria
Two criteria were used to assess impacts to the sand-and-gravel aquifer and the Floridan aquifer system:
long-term depression of the potentiometric surface and impacts to groundwater quality.

The 1998 WSA describes the history of water supply development in Region Il and the resulting impacts
to water resources (Ryan et al., 1998). Since 1998, water supply initiatives implemented and led by the
District and project partners have successfully stabilized and partially recovered the coastal Floridan
aquifer water levels and reduced the saltwater intrusion threat to coastal Floridan aquifer wells. This
assessment focuses on the results of these initiatives and ongoing activities to manage and enhance the
sustainability of the groundwater resources.

The sand-and-gravel aquifer provided over 90 percent of the groundwater used in Santa Rosa County in
2015. In 2004, Fairpoint Regional Utility System (FRUS) began operating an inland sand-and-gravel
aquifer wellfield in Santa Rosa County as an alternative water source for coastal withdrawals. In 2015,
public supply withdrawals from the FRUS wellfield averaged approximately 3.82 mgd and were provided
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to coastal utilities, thus reducing coastal Floridan aquifer withdrawals. The 2015 withdrawals from the
FRUS wellfield were less than prior years due to a transmission line break in April 2014, as described
below.

For all water use categories, a total of approximately 19.7 mgd was withdrawn from the sand-and-gravel
aquifer in Santa Rosa County in 2015. These withdrawals took place with little impact to the water
resources due to high sand-and-gravel aquifer recharge rates and adequate well spacing. No significant
regional water level declines have occurred in Santa Rosa County. Hydrographs show that drawdown
impacts are generally limited to the immediate vicinity of individual pumping wells and that water levels
are influenced more by recharge rates.

The highly productive nature of the sand-and-gravel aquifer is illustrated by the well hydrographs shown
in Figure 19. The locations of these monitor wells, east of Milton in Santa Rosa County, are shown on
Figure 18. Nine public supply wells (East Milton Water System and the FRUS wellfield) are within 2.5
miles of well P3A. Monitoring well P5A is located approximately five miles northeast of well P3A, more
than three miles from the nearest supply well, and is less influenced by pumping.

A comparison of the hydrographs for P3A,

which is within the wellfield zone of ” ’
influence, and P5A, outside the immediate 80 7
vicinity of pumping, indicates water levels in i 68
the sand-and-gravel aquifer are more 5 \Vf\/ :
affected by variations in recharge than EGO 5;
current pumping levels. Between 2000 and B0 i®
2004, the East Milton Water System pumped E g
approximately 0.8 mgd. During this time, the g“" u
region was experiencing a drought (starting in 0 2 g
1999) and groundwater levels declined until &
late summer 2002. The water levels rose = !
during 2003 in response to increased 10 o
2001 2003 2005 2007 2009 2011 2013 2015 2017

recharge from above average rainfall.

In February 2004, the FRUS wellfield came Figure 19. Water Levels in Sand-and-Gravel Aquifer
online and by June 2004 withdrawals from Wells P3A (Blue) and P5A (Green) vs. Monthly
the wellfield increased to 3.8 mgd. Between Pumpage from Nearby Public Supply Wells (Red)
2004 and 2014 pumping steadily increased to

between five and six mgd. Despite the increased pumping, water levels in well P3A fell in response to
2006-2007 and 2011-2012 drought conditions and rebounded during periods with above normal rainfall.
Water levels in both P3A and P5A follow very similar trends in response to recharge and show no
significant water level response to the increased pumping.

In April 2014, the water main supplying water from the FRUS inland wellfield to utilities along the coast
was damaged. While the water line was being repaired, withdrawals from the FRUS wellfield area were
dramatically reduced as can be seen in Figure 20. Water levels in the sand-and-gravel aquifer rose and
fell during this time in response to rainfall recharge and appear to be little affected when regular
pumping resumed in 2015. The impact to coastal Floridan aquifer water levels due to the FRUS water
main break is discussed below.
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Water levels in the coastal Florida aquifer have shown some recovery over the past two decades due to
efforts by the District and utilities to reduce withdrawals along the coast. Initiatives included the 1989
designation of coastal Santa Rosa, Okaloosa, and Walton counties as a Water Resource Caution Area
(WRCA). This designation, in part, prohibits new and expanded uses of the Floridan aquifer for non-
potable purposes, mandates water conservation measures, and requires permittees to evaluate the
feasibility of using reclaimed water.

The formation of the Walton/Okaloosa/Santa Rosa Regional Utility Authority (RUA) and cooperative
efforts by member utilities in all three counties have resulted in establishment of inland wells and water
transmission pipelines, moving the primary water supply sources from the coastal Floridan aquifer to
the inland Floridan aquifer in Okaloosa County (2006) and Walton County (2001) and the inland sand-
and-gravel aquifer in Santa Rosa County (2004). Public supply withdrawals from the Floridan aquifer on
Santa Rosa Island have been eliminated. Other water supply initiatives have included development of
reclaimed water systems and improved water conservation within the WRCA.

Figure 20 shows the effect of these initiatives on coastal withdrawals. In 1998, coastal withdrawals
averaged 28 mgd and accounted for 78 percent of the Floridan aquifer pumping in the region. By 2007,
coastal withdrawals were reduced by 20 percent to approximately 22 mgd. By 2015, coastal withdrawals
had been reduced even further to approximately 16 mgd. By 2015, inland withdrawals had increased to
approximately 25 mgd and accounted for 61 percent of the Floridan aquifer withdrawals in the region.
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Figure 20. Withdrawals from the Floridan Aquifer in Region Il

Hydrographs from Region Il show the history of development of the cone of depression and the
beneficial effect of reducing the coastal withdrawals. Historical water level trends along coastal Santa
Rosa County are represented by the hydrograph for the Navarre Cement Plant well (Figure 21A) and
show a significant water level decline over 30 years of groundwater development. This well was located
just north of Santa Rosa Sound and was abandoned in the early 1990s. However, the negative trend
continues through 2002 in the hydrograph for the nearby Midway #1 well (Figure 21B). Between 2002
and 2014 water levels in the Midway #1 recovered approximately 50 feet. The water main supplying
water from the FRUS inland wellfield to utilities along the coast was damaged in April 2014. While the
water line was being repaired, several coastal utilities temporarily increased their use of Floridan aquifer
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wells to ensure adequate water supply for their customers. Repairs to the water line were not
completed for several months and the effects of the additional Floridan aquifer pumping can be seen on
the hydrograph for Midway #1. While the inland wellfield was offline, water levels in the upper Floridan
aquifer along the coast dropped approximately 23 feet. However, once the inland wellfield was back in
service and the utilities returned to normal well operation, the positive trend in water level recovery
continued.

i NWF_ID = 1839 201 B NWF_ID = 1887

50 0 \
3 3 \

=

25 " £ 25 A
g g U«“
: g
r 0 A x -50 a |
: &
< <
: %‘M\ 3

-25 \'\)\A{ -75 -

-50 T T v | -100 T T i

1960 1970 1980 1990 2000 1977 1987 1997 2007 2017

Figure 21. Hydrographs of the A) Navarre Cement Plant and
B) Midway #1 Floridan Aquifer Wells in Southern Santa Rosa County

In Okaloosa County, hydrographs also show the mitigating effect of reduced withdrawals along the coast
as Floridan aquifer pumping moved inland. Hydrographs are presented for wells along a south to north
transect from the coast to the mid-county area (Figures 22-23).
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Figure 22. Hydrographs of the A) Mary Esther #2 and B) Wright Upper in Southern Okaloosa County

The Mary Esther #2 well (NWF_ID = 2035) is located just west of Ft. Walton Beach, near the center of
the potentiometric surface cone of depression. Water levels have been observed in this well as low as
140 feet below sea level (Figure 22A). However, reductions in coastal withdrawals have increased water
levels approximately 70 feet from 2000 to 2017. Water levels in the Wright Upper Floridan well (Figure
22B), located approximately two miles north of Ft. Walton Beach, and the Okaloosa County School
Board well in Ft. Walton Beach have increased about 54 feet over the same period. The recovery of
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water levels in these coastal areas has reduced the threat of saltwater intrusion. Further north, the
effect of reductions in coastal pumping is lessened by the effects of increased pumping further inland.
Well #2 at Field #5 on Eglin AFB (Figure 23C) is located about halfway between the reduced pumping
along the coast and the increased pumping in the mid-county region. Water level declines have
stabilized in this well and levels are slowly starting to recover.
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Figure 23. Hydrographs of the C) Eglin Air Force Base (AFB) Field #5/Well #2 and
D) Crestview #4 in Central Okaloosa County

The hydrograph for the Crestview #4 well shows the slow decline in Floridan aquifer water levels in the
Crestview area (Figure 23D) in response to increased inland withdrawals. These declines continued
through 2007 but have stabilized. A similar shifting of impacts from coastal to inland areas is observed in
Walton County. Regional Utilities has abandoned their coastal Floridan aquifer wells and moved their
pumping north of Freeport. Destin Water Users and South Walton Utilities also obtain some of their
supplies from inland wells and are committed to further reducing their coastal withdrawals.

Hydrographs are presented for a well located less than two miles east of South Walton Utility’s coastal
wells (West Hewett Street), a well approximately five miles to the northeast along the south side of
Choctawhatchee Bay (S.L. Matthews), a well north of Choctawhatchee Bay in Freeport (USGS Freeport
#17), and a monitor well at the former First American Farms (FAF #47) site north of Freeport (Figure 24).
The historical loss in potentiometric head is evident in the coastal West Hewett Street (Figure 24A) and
S.L. Matthews (Figure 24B) wells. These drawdowns are not as great as observed in the western part of
Region Il due to the thinner, leakier intermediate system along the eastern end of Choctawhatchee Bay.
Since coastal pumping has been reduced, water levels in the West Hewett Street well have recovered
almost 13 feet and water levels in the S.L. Mathews well have recovered about four feet to just above
mean sea level.

Water levels in the USGS Freeport #17 well (Figure 24C) show seasonal fluctuations in the 1960s and
1970s due to the large-scale agricultural irrigation at the former First American Farms, historically
located approximately five miles to the north. The long-term decline in water levels is evident in the
Freeport area. Since 1948, about 30 feet of head has been lost in the Floridan aquifer at this well
location. Declines in the potentiometric surface increased between 2001 and 2007 due to increased
withdrawals by Freeport and the development of the inland Floridan aquifer wellfield in 2001 at the
location of the former First American Farms. Since about 2007, water levels have averaged around seven
feet above mean sea level. Drawdown in the potentiometric surface around Freeport is also evident in
Figure 18.
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Figure 24. Hydrographs of the A) West Hewett Street, B) S.L. Matthews, C) USGS Freeport 17,
and D) FAF #47 Floridan Aquifer Wells in Walton County

The FAF #47 well is located northeast of Freeport, about one mile east of the inland wellfield. This
hydrograph (Figure 24D) shows the effect of the inland wellfield withdrawals. Water levels have
declined approximately 16 feet. Although additional water level declines have occurred in inland areas
where pumpage has increased, these areas are not currently threatened by saltwater intrusion and
water level declines are currently manageable.

Along the northern boundary of Region Il, far from the coast, two separate responses to historical
pumping are evident in the hydrographs for the Paxton and Camp Henderson wells (Figures 25 and 26).
The Paxton well is located in northernmost Walton County on the region’s potentiometric high. Water
levels do not appear to be affected by the coastal pumpage occurring approximately 40 miles to the
south. In this area, recharge rates are expected to be somewhat greater than elsewhere in the region
due to the intermediate system being relatively thin. This well exhibits no long-term water level
declines, but short-term effects of the droughts between 1999 and 2011 are evident. Water levels have
increased since the end of 2012.

In contrast, the Camp Henderson well, located approximately 40 miles west in northern Santa Rosa
County and slightly further from the coastal pumping center, lost more than 20 feet of head between
1968 and 2013 (Figure 26). As is the case with the Paxton well, little pumping from the Floridan aquifer
occurs in this area. Effects of coastal pumping have extended nearly 40 miles to the state line, due to the
presence of a thick, effective confining unit and low rate of Floridan aquifer recharge in Santa Rosa
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Figure 26. Hydrograph of the Camp Henderson Sodium, chloride, and total dissolved solids

Floridan Aquifer Well in Northern Santa Rosa County concentrations for samples collected in the

late 1970’s averaged 126 mg/L, 64 mg/L, and

368 mg/L, respectively. Recent pumped sampling results show concentrations of 120 mg/L, 63 mg/L, and

333 mg/L, respectively. In addition, discrete borehole sampling and geophysical logging performed in

2017 indicate that the upper Floridan Aquifer at this location is freshwater across the 324 feet of open
hole with little variation in water quality.

Further east near Destin, water quality continues to be good based on sampling performed by the local
utilities. The best water quality in the Floridan aquifer, along the coastal fringe, is found east of Destin in
the South Walton Utility Company service area. However, immediately east of this area, the Floridan
aquifer water quality deteriorates. This area of naturally-occurring poor quality water is extensive,
covering much of coastal Walton County near the eastern extent of Choctawhatchee Bay. The average
constituent concentrations for the 1990s are representative of conditions prior to development of
groundwater resources. Throughout most of eastern coastal Walton County, the quality of water
withdrawn has remained stable over time. Data, beginning in the 1950s and 1960s, shows no significant
change in water quality in most areas. Increasing concentrations of sodium and chloride in the Floridan
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aquifer are generally limited to wells located in or very near the saltwater interface in southeast Santa
Rosa County and near the eastern extent of Choctawhatchee Bay.

In July 1997, a lower Floridan aquifer monitoring well was constructed in Destin to determine the
feasibility of reverse osmosis treatment of water from the lower Floridan aquifer for potable use. The
well was drilled to a total depth of 1,460 feet, and water quality samples were taken from the lower
Floridan aquifer at 11 intervals between 928 feet to 1,422 feet. Just below the Bucatunna Clay, a sodium
concentration of 690 mg/L and a chloride concentration of 1,200 mg/L yielded a sodium/chloride ratio
of 0.58, approximately that of sea water (0.55). Water in this well became progressively more
mineralized with depth, but the sodium/chloride ratio remained between 0.50 and 0.71. The results of
the 1997 study concluded that the quality of groundwater in the Lower Floridan aquifer below the
Bucatunna Clay is non-potable.

The well was subsequently back-plugged to 1,083 feet for long-term monitoring. Annual water quality
monitoring between 2008 and 2017 indicate that pumped concentrations of sodium, chloride and total
dissolved solids have varied little from the original sampling in 1997. In October 2017, geophysical
logging and discrete-interval sampling of the open borehole performed for the District revealed water
quality stratification of the denser more saline water. Samples were collected at 955 feet and 1,070 feet
below land surface (bls). Pumped and discrete interval sampling results are summarized in Table 9,
below.

Table 9. Destin Lower Floridan Aquifer Monitoring Well Water Quality Summary

G Specific Sodium Chloride Total Dissolved Na/Cl ratio
conductance (pg/L) (mg/L) (mg/L) Solid (mg/L)

1997 pumped sample 6,160 1,010 1,700 3,220 0.59
2008-2017 average

pumped sample (n = 9) 6,130 1,220 1,856 3,195 0.66
Oct 2017 discrete sample

- 955 ft bls 3,495 738 708 1,340 1.04
Oct 2017 discrete sample

-1,070 ft bls 11,574 2,540 4,240 7,700 0.60

n = number of samples averaged

The discrete sampling results provide a conceptual understanding of how water quality-based density
variations are distributed within the aquifer. This understanding may guide improvements to the
regional solute transport model developed as part of the Region Il coastal Upper Floridan minimum
aquifer level evaluation and regional water supply planning.

Groundwater Budget

To further assess withdrawals from the Floridan aquifer, a groundwater budget prepared for the 2013
WSA update was compared to 2015 Floridan aquifer withdrawals (Figure 27). The groundwater budget
was prepared using output from an updated calibrated steady-state regional groundwater flow model
(HydroGeologic, 2000) and 2010 regional Floridan aquifer pumping. The water budget presents an
order-of-magnitude approximation of the major inputs to and discharges from the Floridan aquifer
system in Santa Rosa, Okaloosa, and Walton counties. Use of the model output was deemed acceptable
for comparison with 2015 pumping as 2010 and 2015 total and distributed (coastal vs. inland)
withdrawals are similar. The water budget indicates that the 2015 Region Il Floridan aquifer withdrawals
of 41.5 mgd represent approximately 46 percent of the inflows to the Floridan aquifer in Region II.
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Both the magnitude and the spatial

distribution of Floridan aquifer withdrawals LEAKAGEIN  LEAKAGEOUT  WITHORAWAL
are important within this region. Although Patee s1men 41.°MeD
pumpage accounts for a relatively large
fraction of the water budget, District and
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the Gulf of Mexico can potentially have a
significant effect on the quality of groundwater withdrawn from the Floridan aquifer (HydroGeologic,
2000).

Model results indicate that approximately one mgd of the approximately 59.4 mgd leakage into the
Floridan aquifer through the intermediate system may represent induced saltwater recharge
(HydroGeologic, 2000). This induced recharge is due to the aquifer drawdown beneath Choctawhatchee
Bay. Although the induced recharge is only a small fraction of the total leakage into the aquifer, it has
the potential to degrade the quality of water being withdrawn. This issue is of greatest concern in the
Choctawhatchee Bay area of Walton County where the intermediate system is leakier.

Pumpage from the sand-and-gravel aquifer in Region Il totaled approximately 24 mgd in 2015, with 15
mgd of this pumpage occurring in the northern two-thirds of Santa Rosa County. Withdrawals in this
area account for nearly all of the public supply and ICI water use, and most of the domestic self-supply
and agricultural water use, of the sand-and-gravel aquifer in Region Il. Based on a model-simulated
recharge of 584 mgd in this area, the pumpage (15 mgd) represents approximately three percent of the
sand-and-gravel aquifer water budget. Local streams and rivers are the primary discharge areas for the
sand-and-gravel aquifer. Other discharge components include leakage (recharge) to the underlying
Floridan aquifer, pumpage, and outflow to surrounding areas such as the Choctawhatchee Bay.

Water Quality Constraints on Groundwater Availability

High recharge rates and the leaky nature of the sand-and-gravel aquifer make it susceptible to
anthropogenic contamination that may constrain use locally or necessitate water treatment.
Deterioration of Floridan aquifer water quality within the cone of depression constrains water
availability along the coast. Water quality has very slowly degraded where the saltwater interface has
been identified as a transition zone from freshwater to salt water, including areas near Navarre Beach
and Midway to the west; in the coastal area to the south of the easternmost Choctawhatchee Bay to the
east; and the lower Floridan aquifer near north Ft. Walton Beach where the underlying Bucatunna Clay
confining unit tapers.
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As part of water supply planning for Region Il, saltwater intrusion modeling was performed to analyze
the effect of Floridan aquifer pumping on the movement of the saltwater interface and water quality
(HydroGeologic, 2005 and 2007a). Forecast simulations were performed that included increasing
Floridan aquifer withdrawals to approximately 62 mgd by the year 2025 with slightly more than half of
the projected pumping (32 mgd) assigned to inland areas. Pumping was held constant at that rate from
2025 to 2100, assuming the development of surface water sources to provide for additional demands
beyond the simulated withdrawals of 62 mgd (HydroGeologic, 2007b and 2007c). These model forecasts
show the withdrawals to be sustainable through year 2040. This evaluation is still valid as the 2040
projected Floridan aquifer withdrawals for public supply are 46.4 mgd. Public supply will continue to be
the largest use of the Floridan aquifer in Region Il through the 2040 planning period, with most of the
pumping occurring inland.

In 2015, a work plan was prepared for the development of minimum aquifer levels for the upper
Floridan aquifer in coastal Region Il. Establishment of minimum aquifer levels will determine minimum
levels in the Upper Floridan aquifer needed to avoid saltwater intrusion into public supply wells and
enhance the sustainability of the aquifer as a source of potable water. Additional water quality data
collection and updates to regional groundwater flow and transport models are ongoing. The technical
assessment for the determination of minimum aquifer levels is scheduled to be complete in 2020.

Surface Water Resources

Historically, surface water has not played a major water supply role in Region Il. Surface water
withdrawals totaled approximately 3.8 mgd in 2015 and largely reflect water withdrawn from streams
and ponds for golf course and agricultural uses. At the same time, because of the Region Il RWSP,
surface water continues to be evaluated as a future alternative source.

Alternative Water Supply and Conservation

Non-traditional sources of water used in 2015 include reuse of reclaimed water and aquifer storage and
recovery (ASR). Surface water in Okaloosa County is also under evaluation and development as an
alternative source for future uses. District support to water supply development projects have advanced
water conservation efforts such as leak detection and water use efficiencies. Past projects include
development of inland sources of groundwater and associated infrastructure to offset coastal pumping.

Water Conservation

Water conservation potential in Region Il may be up to 14 mgd by the year 2040 if all cost effective
options are implemented and about six mgd if a ten percent water demand reduction goal is realized
(Table 10). If all cost-effective options are implemented, two-thirds of the conservation potential is
within the Region Il WRCA. Close to half of all conservation potential is in Okaloosa County, 35 percent
in Santa Rosa County, and 18 percent in Walton County.

Table 10. Region Il - Conservation Potential (mgd) 2040

10% Reduction Goal All Cost Effective Options!®
County Within Outside 10% Reduction Goal Within Outside All Conservation
WRCA WRCA Conservation Potential WRCA WRCA Potential
Okaloosa 1.9 0.7 2.6 5.1 1.4 6.5
Santa Rosa 0.8 1.4 2.2 2.2 2.7 4.9
Walton 1.0 0.2 1.3 2.1 0.4 2.5
TOTALS 3.7 2.3 6.0 9.4 4.5 13.9

Note (A): Costs reflect 2010 dollars and exclude maintenance and administrative expenses.
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The all cost effective options estimates were determined based on public supply utilities implementing
all conservation options costing less than $3 per thousand gallons (kgal) saved. Over 90 percent of the
potential savings would be from residential indoor plumbing fixture and appliance retrofits or
replacements. Conservation potential by county is in Table 10. Water conservation best management
practices in Region Il include annual water loss audits, water loss targets, leak detection programs,
water meter calibration and replacement, residential water use per capita targets, conservation or
inclining block rate structures, educational materials and public outreach, Florida Friendly Landscaping
and irrigation efficiency ordinances, and plumbing fixture retrofits.

Water supply development projects that have increased water use efficiency include water system
improvements with Chumuckla Water System, Holt-Baker Water System, Fairpoint Regional Utility
System, Regional Utilities, and the City of Laurel Hill.

Reuse of Reclaimed Water

In 2015, Region Il was utilizing 9.6 mgd potable-offset reuse or about 33 percent of the total wastewater
treatment facility (WWTF) flows of 28.6 mgd (Table 11). Okaloosa County is a major reuse contributor in
Region Il. All of the facilities included have secondary treatment levels except for South Walton Utility
Company in Walton County, which has an advanced treatment level. Information on individual
wastewater facilities used in this analysis is included in Appendix 7.

Table 11. Region Il - 2015 Reuse and Wastewater Flows (mgd)

Potable Offset LCCEILCULEE L Total WWTF | Number of Active Total WWTF
County Reuse Flow i HAES I IEE] Flow Reuse Systems Capacity
WWTF Flow
Okaloosa 3.977 26% 15.192 12 28.649
Santa Rosa 3.083 50% 6.230 9 11.092
Walton 2.509 35% 7.201 10 13.198
TOTALS 9.569 33% 28.623 31 52.939

Based on population projections, future potential reuse flow is estimated to be an additional 28.2 mgd
by 2040 (Table 12). These additional flows added to existing 2015 reuse flows total 37.8 mgd, or about
71 percent of the 2015 total facility capacities. Future potable offset reuse flow assumptions are that
WWTF’s have treatment and disinfection levels suitable for the reuse end uses, and that transmission
infrastructure is available to reuse customers.

Projects that support the expansion of reuse include a reclaimed watermain upgrade in the City of
Niceville, Pace Water System reclaimed water line extension, Holley-Navarre reuse line replacement,
and a reclaimed water storage elevated tank in the City of Gulf Breeze.

Table 12. Region Il - 2020-2040 Future Potential Reuse Availability (mgd)

Reuse Future Reuse Estimated Availability 2040 Estimated Availability
County Flow 2015 2020 2025 2030 2035 2040 mgd Capacity %
Okaloosa 3.977 11.95 12.55 12.99 13.38 13.72 17.70 61.8%
Santa Rosa 3.083 3.75 4.30 4.76 5.20 5.51 8.59 77.4%
Walton 2.509 5.72 6.66 7.51 8.36 9.02 11.53 87.4%
TOTALS 9.569 | 21.43 23.50 25.27 26.94 28.24 37.82 71%
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Other Alternative Water

Region Il has the only aquifer storage and recovery (ASR) system in the District. Destin Water Users in
Okaloosa County has an IWUP with 1.06 mgd of permitted withdrawals from the surficial aquifer for
landscape and recreational use, and an associated ASR injection well.

With the implementation of the RWSP, surface water continues to be evaluated as an alternative
source. Feasibility analysis of surface water alternatives in Okaloosa County was conducted in 2006
(PBS&J, 2006). Okaloosa County is planning to construct an offline reservoir along the Shoal River to
meet future water supply needs. The Shoal River MFL technical assessment, initiated in 2018, will
determine the minimum river flows needed to maintain the ecology and water resources of this area.

Region Il: RWSP Evaluation

The sand-and-gravel aquifer in Santa Rosa County is a productive aquifer system and, due to its high rate
of recharge, is capable of providing regionally-significant quantities of water to meet demands through
2040. District and utility water supply initiatives have successfully reduced coastal pumping in the
Floridan aquifer along the coast. This reduction in pumpage has enabled water levels to recover over
much of the area and has slowed, but not eliminated, the threat of saltwater intrusion. A significant
cone of depression is still present, and concerns related to saltwater intrusion remain. Efforts to stabilize
or reduce coastal withdrawals and develop alternative water sources are anticipated to continue along
with efforts to better understand the uncertainty regarding movement of the saltwater interface.

Based on these conclusions, existing sources of water are not adequate to supply water for all existing
and future reasonable-beneficial uses and to sustain the water resources and related natural systems for
the planning period. Therefore, pursuant to section 373.709, F.S., updating and continued
implementation of the Regional Water Supply Plan (RWSP) for Region Il is recommended.
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REGION Ill: BAY COUNTY

Overview

Bay County is Region Ill. The primary water

WSA Chapter 2. Regional Resource Assessments

Region lll Snapshot

sources in the approximately 1,033 square mile
region include Deer Point Lake Reservoir and the
Floridan aquifer system. The District’s Econfina
Creek Water Management Area, which extends
into Washington County in Region 1V,

Population
Water Use (mgd)

2015 2040
194,107 238,784
64.42 72.93

Primary
encompasses the primary recharge area for Deer Water By Bl el Feami
Point Lake Reservoir. The Gainer Springs Group Source(s):

and spring run in northern Bay County is a first
magnitude spring and Outstanding Florida
Spring. Region Il is primarily within the St.
Andrew Bay watershed. Tyndall Air Force Base
encompasses a coastal peninsula in southern
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Gainer Spring Group, and
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Figure 28. Region Ill - Bay County

City Beach, Lynn Haven, and Bay County
Utilities; and others that are growing
more slowly but are affected by
substantial seasonal populations, for
example, Mexico Beach.

Bay County’s population is projected to
grow by an average of 0.76 percent
annually over the 2020-2040 planning
period. According to EDR, the county’s
per capita personal income and median
household income were above District
averages, while the poverty rate was
lower than the District average (EDR,
2017). An Area of Resource Concern
covering more than half of Bay County
was identified in the District’s 1998 WSA
based on the potential for saltwater
intrusion into the Floridan aquifer. A
regional water supply plan was
developed for Region Ill in 2008 and
updated in 2014.

The RWSP’s primary water supply development project, construction of an alternative, upstream water
intake facility, has been completed. Water demands through the planning period are met primarily by
Deer Point Lake Reservoir. In May 2015, Bay County adopted the Bay-Walton Sector Plan. About 88
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percent (97,216 acres) of the Plan is in Bay County. The Plan indicates that there are sufficient potable
water supplies beyond 2040 and sufficient non-potable water through 2027, with some potential non-
potable deficiencies through the 50-year build out (through 2064). Water supply needs will be further
evaluated in the District’s next water supply assessment.

Population

The 2015 BEBR population estimate for Bay County was 173,310. The 2015 seasonally-adjusted
population estimate is 194,107, reflecting an estimated seasonal population rate of 12 percent. Most
seasonal populations are in Panama City Beach and in Mexico Beach. Unless noted otherwise all
population data is seasonally adjusted.

2015 Water Use Estimates and 2020-2040 Demand Projections

In 2015, Bay County had about 13 percent of
the District population and accounted for about
20 percent of all water use Districtwide. Public
supply, IClI, and power generation are the
largest water use categories in Region Ill, and
collectively represent about 93 percent of all
Bay County water use (Figure 29, Table 13).
Close to 90 percent of all water used was
supplied by the Deer Point Lake Reservoir.

i Public Supply
m DSS
M Agriculture

M Recreation

Other surface waters are North Bay via Alligator mICl

Bayou, which was used in power generation

cooling processes; and stormwater, recycling, 2% H Power
[s)

and reclaimed water for other power operation 4%/ 1%

water needs. Figure 29. Region Il - 2015 Water Use

Table 13. Region Ill - 2015 Water Use (mgd) and Population Estimates

public Acti. Rec. BEBR 2015 | Adjusted

County uon DSS . ¢ Il Power | TOTAL | Population | Populatio
Supply culture reation n

Bay 26.600 1.579 0.880 2.361 23.547 9.472 64.439 173,310 194,107

TOTALS 26.600 1.579 0.880 2.361 23.547 9.472 64.439 173,310 194,107

% of total* 41.3% 2.5% 1.4% 3.7% 36.6% 14.7% 100% 12.2% 12.8%

*Percent per water use category in this region, and percent of Districtwide population.

Projected water demands are provided in Table 14. The largest increase is projected in public supply.
Large percentage increases are also projected for recreational and DSS water uses.

Public Supply: Bay County provides public water supply to multiple municipal water systems, including
Panama City, Panama City Beach, Lynn Haven, Mexico Beach, Springfield, and Callaway, as well as for
portions of unincorporated Bay County. Moderate population growth is expected to continue over the
planning horizon. Considerable seasonal populations in Panama City Beach and other coastal areas are
also projected to continue. The highest growth rates are in Panama City Beach, Lynn Haven, and the
North Bay and Lake Merial areas. Bay County’s population is expected to increase by about 45,000 over
the planning horizon with an estimated 92 percent of the population in public supply service areas by
2040. Additional public supply utility data is in Appendix 4.
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Table 14. Region Il - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average

Estimates Future Demand Projections - Average Conditions 2015-2040 Change

Use Category

2015 2020 2025 2030 2035 2040 mgd %

Public Supply 26.600 28.227 29.613 30.869 32.039 33.249 6.669 | 25.1%
DSS 1.579 1.652 1.760 1.805 1.836 1.865 0.286 | 18.1%
Agriculture 0.880 0.899 0.910 0.929 0.952 0.970 0.089 | 10.1%
Recreational 2.361 2.495 2.615 2.717 2.809 2.905 0.543 | 23.0%
ICI 23.547 23.548 24.016 24,521 25.026 25.531 1.983 8.4%
Power 9.472 5.815 6.988 8.390 8.390 8.415 -1.057 | -11.2%
TOTALS 64.439 62.636 65.901 69.230 71.052 72.934 8.514 | 13.2%

DSS and Small Public Systems: Known domestic self-supply wells are clustered around Lynn Haven,
Panama City, northern Bay County near Southport, and communities around Highway 231. Growth in
DSS water use is consistent with public supply and population projections.

Agriculture: Region lll is projected to have a nominal increase of 88 irrigated acres over the planning
horizon for fresh market vegetables and field crops. About 1,100 acres of sod production are expected
to continue through the planning horizon.

Recreation: Sixty-five percent of Bay County’s recreational water use is reported by golf course and
other recreational permittees, with the remaining 35 percent estimated from residential and other
small-scale recreational irrigation wells that have GWUPs with no water use reporting requirements.
Most recreational irrigation uses are in coastal areas and in the Panama City metropolitan region.

ICI: Large ICI water users include West Rock, Arizona Chemical, and Tyndall Air Force Base. All three have
individual water use permits for groundwater consumption and obtain surface water from Bay County
via the Deer Point Lake Reservoir.

Power Generation: The second largest power generating facility in the District at just over 1,000 MW is
Gulf Power’s Lansing Smith Plant. Future demand projections provided by the permittee referenced the
cessation of coal operations in 2016, and an associated reduction in surface water withdrawals. New
reclaimed water sources are planned to become available to serve power cooling needs.

Table 15. Region Ill - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought

Estimates Future Demand Projections - Drought Year Events 2015-2040 Change
Use Category
2015 2020 2025 2030 2035 2040 mgd %
Public Supply 26.600 30.203 31.686 33.030 34.281 35.576 8.996 | 33.8%
DSS 1.579 1.767 1.884 1.931 1.964 1.996 0.417 | 26.4%
Agriculture 0.880 1.194 1.209 1.237 1.270 1.295 0.415 { 47.2%
Recreational 2.361 3.343 3.504 3.640 3.765 3.892 1.531 | 64.8%
ICI 23.547 23.548 24.016 24.521 25.026 25.531 1.983 8.4%
Power 9.472 5.815 6.988 8.390 8.390 8.415 -1.057 | -11.2%
TOTALS 64.439 65.870 69.286 72.748 74.695 76.704 12.285 | 19.1%

Total Region Il water demand is projected to be about 73 mgd by 2040 in an average year (Table 14)
and close to 77 mgd in a drought year (Table 15), an estimated 5.2 percent increase over normal

conditions.
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Assessment of Water Resources

Prior to 1961, Bay County was dependent on groundwater for potable and industrial water supplies
(Ryan et al., 1998). Following the construction of Deer Point Lake Reservoir in 1961, many water users
reduced groundwater pumpage and began using surface water. Surface water is now the principal
source of supply and is anticipated to remain so through 2040.

Surface Water Resources

From a water supply perspective, Deer Point Lake Reservoir and its tributaries comprise the principal
surface water resources within Region lll. Deer Point Lake Reservoir covers between 4,500 to 5,500
acres, depending on the lake stage.

The construction of Deer Point Lake Reservoir altered the natural estuarine system of North Bay. A new
salinity regime was established in North Bay as the system adapted to the regulated freshwater flows
from Deer Point Lake Reservoir.

Surface Water Assessment Criteria —USGS 1935-2018 —USGS 1999-2008
The primary criterion is the sustainability 1400
of surface water resources and associated
natural systems.

1,200

The four principal tributaries contributing
to the Deer Point Lake Reservoir are
Econfina, Bear, Bayou George, and Big \
Cedar creeks. Between 1998 and 2008, §
these tributaries contributed an average

of 423 mgd (654 cfs) based on data —
collected by the District. Econfina Creek \
contributes approximately 60 percent of
the inflow to Deer Point Lake Reservoir
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The long-term flow in Econfina Creek at Highway 388 (Figure 30) averages 343 mgd (530 cfs) (1935 to
2018). This streamflow results, in large part, from significant Floridan aquifer spring discharge along
middle Econfina Creek.

The largest spring is the Gainer Spring Group, a first magnitude spring group with a median discharge of
103 mgd (159 cfs). An assessment of long-term trends in discharge from the Gainer Spring Group
indicates a slight increase from 1962 to present. There are minimal groundwater withdrawals and the
District has purchased and manages more than 41,000 acres of land along Econfina Creek and its
recharge area.

Because of the high percentage of spring inflow and the District’s protection of the recharge area,
discharge from Econfina Creek into Deer Point Lake Reservoir is stable. To ensure continued protection
of the system, Gainer Spring Group and several second magnitude springs on Econfina Creek are
included on the District’s MFL Priority List and Schedule. The schedule is updated annually and may be
found on the District’s website: www.nwfwater.com.
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The District also performed an assessment of freshwater inflows into Deer Point Lake Reservoir and the
potential impacts of additional withdrawals from the reservoir on the salinity of North Bay (Crowe et al.,
2008). The study concluded that the increases in withdrawals from the reservoir up to 98 mgd and
periodic drawdowns of lake levels will not adversely affect the salinity of the North Bay estuarine
system. Surface water withdrawals from Deer Point Lake Reservoir were approximately 48.5 mgd in
2015 and are projected to reach 64.2 mgd by 2040. The projected 2040 surface water demands for a 1-
in-10 year drought event are 67.5 mgd. These quantities are within Bay County Utilities’ allocation
agreement and consistent with the District’s impact assessment (Crowe et al., 2008).

Water Quality Constraints on Availability

Deer Point Lake Reservoir and its tributary creeks are classified as Class | Waters of the State due to their
designation as the major potable water supply for Bay County. Water quality within the system has thus
far been adequate for the designated uses. Past hurricane seasons highlighted concern regarding the
susceptibility of the reservoir to storm surge. Based on the National Hurricane Center’s Tropical Cyclone
Reports, the Gulf Coast experienced a 10 to 15 foot storm surge from Hurricane lvan (2004) and a 24 to
28 foot storm surge from Hurricane Katrina (2005). These two storms were Category 3 hurricanes at
landfall. To increase the resiliency of Deer Point Lake Reservoir to withstand storm surge impacts and
assure safe drinking water, Bay County completed the development of an alternative upstream water
intake at Econfina Creek and associated transmission infrastructure in 2015.

Groundwater Resources

Groundwater is significant in Region Il from two perspectives. First, a majority of freshwater flowing
into the Deer Point Lake Reservoir originates as discharge from the Floridan aquifer. Second, use of the
Floridan aquifer as a supply source is projected to continue. Management of aquifer withdrawals will be
needed to minimize the risk of long-term saltwater intrusion near the coast.

In order of depth, the three primary hydrostratigraphic units are the surficial aquifer system, the
intermediate system, and the Floridan aquifer system.

The surficial aquifer typically consists of unconsolidated quartz sand. Groundwater generally exists
under unconfined conditions. The thickness of the surficial aquifer ranges between 40 feet and 80 feet
in coastal Bay County and is typically 40 feet or less in inland areas. In low-lying areas along Econfina
Creek, the surficial aquifer is absent. Along the coastal fringe, the saturated thickness and permeability
are sufficient to form a locally important source of groundwater that is used to meet some water needs,
particularly for non-potable uses such as landscape irrigation. Well yields range from 200 to 500 gpm.

The intermediate system consists of fine-grained low permeability sediments and functions primarily as
a confining or leaky confining unit. In central and northern Bay County, the thickness of the intermediate
system is typically 100 feet or less. Along Econfina Creek, this unit is very thin to absent. In coastal Bay
County, this unit reaches a thickness of 200 to 300 feet and includes a locally significant aquifer. Well
yields are on the order of 200 to 300 gpm and although not as productive as the surficial aquifer, the
intermediate system in coastal Bay County can yield significant quantities of water.

The Floridan aquifer system is the source of most of the groundwater pumped in Region Ill. It consists of
a sequence of carbonate sediments ranging in thickness from about 600 feet in northeast Bay County to
more than 1,400 feet in the extreme southeast part of the county. The hydraulic conductivity is quite
variable. In northwest Bay County, results of aquifer performance testing were on the order of 45,000
ft?/day and specific capacity values averaged 120 gpm/ft. This is an area of active recharge, flow and
dissolution of the Floridan aquifer system.
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The Floridan aquifer system’s zone
of contribution for Region Il
extends into southern Washington
and eastern Calhoun and Gulf
counties (Richards, 1997). In the far
northeast corner of Bay County,
the potentiometric surface reaches
a maximum elevation of approxi-
mately 100 feet above sea level
(Figure 31). From this high point,
water levels decline in all
directions, with the general
direction of flow being toward the
south and southwest.

Assessment Criteria
The long-term depression of the
potentiometric surface of the
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Data presented in Figure 32 shows f
historical Florida aquifer water

levels near the coast. Hydrographs  Figyre 31. Potentiometric Surface of the Floridan Aquifer System

include a well near the Panama in Bay County, September 2015
City Airport (Fannin Airport well

NWF_ID #697), a well at Tyndall AFB (Tyndall #10, NWF_ID #289), and a well near Panama City Beach
(St. Thomas Square well, NWF_ID #563). A fourth well (Eddie Barnes well, NWF_ID #1524) is located
north of Deer Point Lake Reservoir, away from the historical pumping centers. Locations of these
monitor wells are shown on Figure 31.

The water level declines persisting in the Fannin Airport (Figure 32A) and Tyndall (Figure 32B) wells from
the late 1930s to late 1960s, largely due to industrial withdrawals. Larger declines were in the Tyndall
well, as it was closer to and downgradient from the former wellfields used prior to the switch to surface
water. With the reduction in Floridan aquifer pumping, water levels in both wells rebounded in 1967.
Subsequent to this recovery, water levels began again to decline. This downward trend largely
represents increased withdrawals in the Panama City Beach area. As a result, a cone of depression again
formed in the Floridan aquifer. The St. Thomas Square well (Figure 32C) indicates that the Panama City
Beach cone of depression has existed since at least 1987. Water levels in the St. Thomas Square well
ranged between 80 and 35 feet below sea level during the 1990s. In 2002, deteriorating water quality
associated with the local cone of depression prompted Panama City Beach to abandon their supply wells
and begin purchasing its potable water from Bay County Utilities.
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Figure 32. Hydrographs of the A) Fannin Airport, B) Tyndall #10, C) St. Thomas Square,
and D) Eddie Barnes Floridan Aquifer Wells

Following the cessation of pumping, water levels in the Floridan aquifer recovered approximately 35
feet between 2002 and 2013. As shown in Figure 32(C), water levels had recovered to approximately 10
feet below sea level. Since 2013, groundwater levels have again begun to decline due to an increase in
coastal groundwater withdrawals. In 2017, water levels averaged 25 feet below sea level at the St.
Thomas Square well in the Panama City Beach area. The Floridan aquifer potentiometric surface
continues to exhibit areas below sea level due to the continued limited use (approximately 8 mgd) of the
Floridan aquifer for public supply, industrial, irrigation, and domestic self-supply water use. Along the
coast the Floridan aquifer is susceptible to saltwater intrusion due to the persistent cone of depression
in the potentiometric surface.

By contrast, the Eddie Barnes well, located in northeast Bay County just east of Econfina Creek, is
minimally affected by drought and withdrawals (Figure 32D). Water levels have fluctuated about 12 feet
between 1985 and 2017. The lowest water levels are associated with the droughts experienced during
2000-2001, 2006-2007, and 2011-2012. This well indicates that the groundwater levels that control
stream baseflow in northeast Bay County are relatively stable and only moderately affected by drought.

Groundwater Budget

The water budget (Figure 33) presents an order-of-magnitude approximation of the major inflows and
outflows to the Floridan aquifer system in Bay County (Ryan et al., 1998). It was prepared using output
from a calibrated groundwater flow model. When analyzing the groundwater budget, it is important to
realize that the most active portion of the flow system is in the northern part of Bay County, away from
the coastline. This is the part of Region Il lying on the southernmost edge of the Dougherty Karst Plain.
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The Dougherty Karst Plain is significant

LEAKAGE IN for being both a recharge and a
LEAKAGE OUT DISCHARGE discharge area for the Floridan aquifer.
14.1 MGD TO RIVERS . .
GROUNDWATER USE AND SPRINGS Recharge occurs within the karst
106 MGD  {—— 172.8 MGD . . .
terrain and discharge occurs into
Econfina Creek. As a result, much of
the inflow to and outflow from the
SUBSURFAGE v Floridan aquifer occurs in the northern
INFLOW 1 .
86.4 MGD half of Region llI.
|:> The southern half of the region, where
SUBSURFACE . .
ouTFLOW the majority of groundwater usage
FLORIDAN AQUIFER occurs, is relatively removed from the
active part of the flow system. This has
implications for the vulnerability of the
Figure 33. Region Ill Floridan Aquifer Steady-State Floridan aquifer to saltwater intrusion
Groundwater Budget and upconing impacts from pumping.

Being in a relatively sluggish, low-
velocity part of the flow system, with a natural background of elevated sodium, chloride and TDS
concentrations, the coastal area is vulnerable to both lateral saltwater intrusion and vertical upconing of
saline water.

Water Quality Constraints on Availability
Over most of Region lll, the quality of groundwater is suitable for most uses. However, concerns
regarding water quality constrain the availability of the Floridan aquifer in coastal Bay County.

Alternative Water Supply and Conservation

Non-traditional sources of water in Region Il include reuse of reclaimed water and surface water.
District support to water supply development projects have expanded reuse potential and contributed
to water conservation.

Water Conservation

Water conservation potential in Region Il is up to six mgd by the year 2040 if all cost-effective options
are implemented and about 3.8 mgd if a ten percent water demand reduction goal is realized. The all
cost effective options estimates are determined based on public supply utilities implementing all
conservation options costing less than $3 per thousand gallons (kgal) saved. Eighty-six percent of the
potential savings would be from residential indoor plumbing fixture and appliance retrofits or
replacements. Water supply development projects that have increased water use efficiency include
water system improvements in the cities of Parker, Springfield, and Lynn Haven.

Reuse of Reclaimed Water

In 2015, seven wastewater treatment facilities (WWTFs) in Region Il utilized 2.6 mgd of potable offset
reuse or 17 percent of the total WWTF flows, which totaled 15.4 mgd (Table 16). Three facilities
currently discharge treated wastewater to St. Andrews Bay - Millville, St. Andrews, and Military Point.
The Panama City Beach reuse system has advanced treatment levels and other Bay County facilities have
secondary treatment level. Information on individual wastewater facilities used in this analysis is
included in Appendix 7.
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Table 16. Region Il - 2015 Reuse and Wastewater Flows (mgd)

Count ngt; t;lte Percent of Potable Offset Total WWTF | Number of Active | Total WWTF
v Reuse to Total WWTF Flow Flow Reuse Systems Capacity
Reuse Flow
Bay 2.581 16.7% 15.428 7 35.072
TOTALS 2.581 16.7% 15.428 7 35.072

Based on population projections, future reuse flows are estimated to be an additional 16.4 mgd by 2040.
This additional availability added to existing 2015 reuse flows totals about 19 mgd, or about 54 percent
of the 2015 total facility capacities (Table 17). Future potable offset reuse assumptions are that WWTF’s
have treatment and disinfection levels suitable for the reuse end uses, and that transmission
infrastructure is available to reuse customers.

Table 17. Region Il - 2020-2040 Future Potential Reuse Availability (mgd)

Reuse Future Reuse Estimated Availability 2040 Estimated Availability
County Flow 2015 2020 2025 2030 2035 2040 mgd Capacity %
Bay 2.581 13.72 14.50 15.17 15.78 16.40 18.98 54%
TOTALS 2.581 13.72 14.50 15.17 15.78 16.40 | 18.98 54%

Region Ill: RWSP Evaluation

Surface water resources are adequate to meet the requirements of existing and reasonably anticipated
future average water demands and demands for a 1-in-10 year drought through 2040, while sustaining
water resources and related natural systems.

The 2040 projected groundwater demand of 8.24 mgd is relatively small, approximately 3.4 percent of
the estimated regional water budget. Regional groundwater resources are adequate to provide for the
projected average annual withdrawals and the 1-in-10 year drought event withdrawals of 8.61 mgd. The
District has included the establishment of minimum aquifer levels for the Floridan aquifer in coastal Bay
County on its MFL Priority List and Schedule.

Based on the analysis and conclusions above, existing and reasonably anticipated water sources are
considered adequate to meet existing and future reasonable-beneficial water demands and to sustain
the water resources and related natural systems for the planning period. The Region Ill RWSP was first
approved in 2008 and updated in 2014. The major water supply development project included in the
plan, establishment of an upstream water intake and associated water transmission facility, has been
completed. Additionally, water demands through the planning period are met, primarily by the Deer
Point Lake Reservoir. Therefore, pursuant to section 373.709, F.S., discontinuation of the Region llI
Regional Water Supply Plan (RWSP) is recommended.
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REGION IV: CALHOUN, HOLMES, JACKSON, LIBERTY AND WASHINGTON COUNTIES

Overview Region IV Snapshot

Region IV consists of Calhoun, Holmes, Jackson,

Liberty, and Washington counties (Figure 34). At 2015 2040
about 3,477 square miles, Region IV is the  population 122,263 133,112
District’s second largest water supply planning  Wwater Use (mgd) 47.98 58.86

region. All Region IV counties have low
population densities and slow growth rates. The = Primary

region is primarily rural and agricultural in land =~ Water Floridan aquifer system
use and economy. Jackson Blue Spring, an = Source(s):

Outstanding Florida Spring, is located in Jackson

County. There are numerous second magnitude = MFL Waterbodies: Jackson Blue Spring
and smaller springs located on Econfina and . q
Holmes creeks. The District manages several ~Water Reservations: Apaéi?g;glfi\?:::
water management areas along surface water

. . . RWSP Status: No RWSP Recommended
and springs resources in Region IV.
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Figure 34. Region IV - Calhoun, Washington, Holmes, Jackson and Liberty Counties
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The largest municipality in Region IV is the City of Marianna in Jackson County, with a 2015 estimated
population of 6,500. Region IV has multiple smaller municipalities and public supply service areas, most
with a population under 1,000 and with little to no growth projected.

The 2015 Region IV poverty and 2016 unemployment rates are well above District and state averages in
all five counties. According to EDR, the per capita personal income is the lowest Districtwide and the
median household income is second only to Gadsden as being the lowest in the District (EDR, 2017). All
five counties are within the Northwest Florida Rural Area of Opportunity (RAO).

Jackson County and other northern portions of Region IV continue to be the District’s largest agricultural
region and in 2015 represented over half of all agricultural water use Districtwide. The Apalachicola
National Forest covers over half of southern Liberty County. The updated Jackson Blue Spring and
Merritts Mill Pond BMAP was adopted in 2018.

Population

The 2015 BEBR population estimate for Region IV is 118,582. Region IV has relatively low estimated
seasonal population rates of one to three percent, apart from a nine percent rate in Liberty County. The
2015 seasonally-adjusted population estimate is 122,263, an increase of 3,681 from the BEBR 2015
permanent population estimate. Seasonal populations include migratory workers employed in
agricultural work during crop seasons.

Water Use 2015 Estimates and Demand Projections 2020-2040

In 2015, Region IV had about eight percent of
the District population and approximately 15
percent of all water use Districtwide. Agriculture
(61%) and domestic self-supply (15%) are the
largest water use categories and together
comprise over three-fourths of all water use in
Region IV (Figure 35 and Table 18).

i Public Supply
m DSS

m Agriculture

Public Supply: Holmes, Jackson, and Calhoun Recreation
counties have some of the lowest projected
population growth rates in the District. Liberty is Ut
projected to be the fourth fastest growing

H Power

county in the District. Jackson County has the
largest number of public utility systems in

Region IV. Most of the projected public supply
growth is in Liberty, Jackson and Washington
counties. Additional public supply utility data is in Appendix 4.

Figure 35. Region IV - 2015 Water Use

DSS and Small Public Systems: Known domestic self-supply wells are fairly evenly distributed across
Holmes, Jackson and Washington counties. In Calhoun and Liberty counties, DSS wells are concentrated
around urban areas, road infrastructure, and river routes. The greater percentage of DSS increases are in
Washington, Calhoun and Holmes counties.

Agriculture: Over the planning horizon, Region IV is projected add about 5,800 acres of irrigated land
and increase water use by an additional 9.27 mgd (32 percent). Projected crop changes include
increases in fresh market vegetables and non-citrus fruits.
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Table 18. Region IV - 2015 Water Use (mgd) and Population Estimates

County | doppiy | P | cutwre | reson | 9| Pover | TOTAL | o | popuiation
Calhoun 0.404 0.927 3.008 0.005 0.175 - 4.519 14,549 14,985
Holmes 1.007 1.295 1.159 0.219 0.006 - 3.686 19,902 20,101
Jackson 2.142 3.151 24.227 0.386 1.43 1.834 33.816 50,458 51,972
Liberty 0.456 0.488 0.072 0.002 0.377 0.487 1.882 8,698 9,481
Washington 0.926 1.674 0.717 0.302 0.456 - 4.076 24,975 25,724

TOTALS 4.935 7.536 | 29.183 0.914 2.417 2.322 47.979 118,582 122,263

% of total* 10.9% 15.7% 60.9% 1.9% 5.8% 4.8% 100% 8.4% 8.1%

*Percent per water use category in this region, and percent of Districtwide population.

Recreation: Recreational water use in Region IV is about two percent of the total regional water use.
Estimates are based on reported pumpage from golf course and other recreational permittees, and from
residential and other small-scale recreational irrigation wells that have GWUPs with no water use
reporting requirements. The Sunny Hills Golf Club is in Washington County.

ICI: Region IV has several correctional and industrial facilities, with most of them in Jackson and Liberty
counties. The projected increase of 18 percent over the planning horizon totals about 0.5 mgd.

Power: Two power generating facilities in Region IV are Gulf Power’s Scholz Plant in Jackson County and
Telogia Power in Liberty County. The Scholz Plant was substantially decommissioned in 2015 and has
nominal withdrawals to keep essential components in service. Telogia Power projections are based on
the current permitted allocation.

Table 19. Region IV - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average

Estimates Future Demand Projections — Average Conditions 2015-2040 Change

Use Category

2015 2020 2025 2030 2035 2040 mgd %

Public Supply 4.935 5.315 5.372 5.415 5.446 5.479 0.221 i 4.2%
DSS 7.536 7.767 7.962 8.118 8.237 8.355 0.819 | 10.9%
Agriculture 29.183 30.638 32.911 34.506 36.543 38.453 9.271 | 31.8%
Recreational 0.914 0.935 0.953 0.965 0.974 0.983 0.069 | 7.6%
ICI 2.443 2.790 3.015 3.147 3.214 3.271 0.503 | 18.2%
Power 2.322 2.320 2.320 2.320 2.320 2.320 -0.002 | -0.1%
TOTALS 47.979 49.764 52.533 54.472 56.735 58.862 10.882 | 22.7%

Table 20. Region IV - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought

Estimates Future Demand Projections - Drought Year Events 2015-2040 Change

Use Category

2015 2020 2025 2030 2035 2040 mgd %

Public Supply 5.258 5.688 5.748 5.795 5.827 5.863 0.627 12.0%
DSS 7.536 8.310 8.519 8.686 8.814 8.940 1.404 18.6%
Agriculture 29.183 41.622 44.902 47.221 50.087 52.779 23.596 80.9%
Recreational 0.914 1.252 1.278 1.295 1.306 1.318 0.404 44.2%
ICI 2.767 2.790 3.015 3.147 3.214 3.271 0.503 18.2%
Power 2.322 2.320 2.320 2.320 2.320 2.320 -0.002 -0.1%
TOTALS 47.979 61.982 65.782 68.464 71.568 74.491 26.533 55.3%
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Total Region IV water demand is projected to be about 59 mgd by 2040 in an average year (Table 19)
and 74.5 mgd in a drought year event 2040 (Table 20), an estimated 27 percent increase over average
year conditions. Most of this projected increase is in the agricultural water use category.

Assessment of Water Resources

Groundwater withdrawals in Region IV totaled 44.4 mgd in 2015. Approximately 1.6 mgd of surface
water was withdrawn for power generation uses and less than 0.1 mgd for agricultural use. Because
surface water use is minor (3 percent of total use in 2015) and water reservations have been established
for the Apalachicola and Chipola Rivers that protect that magnitude, duration, and frequency of flows
(40A-2.223, F.A.C.), this assessment focuses on groundwater resources. Criteria used to assess the
potential impacts of groundwater withdrawals on regional water resources include evaluating changes
in aquifer levels and spring flow and examination of a Floridan aquifer groundwater budget.

Groundwater Resources

Region IV has two primary hydrogeologic settings: the Dougherty Karst groundwater region and the
Apalachicola Embayment (Figure 36). Holmes, Washington, Jackson and northern Calhoun counties are
within the Dougherty Karst region, while southern Calhoun and Liberty counties are within the
Apalachicola Embayment.
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Figure 36. Potentiometric Surface of the Floridan Aquifer and Groundwater Regions in Region IV
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In both regions, the groundwater flow system consists of three major hydrostratigraphic units: the
surficial aquifer system, the intermediate system, and the Floridan aquifer system. The Claiborne aquifer
is also present in the Dougherty Karst region. The Floridan aquifer system is the primary water source of
water throughout Region IV.

The potentiometric surface of the Floridan aquifer is strongly influenced by groundwater discharging to
local springs, creeks and rivers (Figure 36). The surface reaches a maximum elevation of approximately
160 feet above sea level in northern Holmes and Jackson counties. Groundwater flows towards
discharge features and south toward the coast. Major discharge features include the Chipola,
Choctawhatchee and Apalachicola rivers; Holmes and Econfina creeks, one first magnitude spring, 16
second magnitude springs, and 13 third magnitude springs (Barrios, 2005; Barrios and Chelette, 2004).

Dougherty Karst Groundwater Region

The Dougherty Karst region has a dynamic groundwater flow system characterized by a strong hydraulic
connection between ground and surface waters, high aquifer recharge rates, and karst features. The
surficial system is thin to absent. The intermediate system is between 50 and 100 feet thick across most
of the Dougherty Karst region, is breached by sinkholes, and functions as a semi-confining unit.

The Floridan aquifer system consists of a carbonate sequence that ranges in thickness from less than
100 feet in northern Jackson County to nearly 600 feet in southern Washington County. The Floridan
aquifer includes the Chattahoochee Formation (where present), the Marianna and Suwannee
limestones, and the Ocala Limestone. The aquifer is highly transmissive and well yields can be up to
1,500 gpm.

Due to high recharge and transmissivity, withdrawals from the Floridan aquifer have not resulted in any
discernible depressions in the potentiometric surface. Hydrographs for two wells are presented to
illustrate fluctuations in the Floridan aquifer levels (Figure 37). Data are presented for a well located
near Marianna in Jackson County (International Paper well) and a well near Wausau in Washington
County (USGS 422A well). The locations of these wells are shown on Figure 36 and identified on the map
by the NWF_ID numbers in the upper right-hand corner of each graph. At both wells, aquifer levels vary
in response to seasonal and annual variations in rainfall and groundwater withdrawals. The effects of
droughts on water levels are evident during 2000-2001, 2006-2007, and 2011-2012. No long-term trends
are present at these wells or any other wells examined in the Dougherty Karst Region.
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Figure 37. Hydrographs of Wells Located in the Dougherty Karst Area at A) International Paper
Company Well, Jackson County, and B) USGS-422A Well, Washington County
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The discharge of Jackson Blue Spring averages 105 cfs. There are no long-term declines in springflow
indicative of persistent groundwater withdrawal effects. Seasonal pumpage can influence spring flows,
particularly during low rainfall and high pumpage periods. The District is currently developing minimum
flows for Jackson Blue Spring, with the MFL technical assessment scheduled to be complete in 2022 and
rule adoption in 2023. Numerous second and third magnitude springs occur along Holmes Creek and the
Choctawhatchee River (Holmes and Washington counties). There are relatively few groundwater
withdrawals in these areas.

The middle to early Eocene aged Claiborne aquifer is also present in northern Jackson County. It is a
minor source of supply and provides water for some agricultural and public supply uses. The aquifer
consists of the permeable portions of the Lisbon and Tallahatta Formations. The aquifer is comprised of
low to highly consolidated sandstones and siltstones with varying amounts of clay and small intervals of
moderately to highly consolidated carbonates. The District performed an aquifer performance test in
2018 near the Town of Malone to assess the yield of the Claiborne aquifer and to estimate aquifer
properties. The estimated transmissivity of the Claiborne aquifer is approximately 3,600 ft?/day. The
aquifer test analysis concluded that the Claiborne aquifer is not hydraulically connected with the
Floridan aquifer and exhibits fully confined conditions in this area. No impacts from withdrawals have
been identified.

Apalachicola Embayment Groundwater Region

In contrast to the Dougherty Karst region, the 135 o
Apalachicola Embayment region is

characterized by a poor connection between 132 1

ground and surface waters, low recharge rates, -

and groundwater quality that deteriorates with 2

depth. Within the Apalachicola Embayment, 5129 '

the intermediate system is generally 100 to @ w/\fj‘\/‘\]\}\ J\

200 feet thick and functions as an effective X126 A\ U&Aﬂ—-
confining unit that significantly restricts § V\J \//
recharge to the underlying Floridan aquifer. 123

There has been limited dissolution, aquifer

transmissivities are lower, and water quality 120197? P o= = ==

decreases with depth. Only the upper few

hundred feet of the Floridan aquifer is utilized fjgyre 38. Hydrograph of St. Joe Tower Well Located
in Liberty County and well yields are generally in the Apalachicola Embayment Area

less than 250 gpm. The St. Joe Tower well

(NWF_ID = 2912) is located within the Apalachicola Embayment in northern Liberty County. This well
exhibits a gradual long-term water level decline of approximately two feet over the 1977 to 2017 period
of record (Figure 39). This well is proximal to pumpage totaling approximately 0.5 mgd. Two other wells
in Liberty County with data spanning 1996 to 2018 exhibited no water level trends.

Groundwater Budget

A region-wide groundwater budget (Figure 39) was prepared to estimate the relative magnitude of the
inflows to and outflows from the Floridan aquifer in Region IV (Ryan et al. 1998). Major inflows to the
Floridan aquifer are leakage, recharge, and subsurface inflow. Major discharges from the Floridan
aquifer are discharges to rivers and springs (1,167 mgd) and groundwater withdrawals. In 2015,
withdrawals totaled 44.4 mgd and represent 3.2% of the water budget. The projected 2040 Floridan
aquifer demand of approximately 59.4 mgd in Region IV represents 4.3% of the groundwater budget.
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The projected 2040 demand of approx.- oReCT
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Apalachicola  Embayment  region  of Figure 39. Region IV Floridan Aquifer Steady-State
Calhoun and Liberty counties. In the Groundwater Budget

Dougherty Karst region, karst topography

and high recharge rate makes the Floridan aquifer system susceptible to contamination by land use
practices. Groundwater has been affected by historical agrichemical contamination, primarily ethylene
dibromide. Contamination is generally of low concentration and is primarily limited to areas in northeast
Jackson County (Roaza, 1989). In some areas, water treatment may be necessary for potable use.

Elsewhere, groundwater quality is generally good in the Dougherty Karst region; however highly
mineralized water occurs in a limited area where Holmes Creek joins the Choctawhatchee River.

Alternative Water Supply and Conservation

In 2015, non-traditional sources of water in Region IV include reuse of reclaimed water. District support
to water supply development projects have contributed to water conservation, leak detection, water
use efficiencies, and expanding reuse potential.

Water Conservation

Water conservation potential has not been estimated for Region IV. District permit conditions that
support water conservation measures include annual water use reporting; evaluation of water use
practices to enhance water conservation and efficiency, reduce water demand and water losses;
maximum water loss and residential per capita water use goals; and public education campaigns.
Additional conservation initiatives in Region IV include an agricultural cost-share funding program in the
Jackson Blue Spring contribution area and water supply development projects that support increased
water use efficiencies.

Reuse of Reclaimed Water

In 2015, Region IV utilized 0.34 mgd of potable offset reuse or seven percent of the wastewater
treatment facility (WWTF) flows, which totaled about 5.2 mgd (Table 21). Information on individual
wastewater facilities used in this analysis is included in Appendix 7.

Based on population projections, future reuse flows are estimated to be an additional 5.3 mgd by 2040
(Table 22). This additional availability added to existing 2015 reuse flows totals 5.6 mgd, or about 46
percent of the 2015 total facility capacities. Future potable offset reuse assumptions are that WWTF’s
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have treatment and disinfection levels suitable for the reuse end uses, and that transmission
infrastructure is available to reuse customers.

Table 21. Region IV - 2015 Reuse and Wastewater Flows (mgd)

Potabl N f
e Percent of Potable Offset : Total WWTF u'mber © Total WWTF
County Offset Active Reuse .
Reuse to Total WWTF Flow Flow Capacity
Reuse Flow Systems

Calhoun 0.000 0% 0.499 1 1.500

Holmes 0.000 0% 0.692 4 1.519

Jackson 0.000 0% 2.593 9 6.593

Liberty 0.000 0% 0.292 2 0.530

Washington 0.342 31% 1.108 5 1.946
TOTALS 0.342 6.6% 5.184 21 12.088

Table 22. Region IV - 2020-2040 Future Potential Reuse Availability (mgd)

Reuse Future Reuse Estimated Availability 2040 Estimated Availability
County Flow 2015 2020 2025 2030 2035 2040 mgd Capacity %

Calhoun 0.000 0.51 0.52 0.54 0.55 0.55 0.55 36.7%
Holmes 0.000 0.71 0.71 0.72 0.72 0.73 0.73 48%
Jackson 0.000 2.63 2.66 2.68 2.69 2.71 2.71 41%
Liberty 0.000 0.31 0.33 0.34 0.36 0.37 0.37 70%
Washington 0.342 0.81 0.85 0.87 0.90 0.91 0.57 29.3%

TOTALS 0.342 | 4.96 5.07 5.15 5.21 5.27 5.61 46.4%

Region IV: RWSP Evaluation

Based on the Region IV projected water demands 2020-2040, demands during a 1-in-10 drought year
event, and assessment of water sources above, existing sources of water are adequate to supply water
for all existing and future reasonable-beneficial uses for the planning period. Therefore, a regional water
supply plan for Region IV is not recommended.

However, water withdrawals in Georgia have impacted the ecology of the Apalachicola River and Bay
system and a positive resolution of that interstate conflict is necessary to sustain the resources of the
watershed and related natural systems and economic resources for current and future generations.
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REGION V: FRANKLIN AND GULF COUNTIES

Overview

The Floridan aquifer is the primary water Region VvV Snapshot

source in Gulf and Franklin counties, Region V.

With a total of 1,782 square miles, Region V is 2015 2040
the District’s third largest water supply = Population 36,400 38,569
planning region (Figure 40). The Apalachicola = Water Use (mgd) 5.48 5.63

River and Bay watershed encompasses the

majority of these two counties. Region V has  Primary Floridan aquifer system

iti i Water . .
several small .coastal communlt.les with - Chipola River
seasonal populations. Most of Franklin County, = Source(s):
and many Region V coastal areas and barrier .

MFL Waterbodies: None

islands are state forest, parks, or preserves.
The District’'s Apalachicola River Water = Water Reservations:
Management Area (WMA) extends across Gulf

and Liberty counties, with 13,134 acres or RWSP Status: Vo BER Passrrendled
about 36 percent of WMA lands in Gulf County.
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Figure 40. Region V - Gulf and Franklin Counties
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Region V has several small municipalities and public supply service areas. Except for Port St. Joe, with a
2015 estimated population of about 10,150, the remainder all have service area populations under
4,250. The annual average projected growth rate in Region V is 0.27 percent over the 2020-2040
planning period. According to EDR, Region V had a low unemployment rate of 4.4 percent but one of the
highest poverty rates in the District. The per capita personal income and median household income in
Region V were below both District and state averages (EDR, 2017).

Population

The 2015 BEBR population estimate for Region V is 28,186. Region V had high estimated seasonal
population rates across all public supply utility service areas and among DSS water users: An average of
22 percent in Gulf County and 39 percent in Franklin County. The highest percentage of seasonal
populations were estimated in St. George Island, Alligator Point, and Cape San Blas.

2015 Water Use Estimates and 2020-2040 Demand Projections

In 2015, Region V had 2.4 percent of the
District population and less than two percent

of all water use Districtwide. Close to three- 8% Public Supply
fourths of water use is in the public supply 5% 6%
sector and over 80 percent of Region IV water DSS

use is collectively in public supply and
domestic self-supply (Figure 41 and Table 23).
There are no thermoelectric power generating
facilities in Region V.

8%
Agriculture

73% Recreation

About 45 percent of water used came from
the coastal Floridan aquifer, with the ICI
remainder from the inland Floridan,

intermediate system, and surficial aquifer; in
addition to surface water sources. Figure 41. Region V - 2015 Water Use

Table 23. Region V - 2015 Water Use (mgd) and Population Estimates

Public Agri- Rec- BEBR 2015 ;| Adjusted

County ubll DSS en . ICI Power TOTAL | Population | Populatio
Supply culture reation n

Franklin 1.949 0.165 0.006 0.214 0.001 - 2.335 11,840 16,458

Gulf 1.966 0.265 0.241 0.093 0.426 - 2.992 16,346 19,942

TOTALS 3.915 0.430 0.247 0.307 0.427 - 5.327 28,186 36,400

% of total* 73.5% 8.1% 4.6% 5.8% 8.0% 100% 2% 2.4%

*Percent per water use category in this region, and percent of Districtwide population.

Projected water demands are provided in Table 24. The largest projected increase is in the public supply
water use sector and the largest percentage increase is in ICI.

Public Supply: Franklin and Gulf counties are projected to be some of the slower growing counties in the
District in terms of permanent population. Both, however, are significantly affected by seasonal
populations. In addition, utility-provided information indicates that the City of Port St. Joe has plans to
expand and become a regional supplier. Additional public supply utility data is in Appendix 4.
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DSS and Small Public Systems: Known domestic self-supply wells in Gulf County are clustered in and
around Wewabhitchka. In Franklin County, DSS wells are primarily in coastal areas. Projected declines in
DSS water use may be due to the proposed expansion of the City of Port St. Joe public water system.

Table 24. Region V - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average

Estimates Future Demand Projections -- Average Conditions 2015-2040 Change
Use Category
2015 2020 2025 2030 2035 2040 mgd %
Public Supply 4.011 3.949 4.001 4.061 4.120 4.166 0.155 3.9%
DSS 0.485 0.465 0.457 0.445 0.433 0.416 -0.069 | -14.1%
Agriculture 0.247 0.247 0.247 0.247 0.247 0.248 0.001 0.3%
Recreational 0.307 0.312 0.316 0.319 0.322 0.323 0.015 5.0%
ICI 0.427 0.435 0.450 0.473 0.474 0.475 0.048 11.3%
Power - 0.000 0.000 0.000 0.000 0.000 n/a n/a
TOTALS 5.477 5.409 5.471 5.545 5.596 5.628 0.151 2.8%

Agriculture: There are no reported agricultural water uses in Franklin County. Gulf County is expected to
maintain small acreage tracts of non-citrus fruit and greenhouse/nursery crops. Little to no changes are
anticipated over the planning horizon.

Recreation: Recreational water use in Region V is less than six percent of the total regional water use.
Seventy percent of the estimates are based on reported pumpage from golf course and other
recreational permittees, and the remainder from residential and other small-scale recreational irrigation
wells that have GWUPs with no water use reporting requirements.

ICI: There are several correctional facilities and industrial plants in Region V. Overall, the projected
increases in ICl are about the same percentage as public supply but just one-tenth (in mgd) the
anticipated public supply water use increases.

Table 25. Region V — 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought

Estimates Future Demand Projections - Drought Year Events 2015-2040 Change
Use Category
2015 2020 2025 2030 2035 2040 mgd %
Public Supply 4.001 4.226 4.282 4.345 4.409 4.458 0.465 11.6%
DSS 0.485 0.498 0.488 0.476 0.463 0.445 -0.040 -8.3%
Agriculture 0.247 0.278 0.276 0.277 0.279 0.281 0.034 13.8%
Recreational 0.307 0.419 0.423 0.428 0.431 0.433 0.126 40.8%
IClI 0.427 0.435 0.450 0.473 0.474 0.475 0.048 11.3%
Power - 0.000 0.000 0.000 0.000 0.000 n/a n/a
TOTALS 5.477 5.856 5.919 5.999 6.056 6.092 0.633 11.6%

Total Region V water demand is projected to be about 5.6 mgd by 2040 in an average year (Table 24)
and 6.1 mgd in a drought year event 2040 (Table 25), an estimated 8.2 percent increase in water
demand. Although the projected increase in recreational irrigation during drought is 40 percent, the
water use overall increase is minimal (0.126 mgd).

NWFWMD 2018 Water Supply Assessment
58



WSA Chapter 2. Regional Resource Assessments

Assessment of Water Resources

Groundwater continues to be the primary water source in Franklin County. Historically, Gulf County
depended upon groundwater for both public and industrial water supplies. Withdrawals began in the
1930s to supply water to the St. Joe Paper Company Mill and associated industries. By the early 1950s,
groundwater withdrawals totaled approximately 9 mgd. Most of this water was pumped from the
Floridan aquifer system. Recognizing that sufficient groundwater was not available to meet the
expanding needs of the paper mill, an 18.5 mile long canal was constructed in 1953 between the City of
Port St. Joe and the Chipola River to provide a surface water supply. The surface water pumping capacity
was 51.48 mgd before the mill closed in 1998. Prior to the mill closing, surface water provided an
average of 28 mgd for industrial use.

Due to historical groundwater withdrawals, the water levels in Floridan aquifer declined to more than 15
feet below sea level near Port St. Joe in the 1990s. Because of the potential for saltwater intrusion into
the Floridan aquifer, coastal areas in Region V were identified as Areas of Special Concern in the
District’s 1998 WSA. A RWSP was developed for Region V in 2007.

In 2001, the District assisted the City of Port St. Joe in the acquisition of the canal as a public water
supply source and contributed funding to construct a surface water treatment facility. The city owns the
canal and began using this surface water source to meet public supply needs in 2010. The city
simultaneously reduced its use of the Floridan aquifer and the RWSP was discontinued through the WSA
2013 process.

Groundwater Resources

In order of depth, the major hydrostratigraphic units that comprise the groundwater flow system in
Region V are the surficial aquifer, the intermediate system, and the Floridan aquifer system.

The surficial aquifer consists of undifferentiated sands and clays. In Gulf County, the saturated thickness
and permeability of the surficial aquifer are sufficient to form a locally important water source.
Groundwater from the surficial aquifer tends to be less mineralized than water from the underlying
Floridan aquifer. The average well yield is approximately 200 gpm. In Franklin County, the surficial
aquifer is generally less than 50 feet thick. On the barrier islands, wells yielding up to 50 gpm are utilized
for landscape irrigation and other small-scale domestic uses.

This intermediate system functions largely as a confining unit or semi-confining unit. It consists of soft,
fossiliferous limestone overlain by a thin layer of sandy clay and clayey sand. The intermediate system is
approximately 400 feet thick near Port St. Joe, thins to 50 to 100 feet in western Franklin County and is
less than 50 feet thick in eastern Franklin County. As the intermediate system thins, leakage across it
increases. In southern Gulf and Franklin counties, the intermediate system is used as a source of water
for some domestic and landscape irrigation wells.

The Floridan aquifer is the main source of groundwater in Region V. The aquifer is a sequence of
carbonate sediments ranging in thickness from about 1,000 feet in the northwestern Gulf County to
more than 2,000 feet thick in southern Franklin County, although the freshwater portion of the aquifer is
less. Region V lies primarily within the Apalachicola Embayment region. As a result, water availability
from the Floridan aquifer is constrained by the presence of an effective confining unit, very low aquifer
recharge, low aquifer transmissivities, and poor water quality at depth. Testing has yielded
transmissivities of 6,000 ft?/d in Apalachicola, 2,000 ft?/d in coastal Gulf County (Wagner et al., 1980),
and 6,500 ft?/d 15 miles north of Port St. Joe (Barr and Pratt, 1981).
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In eastern Franklin County, the Floridan aquifer transitions from the Apalachicola Embayment region
toward the Woodville Karst plain region. Within this transition zone, the intermediate confining unit
becomes thinner and leakier and the Floridan aquifer is more transmissive and occurs at a shallower
depth. Test wells in Tate’s Hell State Forest yielded transmissivities of 20,000 to 40,000 ft2/day. In
coastal Franklin County, transmissivities and well yields are lower.

In 2015, the potentiometric surface of the Floridan aquifer ranged from about 30 feet above sea level in
northern Gulf County to less than 10 feet above sea level at Port St. Joe and along coastal Franklin
County (Figure 42). Groundwater flows south and discharges at the coast. Approaching the coastline,
the freshwater portion of the aquifer thins considerably, reflecting the loss of fresh water to the Gulf of
Mexico discharge boundary.
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Figure 42. Potentiometric Surface of the Floridan Aquifer System in Region V, September 2015

In the coastal areas of Region V, the potential for lateral intrusion and vertical upconing of saltwater
influences groundwater availability and water supply development. Groundwater quality degrades with
increasing depth and the freshwater portion of the Floridan aquifer thins towards the coast. The
thickness of the freshwater zone where the total dissolved solids (TDS) concentration is less than 10,000
mgd/L, is thickest in Gulf and western Franklin County where aquifer confinement is the greatest and
thins toward the east where the aquifer is less confined. The estimated depth to the bottom of the
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freshwater zone decreases toward the east, from 657 feet below land surface in Apalachicola (Well No.
5) to 535 feet in St. James Bay (NWFID 8304) to less than 250 feet below land surface at Alligator Point.

To assess impacts on groundwater resources, changes in Floridan aquifer levels the associated
potentiometric surface, water quality data, and a regional groundwater budget were evaluated.
Approximately 3.68 mgd of groundwater was withdrawn to meet water demands in Region V in 2015.

Figure 43 presents examples of hydrographs for Floridan aquifer monitor wells located in Port St. Joe
and Carrabelle. The locations of these monitor wells are shown on Figure 42 and are identified on the
map by their ID number located in the upper right-hand corner of each graph.
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Figure 43. Hydrographs of the A) Port St. Joe and the B) Ice Plant Wells

The Port St. Joe well (Figure 43A) is located about one mile from the historical center of coastal
groundwater pumping in Gulf County. Prior to the development of the surface water supply, water
levels averaged approximately 15 feet below sea level and reflected an estimated 20 feet of drawdown
caused by withdrawals of about 1.5 mgd in this area of low transmissivity. Once Port St. Joe began using
the surface water supply, groundwater pumping was reduced, and water levels recovered. Water levels
have currently stabilized at approximately five feet above sea level. Water quality data for this well does
not show any increasing trends in sodium, chloride or total dissolved solids. The Ice Plant well in
Carrabelle (Figure 43B) appears to exhibit a slight increasing water level trend over the 1957 — 2017
period of record. Withdrawals near Carrabelle are relatively small and increased slightly from about 0.2
mgd to 0.5 mgd between 1996 and 2015.

Data show a declining trend in aquifer levels and a slight increasing trend in chloride at the McCulloch
Well #1, which is located at the southern tip of the East Point peninsula and has data extending back to
about 1980. Chloride levels in this well are less than 100 mg/L, far below the drinking water standard of
250 mg/L. This monitor well is close to the Gulf of Mexico and located south of an area of concentrated
groundwater withdrawals. Projected increases in groundwater withdrawals for the two public supply
utilities on the Eastpoint peninsula total less than 0.05 mgd and water supplies are anticipated to be
adequate through 2040. On the peninsula encompassing Bald Point and Alligator Point, the depth to the
non-potable water is shallow and estimated to be between 210 and 230 feet (Alligator Point Well No. 8).
Water quality data suggest that the vertical transition zone between potable and saline water
approximates a sharp interface. At Well No. 8, chloride concentrations increase from 124 mg/L at a
depth of 189 feet to 1,861 mg/L at a depth of 209 feet and 7,267 mg/L at a depth 229 feet.
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Groundwater Budget
LEAKAGE AND A regional groundwater budget provides
RECHARGE T0 THE STEAM DISCHARGE an estimate of the relative magnitude of
O g FER FLORDANAQUIFER inflows to and outflows from the Floridan
{} GROUNDWATER USE aquifer (Figure 44). The groundwater
budget indicates low groundwater
U availability within the region with inflows
v totaling 19 mgd. The recharge rate to the

Floridan aquifer equates to less than 0.5

SUBSURFACE SUBSURFACE inches per year. The 2015 Floridan
73MGD. l::> ’::>e?wégw aquifer use of 3.36 mgd represents 18
percent of the estimated Floridan aquifer

FLORIDAN AQUIFER groundwater budget. The projected 2040

groundwater demand of 3.82 mgd for a

1-in-10 year drought represents 22

Figure 44. Region V Floridan Aquifer Steady-State percent of the estimated Floridan aquifer
Groundwater Budget groundwater budget.

Additional Water Quality Constraints on Availability

Coastal Gulf County has naturally-occurring elevated levels of fluoride and iron in the Floridan aquifer.
Drinking water standards require a fluoride concentration of less than 4.0 mg/L and an iron
concentration of less than 0.3 mg/L. Floridan aquifer water in this area can have fluoride levels as high
as 10 mg/L (Ryan et al., 1998) and iron levels between 1.0 and 7.0 mg/L, thus treatment may be
required in some areas.

Surface Water Resources

With the exception of authorized water withdrawals by the City of Port St. Joe, the District’s Governing
Board has established water reservations for the Chipola and Apalachicola rivers that reserve that
magnitude, duration, and frequency of flows for the protection of fish and wildlife (40A-2.223, F.A.C.).

Surface water withdrawals from the freshwater canal totaled 1.44 mgd in 2015. The current permitted
average annual daily withdrawal from the canal for public supply use is 1.64 mgd. The projected 2040
demands are approximately 1.61 mgd for average conditions and 1.65 mgd for a 1-in-10 year drought
event. The 2040 projected surface water demands for a 1-in-10 year drought event slightly exceed the
currently permitted amount but surface water resources are more than adequate to meet future needs.

Alternative Water Supply and Conservation

Non-traditional sources of water used in Region V in 2015 include reuse of reclaimed water and surface
water. District support to water supply development projects have contributed to water conservation,
leak detection, water use efficiencies, and expanding reuse potential.

Water Conservation

Water conservation potential has not been estimated for Region V. District permit conditions that
support water conservation measures include annual water use reporting; evaluation of water use
practices to enhance water conservation and efficiency, reduce water demand and water losses;
maximum water loss and residential per capita water use goals; and public education campaigns. Water
supply development projects that support water use efficiencies include water system improvements in
the City of Port St. Joe and with the Eastpoint Water and Sewer District.

NWFWMD 2018 Water Supply Assessment
62



WSA Chapter 2. Regional Resource Assessments

Reuse of Reclaimed Water

In 2015, Region V utilized 0.36 mgd of potable offset reuse or 18 percent of their wastewater treatment
facility (WWTF) flows, which totaled about two mgd (Table 26). Information on individual wastewater
facilities used in this analysis is included in Appendix 7.

Table 26. Region V - 2015 Reuse and Wastewater Flows (mgd)

Potable Percent of Potable Offset Total WWTF Ntfmber of Total WWTF
County Offset Active Reuse .
Reuse to Total WWTF Flow Flow Capacity
Reuse Flow Systems
Franklin 0.359 44% 0.811 6 2.568
Gulf 0.000 0% 1.148 5 3.803
TOTALS 0.359 18.3% 1.959 11 6.371

Based on population projections, future reuse flows are estimated to be an additional 1.7 mgd by 2040.
This additional availability added to existing 2015 reuse flows totals approximately 2.1 mgd, or about 32
percent of the 2015 total facility capacities (Table 27). Future potable offset reuse assumptions are that
WWTFs have treatment and disinfection levels suitable for the reuse end uses, and that transmission
infrastructure is available to reuse customers.

Table 27. Region V - 2020-2040 Future Potential Reuse Availability (mgd)

Reuse Future Reuse Estimated Availability 2040 Estimated Availability
County Flow 2015 2020 2025 2030 2035 2040 mgd Capacity %
Franklin 0.359 0.46 0.47 0.48 0.48 0.48 0.84 32.7%
Gulf 0.000 1.17 1.19 1.21 1.22 1.24 1.24 32.6%
TOTALS 0.359 1.64 1.66 1.68 1.71 1.72 2.08 32.6%

Region V: RWSP Evaluation

Based on the Region V projected water demands 2020-2040, demands during a 1-in-10 drought year
event, and assessment of water sources above, the District determines that existing sources of water
are adequate to supply water for all existing and future reasonable-beneficial uses and to sustain the
water resources and related natural systems for the planning period. Therefore, a Region V regional
water supply plan is not recommended.

However, water withdrawals in Georgia have impacted the ecology of the Apalachicola River and Bay
system and a positive resolution of that interstate conflict is necessary to sustain the resources of the
watershed and related natural systems and economic resources for current and future generations.
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REGION VI: GADSDEN COUNTY

Overview
The Floridan aquifer is the primary water source .
in Gadsden County - Region VI (Figure 45). At Region VI Snapshot
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Figure 45. Region VI - Gadsden County

In 2015, the median household income was less than three-fourths the statewide average (EDR, 2017).
The 1,325-square mile Upper Wakulla River and Wakulla Springs BMAP was adopted in 2015 and covers
portions of Gadsden, Leon, Wakulla, and Jefferson counties in Florida. The Apalachicola River is subject
to a regulatory reservation by rule (40A-2.223, F.A.C.).

Population

The 2015, BEBR population estimate for Gadsden County is 48,315. The 2015 seasonally-adjusted
estimate is 49,475. Seasonal residents include migratory workers employed in seasonal agricultural
work, and the estimated seasonal rate is 2.4 percent.
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2015 Water Use Estimates and 2020-2040 Demand Projections

In 2015, Gadsden County had about three
percent of the total District population and less
than four percent of all water use Districtwide. 5% Public Supply
Agriculture comprised close to half (46
percent) of all water use. Public supply and 35% DSS
domestic self-supply together were about 48
percent of all Region VI water use (Figure 46 Agriculture
and Table 28). There are no thermoelectric 46%

power generating facilities in Gadsden County. Recreation
About 59 percent of water used came from the 13%

Floridan aquifer, with the remainder from IClI

surface and other water sources. Estimated
future projected reasonable-beneficial water
use demands are in Table 29, below.

1%

Figure 46. Region VI - 2015 Water Use

Table 28. Region VI - 2015 Water Use (mgd) and Population Estimates

Public Agri- Rec- BEBR 2015 ;| Adjusted

County ubll DSS en . ICI Power TOTAL Populatio Populatio
Supply culture reation n n

Gadsden 4.069 1.521 5.370 0.141 0.560 - 11.661 48,315 49,475

TOTALS 4.069 1.521 5.370 0.141 0.560 - 11.661 48,315 49,475

% of total* 34.9% 13.0% 46.1% 1.2% 4.8% 100% 3.4% 3.3%

*Percent per water use category in this region, and percent of Districtwide population.

Public Supply: Projected increases in water demand are consistent with medium population growth
projections. Residential subdivisions may grow around the Town of Havana. Additional public supply
utility data is in Appendix 4.

DSS and Small Public Systems: Known domestic self-supply wells appear to be fairly evenly distributed
across Gadsden County. Moderate projected declines in DSS water use may be due to expansion of
public supply systems and/or agriculture with associated conversion or abandonment of DSS wells.

Table 29. Region VI -2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average

Estimates Future Demand Projections — Average Conditions 2015-2040 Change
Use Category
2015 2020 2025 2030 2035 2040 mgd %
Public Supply 4.069 4.145 4317 4.427 4.530 4.622 0.553 13.6%
DSS 1.521 1.554 1.509 1.498 1.494 1.478 -0.043 -2.8%
Agriculture 5.370 5.388 5.559 5.707 5.878 6.034 0.664 12.4%
Recreational 0.141 0.144 0.146 0.148 0.150 0.151 0.010 7.4%
ICI 0.560 0.558 0.649 0.754 0.854 0.896 0.337 60.1%
Power - n/a n/a
TOTALS 11.661 11.789 12.180 12.534 12.907 13.182 1.521 13.0%

Agriculture: Projected increases in water demand are attributed to an additional 341 irrigated acres.
Projected crop changes include the introduction of non-citrus fruits and increases in both hay and fresh
market vegetable production. Field crops and greenhouse/nursery production are expected to remain
constant over the planning horizon.

NWFWMD 2018 Water Supply Assessment
65



WSA Chapter 2. Regional Resource Assessments

Recreation: Recreational water use in Region VI is about one percent of the total regional water use.
Estimates are based on reported pumpage from golf course and other recreational permittees, and from
residential and other small-scale recreational irrigation wells that have GWUPs with no water use
reporting requirements.

ICI: There are few industrial facilities in Region VI. Most of the projected increase in demand is
attributed to historical trends in water use at the Florida State Hospital in Chattahoochee.

Table 30. Region VI — 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought

Estimates Future Demand Projections - Drought Year Events 2015-2040 Change
Use Category
2015 2020 2025 2030 2035 2040 mgd %
Public Supply 4.069 4.435 4.619 4.737 4.847 4.946 0.877 21.6%
DSS 1.521 1.663 1.615 1.603 1.598 1.581 0.060 4.0%
Agriculture 5.370 6.955 7.206 7.427 7.682 7.913 2.543 47.4%
Recreational 0.141 0.192 0.195 0.198 0.201 0.203 0.062 44.1%
ICI 0.560 0.558 0.649 0.754 0.854 0.896 0.337 60.1%
Power - - - - - - n/a n/a
TOTALS 11.661 13.803 14.284 14.719 15.182 15.539 3.879 33.3%

Total Region VI water demand is projected to be just over 13 mgd by 2040 in an average year (Table 29)
and about 15.5 mgd in a drought year (Table 30), an estimated 18 percent increase in water demand
over average conditions. Agricultural water use is 65 percent of the projected increases in drought
conditions.

Assessment of Water Resources

Both surface water and groundwater are used as water sources in Region VI. Water demands have not
increased appreciably over time. The 2015 total water use of 11.66 mgd is similar to the 1995 total
water use of 12.50 mgd (Ryan et al, 1998). The most significant change has been a shift in water sources
by the City of Quincy. Prior to 2002, the City utilized surface water from Quincy Creek to meet public
supply demands. In 2001-2002, the City discontinued its surface water supply due to water quality
concerns and began utilizing groundwater from the Floridan aquifer.

Groundwater Resources

Groundwater accounted for approximately 9 mgd or 77 percent of the total water used in 2015 and is
the source of water for all public supply uses. In order of depth, the major hydrostratigraphic units that
comprise the groundwater flow system are the surficial aquifer, the intermediate system, and the
Floridan aquifer system. Groundwater availability can be limited in some areas of Region VI due to the
low water-yielding properties of the Floridan aquifer and poor water quality with increasing depth,
particularly in the Upper Telogia Creek Water Resource Caution Area (WRCA) and the Area of Resource
Concern (Figure 47).

The surficial aquifer consists primarily of interbedded layers of clayey sand and sandy clay and is
negligible as a source of water supply in Region VI. Its importance derives from its role as a source of
water for underlying systems and its discharge to streams throughout the region, which sustains
streamflow during drought periods. The thickness is spatially variable across the county and is thin to
absent along most stream channels. The thickness can be as large as 75 feet in the northwestern portion
of the county where topographic elevations and surficial deposits are larger.
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aquifer system.

The Floridan aquifer system consists of a thick sequence, generally 450 to 600 feet, of carbonates across
Gadsden County. In order of depth, the Floridan aquifer system includes the Chattahoochee Formation,
Suwannee Limestone, and the Ocala Limestone. Typically, only the upper portion of the Floridan aquifer
system is utilized for water supply, due to increasingly mineralized water with depth.

The Apalachicola Embayment is a geological structural trough, which is deepest along the axis that
trends northeast to southwest through the Area of Resource Concern in Gadsden County. Within the
Apalachicola Embayment, the Floridan aquifer is overlain by a thick intermediate system and recharge to
the Floridan aquifer system is limited. As a result, very little secondary dissolution of the carbonates has
taken place and transmissivities are low (generally less than 1,000 ft?/day). In the upper Telogia Creek
WRCA, wells typically exhibit low yields, with specific capacities less than three gpm/ft. Deeper wells
(e.g. 400 feet below sea level) may have specific capacities of up to 15 gpm/ft.

In northwestern and eastern Gadsden County, on the outer edges of the embayment, the intermediate
system thins and the Floridan aquifer system is closer to land surface and more permeable. These areas,
located outside the WRCA and Area of Resource Concern, are adjacent to the active groundwater flow
areas of the Woodbville Karst Plain in Leon County and the Dougherty Karst region on the west. Due to
the higher permeability of the Floridan aquifer in these areas, well yields are higher than other parts of
the county. Near Chattahoochee, transmissivities increase to about 100,000 ft?/day. To the east near the
Ochlockonee River, aquifer testing resulted in a transmissivity of 40,000 ft?/day (Richards and Dalton,
1987).

The Floridan aquifer system groundwater contribution area for Region VI extends into southwest
Georgia (Davis, 1996). The potentiometric surface is at an elevation of 70 feet above sea level in
northwest Gadsden County (Figure 47). From this high, groundwater flow flows west towards the
Apalachicola River and southeast towards Leon County. Principal discharge areas include the
Apalachicola River, Wakulla Spring, and other springs in the Woodville Karst plain. Throughout Gadsden
County water levels within the upper portion of the Floridan aquifer historically were as much as 110

NWFWMD 2018 Water Supply Assessment
67



WSA Chapter 2. Regional Resource Assessments

feet above sea level, or about 40 feet higher than the water levels in the middle and lower portions of
the aquifer (Wagner, 1982).
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Figure 48. Hydraulic Head Variations among
Hydrostratigraphic Units in Region VI
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The higher aquifer levels in this interval are
due to the presence of marl and other low
permeability sediments that retard the
downward movement of water. This upper
portion of the Floridan aquifer is utilized by
most domestic supply wells in the county.
The middle, higher yielding portion of the
aquifer is primarily utilized by agriculture and
public water supply utilities. Figure 48 shows
the relative water levels for the various
hydrostratigraphic units in Region VI.

Criteria used to assess the adequacy of
groundwater resources to meet projected
future demands included a review of trends
in aquifer levels, groundwater quality data,
and a regional groundwater budget.
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Figure 49. Hydrographs of Wells A) Quincy #3, B) Greensboro #3, C) Chattahoochee, and D) Midway
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Hydrographs for four wells on the previous page depict long-term trends in Floridan aquifer water levels
(Figure 49): Quincy (NWF_ID 4026), Greensboro (NWF_ID 3785), Chattahoochee (NWF_ID 4566), and
Midway (NWF_IDs 3339 through 3342). The locations of these monitor wells are shown on Figure 47 and
indicated on the map by their ID numbers shown on the upper right-hand corner of each graph.

The Quincy #3 well (Figure 49A) is located in the Area of Resource Concern but constructed in the more
productive middle portion of the Floridan aquifer (total depth = 701 feet, cased depth = 430 feet). The
effects of the 2000-2002, 2006-2007, and 2011-2012 droughts can be seen on the hydrograph, followed
by a recent period of water level recovery. There are no long-term trends in aquifer levels at this
location for the 1989 to 2017 period of record. Naturally occurring highly mineralized water in the lower
portion of the Floridan aquifer can affect the development of groundwater resources in the region.
Figure 50 presents data from the City of Quincy Well #2, which shows the decreasing water quality with
increasing depth (Wagner, 1982).

The Greensboro well (Figure 49B) is completed in MSL O
the upper portion of the Floridan aquifer (total
depth 420 feet and cased depth 264 feet) and is
representative of the primary interval utilized in the
vicinity of Greensboro. This well is located in the
Telogia Creek WRCA. In the mid-1970s, water
levels were about 110 feet above sea level.
Between 1974 and the late 1980s, water levels
declined about 25 feet despite only a modest
increase in groundwater use near Greensboro. Due
to the very low transmissivities and low aquifer
recharge, modest withdrawals in the WRCA can
result in the propagation of relatively large aquifer
drawdowns. Since the early 1990s, water levels
have stabilized. Water quality data, although
limited, does not show any increasing trends in . T e T i
. . . A CONCENTRATIONS IN MILLIGRAMS PER LITER
chloride, sodium, or total dissolved solids indicative SR AN e
of the upconing of poor quality water at the
Greensboro #3 well.

VERTICAL SCALE : 1/2" = 200
HORIZONTAL SCALE : 1/2" = 5000 mg/L

DEPTH OF SAMPLE IN FEET BELOW SEA LEVEL

Figure 50. City of Quincy Well #2 Water Quality

The Chattahoochee well (Figure 49C), total depth = 214 feet, cased depth = 82 feet) is located in
northwestern Gadsden County, outside of the Telogia Creek WRCA where the Floridan aquifer is more
permeable. The hydrograph suggests that aquifer levels in this area are relatively stable and trend
analysis indicated no long-term trends during the 1979 — 2017 period of record.

Water levels in the Midway wells (Figure 49D) are also stable. There is little pumping in the area and the
wells are located near the edge of the embayment. The Midway wells are a cluster of water wells that
also illustrate the hydraulic head variations among hydrostratigraphic units (see also Figure 48). The
upper well is located in the surficial aquifer (well depth = 29 feet, cased depth = 20 feet) and has a
hydraulic head that is 20 to 25 feet greater than the second well, located in the intermediate aquifer
(well depth = 85 feet, cased depth = 77 feet). The lower two hydrographs represent wells in the upper
(well depth = 356, cased depth = 232) and lower Floridan aquifer (well depth = 435, cased depth = 366)
where there is a consistent 5 to 10 foot hydraulic head difference between these two units.
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Groundwater Budget

A regional groundwater budget (Figure

51) provides an order-of-magnitude e LEQ_E“,fféDO”TlNFlLTS::TFIgiiND DISCHARGE
approximation of inflows to and = GROUNDWATER USE 1 DIRECT RECHARGE ) o Xaths
outflows from the Floridan aquifer in sen = 21MGD 18.1 MGD
Region VI (Ryan et al., 1998). The water ’:>
budget was based on output from a

steady-state three-dimensional ground- 1 - |:>
water flow model (Davis, 1996). The {:> SUBSURFAC
model was calibrated to conditions in SUBSURFACE ?ﬂﬁ%ﬁ
October and November of 1991. Major 44!2":\;«?;“

inflows to the Floridan aquifer include
flow from upgradient areas, leakage

from the overlying intermediate system, FLORIDAN AQUIFER

surface infiltration, and direct recharge.

Recharge and leakage to the Floridan
aquifer equates to an annual rate of less Figure 51. Region VI Floridan Aquifer Steady-State

than 0.5 inches per year. Groundwater Budget

The total inflow into the Floridan aquifer in Region VI was estimated to be 53.7 mgd. The 2015
groundwater use of approximately 9.0 mgd is 17 percent of the estimated Floridan aquifer groundwater
budget in Region VI. The projected 2040 groundwater demand of 10.2 mgd represents approximately 19
percent of the regional groundwater budget.

Surface Water Resources

Surface water provides approximately 48 percent of the agricultural demand in Gadsden County and
withdrawals totaled approximately 2.66 mgd in 2015. Surface water resources consist of a well-
developed network of streams, wetlands and manmade impoundments. The impoundments were
constructed primarily for agricultural irrigation, water-based recreation, and aesthetic uses. No natural
lakes occur in the region. A well-developed stream network is typical of areas with clayey sub-soils,
which limit infiltration rates and aquifer recharge. The soil characteristics result in high runoff rates and
relatively high average total stream flow compared to baseflow. However, these characteristics limit the
availability of surface water during periods of low rainfall or drought.

The primary surface water sources used for water supply in Region VI are Telogia and Quincy creeks.
Table 31 provides summary statistics for both creeks. The District maintains a gauging station on Telogia
Creek at County Road 65D. This is the most upstream long-term station in the watershed and it is
downstream from many agricultural surface water withdrawals. Figure 52 shows the streamflow
hydrograph for this station, which includes approximately 36.4 mi? of an intensely-farmed contributing
area. Flows at this location range from zero (no flow) to 1,815 cfs. The mean annual flow for the years
1991 through 2017 is 37.6 cfs (24.3 mgd). The minimum annual flow during this period was 13.8 cfs (8.9
mgd) and was recorded during the drought of 2000-2001. Historically, the flow regime included a zero
flow condition. This condition has occurred for at least 60 years, extending back to the region’s tobacco
farming era.

Numerous farm ponds and in-stream impoundments constructed throughout the Telogia Creek
watershed have altered the historical flow regime. The USGS maintains a monitoring station on Telogia
Creek near Bristol downstream of the WRCA.

NWFWMD 2018 Water Supply Assessment
70



WSA Chapter 2. Regional Resource Assessments

Analysis of long-term trends in

10000

annual median flow for the USGS
station Near Bristol was performed
using a two-sided Mann-Kendall 1000 | " i
test with a confidence interval of
0.95. This test vyielded no 100 4 i
statistically significant long-term ﬁ
trends in flow at Telogia Creek from 5 10 W il
1950 through 2018. ‘co“

(2]
The Quincy Creek basin is similar to = 1 |
the Telogia Creek basin in that they
are both relatively small basins with 0.1
their headwaters located within the
region. The USGS maintained a 001

gauging station on Quincy Creek at
SR 267 from 1974 to 1992. From
1992 to present, a station at this
location has been maintained by
the District. Flow statistics are similar for the periods of 1974 — 1992 and 1992 — 2018, although the
latter period included three significant droughts.
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Figure 52. Telogia Creek Average Daily Discharge (cfs)

Quincy Creek flows into the Little River, a tributary to the Ochlockonee River. An analysis of trends in
median annual streamflow was performed at the USGS station on the Little River Near Midway, located
downstream of the confluence of Quincy Creek and the Little River. The analysis indicated no upward or
downward trends during the 1985 to 2018 period of record.

Table 31. Flow Statistics for Quincy Creek and Telogia Creek

Quincy Creek Quincy Creek Telogia Creek

Summary Statistics at SR 267 at SR 267 at CR65D

Oct. 1974 - Sept. 1992 Nov. 1992 - 2018 Jan. 1991 - Oct. 2017
Average Annual Runoff (in) 22.7 20.3 14
Annual Mean (cfs) 28 25 37.6
Q90 (cfs) 9.3 7.9 5.1
Highest Annual Mean (cfs) 47.2 46.2 76.1
Lowest Annual Mean (cfs) 17.3 9.5 13.8
Instantaneous Peak Flow (cfs) 2,910 2,019 1,815
Instantaneous Low Flow (cfs) 2.3 2.5 0

Since the declaration of the Upper Telogia Creek WRCA in October 1990, no large increases in surface
withdrawals have been authorized and any impact on the frequency of low flows appears to have been
stabilized. The variability of streamflows under drought conditions and the intensive historical use of the
resource date back 60 years, and no widespread impairment, relative to historic flows, has been
identified.
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Alternative Water Supply and Conservation

Non-traditional sources of water in Region VI include reuse of reclaimed water. District support to water
supply development projects have contributed to water conservation, leak detection, water use
efficiencies, and expanding reuse potential.

Water Conservation

Water conservation potential has not been estimated for Region VI. District permit conditions that
support water conservation measures include annual water use reporting; evaluation of water use
practices to enhance water conservation and efficiency, reduce water demand and water losses;
maximum water loss and residential per capita water use goals; and public education campaigns.

Water supply development projects that support water use efficiencies include water system upgrades
in the City of Gretna, the Rosedale Water Association, and the towns of Greensboro and Havana.

Reuse of Reclaimed Water

In 2015, Region VI utilized no potable offset reuse and none of the wastewater treatment facility
(WWTF) flows, which totaled about 2 mgd (Table 32). Information on individual wastewater facilities
used in this analysis is included in Appendix 7.

Table 32. Region VI - 2015 Reuse and Wastewater Flows (mgd)

Count ngtfi the Percent of Potable Offset Total WWTF | Number of Active Total WWTF
y Reuse to Total WWTF Flow Flow Reuse Systems Capacity
Reuse Flow
Gadsden 0.000 0% 2.010 10 4.317
TOTALS 0.000 0% 2.010 10 4.317

Based on population projections, future reuse flows are estimated to be an additional 2.1 mgd by 2040.
This additional availability added to existing 2015 reuse flows totals 2.1 mgd, or about 50 percent of the
2015 total facility capacities (Table 33).

Table 33. Region VI - 2020-2040 Future Potential Reuse Availability (mgd)

Reuse Future Reuse Estimated Availability 2040 Estimated Availability
County Flow 2015 2020 2025 2030 2035 2040 mgd Capacity %
Gadsden 0.000 2.05 2.08 211 2.14 2.16 2.16 50%
TOTALS 0.000 | 2.05 2.08 2.11 2.14 2.16 2.16 50%

Future potable offset reuse assumptions are that WWTF’s have treatment and disinfection levels
suitable for the reuse end uses, and that transmission infrastructure is available to reuse customers.

Region VI: RWSP Evaluation

Water level declines in Region VI are generally limited to areas of low transmissivity. In the northwest
and eastern portion of the county where aquifer transmissivities are higher, little or no long-term water
level declines have occurred. Although groundwater resources are limited in the Telogia Creek WRCA
and the Area of Resource Concern, and surface water resources can be limited during drought periods,
existing water resources are adequate to supply water for all existing and future reasonable-beneficial
uses and to sustain the water resources and related natural systems for the planning period. Therefore,
a Region VI regional water supply plan is not recommended.
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REGION VII: JEFFERSON, LEON AND WAKULLA COUNTIES

Overview
Region VIl covers approximately 1,617 square Region Vi Snapshot
miles and includes Leon and Wakulla counties
and western Jefferson County (Figure 53). The 2015 2040
eastern portion of Jefferson County is within the Population 329317 406,007
Suwannee River Water Management District. Water Use (mgd) 45.00 58.22
The Floridan aquifer is the primary water source
in Region VII. Primary
Water Floridan aquifer system

The St. Marks River and Apalachee Bay = Source(s):
watershed covers most of Region VII, although
western Leon and Wakulla counties are within =~ MFL St. Marks River Rise; Wakulla
the Ochlockonee River and Bay watershed. = Waterbodies: Spring; Sally Ward Spring
Region VIl has three first-magnitude springs:
Wakulla Spring, an Outstanding Florida Spring, = Water Reservations: None
the St. Marks River Rise, and the Spring Creek

. RWSP Status: No RWSP Recommended
Spring Group.
Region VII’'s major urban area

and state capital, the City of —7 o GEOBGIA

Tallahassee, is in Leon County. }Eeﬁd_
In 2015 Leon County was

ranked 17" in population
density statewide. By 2040, the
population of Leon is expected

to be nearly the same as
Escambia County (BEBR 2017). ';

JEFFERSON
The Apalachicola  National (SRWMD)
Forest covers large areas of
Wakulla and Leon counties,
and the St. Marks National
Wildlife Refuge encompasses

much of coastal Wakulla TAYLOR

County. The Leon and Wakulla ()
county populations are

projected to grow at an annual : )

average rate of 0.85 percent. L[EF_BTY L és W ; 2:‘:::;:;“ s o

Conversely, Jefferson County
has at times experienced
population declines and has
only marginal projected growth
over the 2020-2040 planning
period.

[ Developed
I irrigated Agriculture
Mon-Irrigated Agriculture
20 Miles I Disrict Lancs
P managed Lands

Figure 53. Region VII - Wakulla, Leon and Jefferson Counties
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According to EDR, the per capita personal income in Region VIl was close to the District average and the
unemployment rate was less than both state and District averages. The poverty rate in Leon County is
close to 22 percent (EDR, 2016). The 1,325-square mile Upper Wakulla River and Wakulla Springs BMAP
was adopted in 2015 and covers portions of Gadsden, Leon, Wakulla and Jefferson counties in Florida;
and portions of southern Georgia. An update to this BMAP is in progress.

Population

The 2015 BEBR population estimate for Region VIl is 325,972. Region VIl has relatively low estimated
seasonal populations in all three counties with an estimated seasonal rate ranging from a low of 0.5
percent in Leon to five percent in Wakulla County. The 2015 seasonally-adjusted population estimate is
329,317. Seasonal population estimates exclude group quarters, for example, college and university
housing and correctional facilities. Coordination with the Suwannee River Water Management District
(SRWMD) substantiated the assumptions regarding the share of Jefferson County population in each
water management district.

2015 Water Use Estimates and 2020-2040 Demand Projections

In 2015, Region VII had approximately 22
percent of the population and 14 percent of all 3% Public Supply
water use Districtwide (Figure 54 and Table 34). .
About seventy percent of the region’s water use 3% 6% m DSS
is attributed to public supply, and over half of all
Region VII water use is reported by the City of Agriculture
Tallahassee. Approximately half of the City of
Tallahassee’s reported pumpage is for residential : Recreation
public supply with the remainder serving 70%
commercial, industrial, and other non-residential / mICl
water uses. Domestic self-supply and recreation -
comprise about 13 percent and six percent, . m Power
respectively, of the region’s water use. Power
facilities are in Leon and Wakulla counties. Figure 54. Region VII - 2015 Water Use
Table 34. Region VII - 2015 Water Use (mgd) and Population Estimates
Public Agri- Rec- BEBR 2915 Adjuste.d
County Sl DSS culture - ICI Power TOTAL | Population Popl.:‘latlo
Jefferson 0.626 0.459 0.774 0.553 - - 2.412 10,246 10,605
Leon 28.725 4.618 0.446 2.091 0.096 1.950 | 37.925 284,443 285,865
Wakulla 2.306 0.854 0.194 0.205 1.105 0.002 4.666 31,283 32,847
TOTALS 31.657 5.931 1.413 2.848 1.201 1.952 45.002 325,972 329,317
% of total* 70.3% 13.2% 3.1% 6.3% 2.7% 4.3% 100% 23.0% 21.7%

*Percent per water use category in this region, and percent of Districtwide population.

The future projected reasonable-beneficial water use demands in Region VIl are in Table 35, below.

Public Supply: Both Leon and Wakulla counties are projected to have relatively high population growth
rates over the planning horizon. Projected future public supply demand is consistent with these growth
trends. Additional public supply utility data is in Appendix 4.
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Table 35. Region VIl — 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Average

Estimates Future Demand Projections — Average Conditions 2015-2040 Change
Use Category
2015 2020 2025 2030 2035 2040 mgd %

Public Supply 31.657 34.155 34.800 36.579 38.241 39.887 8.230 26.0%
DSS 5.931 5.855 6.904 6.881 6.800 6.688 0.757 12.8%
Agriculture 1.413 1.392 1.386 1.477 1.553 1.672 0.258 18.3%
Recreational 2.848 2.998 3.134 3.240 3.338 3.430 0.582 20.4%
ICI 1.201 1.246 1.305 1.482 1.537 1.609 0.408 34.0%
Power 1.952 4.932 4.932 4.932 4.932 4.932 2.980 152.6%

TOTALS 45,002 50.578 52.460 54.591 56.402 58.219 13.216 29.4%

DSS and Small Public Systems: Known domestic self-supply wells are fairly evenly distributed across the
northern part of Jefferson County. In Leon County, DSS wells are adjacent to Lake Talquin on the west,
near the Wakulla County border on the south; and in more rural parts of Leon County east, northeast,
and north of Tallahassee. Wakulla County DSS wells are concentrated around the north-central part of
the county between and around Crawfordville, St. Marks, and the Leon County border.

Agriculture: There is a projected decline in Jefferson County agricultural water use and crop production
and anticipated increases in Leon and Wakulla counties. A reduction in greenhouse/nursery crops is
projected in Jefferson County.

Recreation: Over half of all recreational water use in Region VII was reported by golf course and other
permittees. The remaining 45 percent of recreational water use was estimated from residential and
other small-scale recreational irrigation wells that have GWUPs with no water use reporting
requirements.

ICI: There are three IWUP reporting ICI facilities in Wakulla County, two in Leon County, and none in
Jefferson County. Numerous commercial, industrial and institutional enterprises in Region VIl are served
by public supply.

Power Generation: Region VII power generating facilities are owned and operated by the City of
Tallahassee in Leon and Wakulla counties. Future demand projections are primarily attributed to the
estimated water use of the Arvah B. Hopkins plant in Leon County.

Table 36. Region VII - 2015 Estimated Water Use and 2020-2040 Demand Projections (mgd) - Drought

Estimates Future Demand Projections - Drought Year Events 2015-2040 Change
Use Category
2015 2020 2025 2030 2035 2040 mgd %

Public Supply 31.657 36.546 37.237 39.140 40.918 42.679 11.022 34.8%
DSS 5.931 6.265 7.387 7.362 7.275 7.156 1.225 20.7%
Agriculture 1.413 1.793 1.815 1.960 2.059 2.228 0.814 57.6%
Recreational 2.848 4.017 4.199 4.342 4.474 4.596 1.748 61.4%
ICI 1.201 1.246 1.305 1.482 1.537 1.609 0.408 34.0%
Power 1.952 4.932 4.932 4.932 4.932 4.932 2.980 152.6%

TOTALS 45.002 54.799 56.875 59.218 61.195 63.200 18.198 40.4%

Total Region VII water demand is projected to be about 58 mgd by 2040 in an average year (Table 35)
and around 63 mgd in a drought year event (Table 36), an estimated 8.6 percent increase in water
demand over average conditions.
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Assessment of Water Resources

Based on water demand projections, the Floridan aquifer will continue to be the primary water source
through the year 2040 in Region VII. Total groundwater withdrawals in Region VIl declined slightly from
approximately 50 mgd in 2010 to approximately 45 mgd (70 cfs) in 2015. The largest consumptive use is
the City of Tallahassee, which withdrew approximately 26 mgd in 2015. Surface water is withdrawn from
the St. Marks River for power generation in Wakulla County; however, the net consumptive use is less
than 0.01 mgd. No increases in surface water use are anticipated through 2040. Accordingly, the
resource assessment focuses on groundwater availability and quality.

Groundwater Resources

Most of Region VIl lies within the

Woodville Karst region, which is one e o GEORGIA
of four major groundwater regions in . T Ty
the District (Pratt et al.,, 1996). The

groundwater flow system consists of
three hydro-stratigraphic units. In
descending order, the units are the
surficial aquifer system (where
present), the intermediate system L 7
(where present), and the Floridan =t ' B S A
aquifer system. The Cody Scarp is a : S
prominent topographic feature that
runs east-west along southern Leon
County. The Cody Scarp marks the ;
northern encroachment of the sea in WAKULLA
the Pleistocene epoch and is
identified by a significant drop in land
surface elevation (Figure 55). North
of the Cody Scarp, Plio-pleistocene -
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Cody Scarp, these materials are " e S O Py N
largely absent and the Floridan
aquifer system is unconfined. Figure 55. Land Elevation in Region VII, based on LiDAR Data

Where present, the surficial aquifer is generally 10 to 50 feet thick and comprised of undifferentiated
sandy sediments. Its significance derives from its role as a source of recharge water to the Floridan
aquifer system. The surficial aquifer is negligible as a water source in Region VII.

Throughout most of Leon County and northern Jefferson County, the intermediate system is less than
100 feet thick, breached by sinkholes, and functions as a semi-confining unit for the Floridan aquifer. It is
generally comprised of the low permeability, clayey sediments of Miocene age. In eastern Wakulla
County, southern Jefferson County, and the southeastern corner of Leon County, the intermediate
system is absent due to erosional processes. In western Leon and Wakulla counties, the intermediate
system thickens to 100 to 200 feet, is breached by fewer karst features, and functions as a confining
unit. The intermediate system is negligible as a water source in Region VII.
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The Floridan aquifer system ranges from 1,000 feet thick in northwestern Leon County to over 2,000
feet thick in southern Wakulla County. Most water production occurs from the St. Marks/Chattahoochee
formations, the Suwannee Limestone and the Ocala Limestone, which comprise the upper productive
portion of the Floridan aquifer. The region is characterized by a strong hydraulic connection between
ground and surface waters, high aquifer recharge and high groundwater availability. Local recharge has
resulted in dissolution within the aquifer and the widespread development of karst features such as
sinkholes, springs, swallets, and underground conduits. The Floridan aquifer exhibits a high capacity for
transmitting water. Estimated transmissivities are some of the highest in the panhandle ranging from
5,000 to greater than 1,000,000 ft?/day.

In northern Leon and
Jefferson  counties, the
potentiometric surface of
the Floridan aquifer s
approximately 60 feet above
sea level (Figure 56).

Groundwater generally flows
to the south and discharges
to numerous springs and the
Gulf of Mexico. South of the
Cody Scarp, the potentio-
metric surface is somewhat
flatter. Near Wakulla Spring
and the Spring Creek Spring
Group, the aquifer trans-
missivity is very high due to
secondary dissolution and
the presence of karst
features such as conduits.
The gradient is relatively flat,
with aquifer water levels in
this area generally being
within 10 feet of sea level.
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include at least 51 springs [ L 1 | ® 4 WellID No. N
(Barrios, 2006), three of
which are first magnitude Figure 56. Potentiometric Surface of the Floridan Aquifer System in
springs. Wakulla Spring is Region VII, September 2015

the primary source of inflow

for the Wakulla River. Similarly the St. Marks River Rise is a primarily source of inflow to the St. Marks
River. The Spring Creek Spring Group is comprised of 14 offshore submarine spring vents that discharge
into Apalachee Bay.

Criteria used to assess the sustainability of ground-water resources include review of long-term trends
in groundwater levels, spring flows, river base-flows, and a regional groundwater budget. Well locations
are shown on Figure 56 and correspond to the ID number on the upper right-hand corner of each graph.
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For wells with sufficient long-term data, trends in aquifer levels were evaluated using a two-sided Mann-
Kendall test with a confidence interval of 0.95. Data were aggregated to annual medians prior to trend
evaluation to reduce the potential impact of autocorrelation on test results.

Hydrographs show examples of long-term trends in the Floridan aquifer levels (Figure 57). Between
1977 and 2017, aquifer levels at the Olson Road well in central Leon County varied between 23 feet and
44 feet above sea level (Figure 57A). Aquifer levels fluctuated in response to variations in climate and
pumpage and exhibited short-term declines in response to the droughts of 2000-2001, 2006-2007, and
2011-2012. There are no trends in aquifer levels at this location during the 1977 - 2017 period of record.
Long-term water levels in the Newport Recreation well (Figure 57B), located in southeastern Wakulla
County, exhibit little fluctuation due to the high transmissivity, low pumpage, and relatively flat gradient
of the potentiometric surface in this area. Although there is a small declining trend, current water levels
at the Newport Well are similar to those measured in 1967.

e A NWF_ID = 3156 Al B NWF_ID = 671
~ 40 q = 15
@ D
£, LA \ I :
- =
LL‘ I i . — T &
E 35 | 3 10
@ H i
g = A1 R i ae a
< <
2 2
25 - 0
20 T T T - -5 T T T T
1977 1987 1997 2007 2017 1967 1977 1987 1997 2007 2017

Figure 57. Hydrographs of the A) Olson Road and B) Newport Recreation Wells

No long-term declines in baseflow are present in the Wakulla, St. Marks, Sopchoppy or Ochlockonee
rivers that are indicative of regional impacts to groundwater resources. There is a long-term decline in
total streamflow and surface water runoff at Sopchoppy River, which is driven by climate. There are no
long-term declines in spring flow at the St. Marks River Rise. Discharge from Wakulla Spring has
increased over time. There is insufficient data to assess long-term trends in discharge from the Spring
Creek Spring Group.

The relationship between Wakulla Spring and the Spring Creek Spring Group is complex (Davis and
Verdi, 2014). Following periods of low rainfall, saltwater fills the vents and conduits associated with the
Spring Creek Spring Group. The flow direction at Spring Creek Spring Group reverses and groundwater
flows north and northeast toward Wakulla Spring. The District is establishing minimum spring flows for
the St. Marks River Rise, Wakulla Spring and Sally Ward Spring that will quantify and protect the water
needed to sustain these water resources. The minimum flow technical assessment report for the St.
Marks River Rise is being completed in 2018, with the evaluations for Wakulla Spring and Sally Ward
Spring scheduled for completion in 2020.

Additional trend analyses were performed for Floridan aquifer wells having at least 20 years of water
level data (Table 37). Although this analysis provides some information regarding hydrologic changes at
specific locations, the available period of record varies among wells confounding any conclusions
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regarding water level changes across the region. Efforts are ongoing to develop a regional groundwater
flow model for the eastern portion of the District to facilitate future resource evaluations.

Table 37. Trends at Selected Floridan Aquifer Wells in Region VII

Well Name Period of record N (years) Sen slope p value Trend

C. Donahue Deep 1989-2017 28 -0.032 0.009 Downward
USGS-Olson Rd./S677 1977-2017 40 -0.08 0.139 No trend
USGS-Lake Jackson 1966-2017 52 -0.1 0.01 Downward
Newport Recreation 1961-2017 57 -0.01 0.002 Downward
USGS-Lester Lewis/S788 all 1961-2017 42 -0.001 0.922 No trend
Lafayette Park 1945-2017 68 -0.053 0.043 Downward

Groundwater Budget

A regional groundwater budget was also utilized to assess the adequacy of the groundwater resources
to meet future demands (Ryan et al.,, 1998). The water budget represents an order-of-magnitude
approximation of major simulated inflows to and outflows from the Floridan aquifer (Figure 58). Water
budget components were estimated using output from a calibrated steady state three-dimensional
groundwater flow model (Davis, 1996). The model was calibrated to conditions observed in October and
November 1991. Major inflows to the Floridan aquifer are direct recharge, leakage through overlying
intermediate system and subsurface groundwater inflow from areas to the north (southwest Georgia
and Gadsden County).

Total inflow into the Floridan aquifer LEAKAGE OUT

was estimated to be 1,080 mgd. Major SAMGD i UTACE S
outflows include discharge to rivers and LEAKAGE IN DR an . JORVERS
springs, upward leakage into the | GROUNDWATERUSE s2Nso 848 MGD
intermediate  system,  groundwater H

pumpage, and subsurface flow to the

Gulf of Mexico. Current groundwater SUiZEE;?Ef M U

withdrawals of 45 mgd comprise four
percent (4%) of the water budget. The

projected 2040 groundwater demand in |:>
SUBSURFACE

Region VIl totals 58 mgd or 5.7 percent gy
of the total water budget of the Floridan FLORIDAN AQUIFER | “™°
aquifer. Land application of treated
wastewater returns a relatively large
percentage of pumped groundwater to
the Floridan aquifer system as recharge.
In 2015, the City of Tallahassee applied 19.2 mgd at their Southeast Farm Sprayfield. The high
permeability of the soils results in local groundwater recharge, with estimated rates of 84in/yr to 142
in/yr at the sprayfield (Davis et al., 2011).

Figure 58. Region VII Floridan Aquifer Steady-State
Groundwater Budget

Water Quality Constraints on Availability

Only the upper several hundred feet of the Florida aquifer are utilized for water supply due to high
groundwater availability and quality in this interval. Available data indicate reduced water yields and
increased mineralization with depth. A well constructed at Florida State University (NWF_ID 2591) has
an open hole interval from 265 to 375 feet below sea level. The specific capacity is 54 gpm/ft, which is
much lower than nearby wells open to the shallower zones of the Floridan aquifer. Water quality data
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(NWFWMD consumptive use permit files) showed that drinking water standards are exceeded at this
depth, with the well having a chloride concentration of 648 mg/L, a sulfate concentration of 1,330 mg/L,
and a TDS of 3,290 mg/L.

A monitor well constructed by the District within the St. Marks National Wildlife Refuge south of
Crawfordville also exhibits declining water quality with depth. At a depth of 270 feet below land surface,
sampling yielded a chloride concentration of 390 mg/L, sodium concentration of 230 mg/L, and total
dissolved solids of 880 mg/L. These values exceed drinking water standards. Although water quality
decreases with depth, there are few production wells located in coastal areas and water quality is not
anticipated to pose a significant resource constraint in Region VIl during the 2020 to 2040 planning
period. Additional information regarding the lower St. Marks, Wakulla, and Apalachee Bay systems can
be found in the St. Marks River Watershed SWIM plan (NWFWMD, 2017).

Alternative Water Supply and Conservation

Non-traditional sources of water in Region VII are reuse of reclaimed water. District support to water
supply development projects have contributed to water conservation, leak detection, water use
efficiencies, and expanding reuse potential.

Water Conservation

Water conservation potential has not been estimated for Region VII. District permit conditions that
support water conservation measures include annual water use reporting; evaluation of water use
practices to enhance water conservation and efficiency, reduce water demand and water losses;
maximum water loss and residential per capita water use goals; and public education campaigns.

Water supply development projects that support water use efficiencies include water system
improvements in the cities of Monticello and Sopchoppy.

Reuse of Reclaimed Water

In 2015 Region VII utilized 0.68 mgd of potable offset reuse or 3 percent of the wastewater treatment
facility (WWTF) flows, which totaled about 21.8 mgd (Table 38). Information on individual wastewater
facilities used in this analysis is included in Appendix 7.

Table 38. Region VII - 2015 Reuse and Wastewater Flows (mgd)

Potable Percent of Potable Offset Total WWTF | Number of Active Total WWTF
County Offset .
Reuse to Total WWTF Flow Flow Reuse Systems Capacity
Reuse Flow

Jefferson 0.000 0% 0.542 2 0.830
Leon 0.641 3% 20.238 11 28.008
Wakulla 0.036 4% 1.005 5 1.238
TOTALS 0.677 3.1% 21.785 18 30.076

Based on population projections, future reuse flows are estimated to be an additional 26 mgd by year
2040. This additional availability added to existing 2015 reuse flows totals 26.7 mgd, or nearly 89
percent of the 2015 total facility capacities (Table 39). Future potable offset reuse assumptions are that
WWTF’s have treatment and disinfection levels suitable for the reuse end uses, and that transmission
infrastructure is available to reuse customers.
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Reuse Future Reuse Estimated Availability 2040 Estimated Availability
County Flow 2015 2020 2025 2030 2035 2040 mgd Capacity %
Jefferson 0.000 0.55 0.56 0.57 0.57 0.58 0.58 70%
Leon 0.641 20.82 21.89 22.77 23.54 24.29 24,93 89%
Wakulla 0.036 1.04 1.06 1.09 1.11 1.13 1.17 95%
TOTALS 0.677 22.41 23.52 24.43 25.23 26.00 26.68 88.7%

Region VII: RWSP Evaluation

Based on the assessment of water sources and conclusions above; ground and surface water sources in
Region VII are considered adequate to meet the projected water needs for all existing and future
reasonable-beneficial uses and to sustain the water resources and related natural systems for the
planning period. Therefore, a regional water supply plan for Region VIl is not recommended.
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CHAPTER 3. CONCLUSIONS AND RECOMMENDATIONS

This Districtwide water supply assessment concludes that the Region I| RWSP be continued and the
Region Il RWSP should be discontinued. No additional regional water supply plans are recommended.
Each water supply planning region has water resource limitations that will continue to be monitored and
assessed in future water supply assessments.

Region Il RWSP: Okaloosa, Santa Rosa, and Walton Counties

Coastal development groundwater withdrawals affected Region Il as early as the 1940s. A WRCA was
established for coastal areas of all three counties in Region Il in 1989 (section 40A-2.802, F.A.C.). The
District’s 1998 WSA led to the first Region Il RWSP in 2000. Implementation of the Region Il RWSP has
successfully re-distributed groundwater withdrawals to inland wellfields, which has slowed, but not
eliminated, the threat of saltwater intrusion. Conservation programs and development of alternative
water sources have also contributed to the reduction of coastal groundwater withdrawals. Yet, a
significant cone of depression in the upper Floridan aquifer persists and concerns related to saltwater
intrusion and water quality degradation remain.

This WSA recommends the continuation of the Region Il RWSP. Minimum flows and minimum water
levels for the coastal Floridan aquifer and for the Shoal River system will support future water supply
development, water resource development, and recovery and prevention strategies in Region II.

Region Il RWSP: Bay County

Deer Point Lake Reservoir was constructed in 1961 to supply potable water and help alleviate the threat
of saltwater intrusion. The 1998 WSA identified the need to continue shifting groundwater production
away from coastal areas. The 2008 Region Il RWSP identified strategies for additional alternative water
supply sources, and the 2014 RWSP update proposed the development of an alternative upstream Deer
Point Lake surface water intake to mitigate against the threat of saltwater intrusion during major
weather events and storm surges. A cone of depression in the Floridan aquifer system is still present,
however, most potable water needs in Bay County are now met by the Deer Point Lake Reservoir.
Moreover, to increase the resiliency of the reservoir to withstand storm surge impacts and assure safe
drinking water, Bay County completed development of the alternative upstream water intake at
Econfina Creek in 2015.

Due to completion of the Region’s major alternative water supply development project and given the
adequacy of water supplies for the planning period, this WSA recommends discontinuation of the
Region Il RWSP. Development of MFLs for the Gainer Spring Group and the Floridan aquifer in coastal
Bay County will support future water supply development, water resource development, and recovery
and prevention strategies in Region Ill.
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GLOSSARY

List of hydrologic and technical terms. Some terminology is as defined by USGS, from the USGS Glossary
of Hydrologic Terms: https.//or.water.usgs.qov/projs_dir/willqw/qlossary.html,

Attendant Alteration. A modification or alteration as a result of other preceding actions.

Baseflow. - That part of the stream discharge that is not directly attributable to runoff from
precipitation; it is sustained by groundwater discharge (USGS, et al.).

Clastic. Rocks composed of broken pieces of older rock.

Dissolution. The action or process of dissolving or fragmentation or of being dissolved.

Drawdown. (1) The vertical distance the water elevation is lowered or the reduction of the pressure
head due to the removal of water (after ASCE, 1985). (2) The decline in potentiometric surface at a point

caused by the withdrawal of water from a hydrogeologic unit (USGS, et al.).

Ethylene Dibromide. Hazardous chemical (EPA has classified ethylene dibromide as a Group B2,
probable human carcinogen).

Fossiliferous. Containing fossils.

Hydrogeologic Unit. (1) Any soil or rock unit or zone which by virtue of its hydraulic properties has a
distinct influence on the storage or movement of groundwater (after ANS, 1980). (2) Any soil or rock
unit or zone which by virtue of its porosity or permeability, or lack thereof, has a distinct influence on
the storage or movement of groundwater (USGS, et al.).

Hydrostratigraphic Unit - See Hydrogeologic Unit.

Karst or Karst Features. Terrain usually characterized by barren, rocky ground, caves, sinkholes,
underground rivers, and the absence of surface streams and lakes resulting from the excavating effects
of underground water on massive soluble limestone.

Leakage. (1) The flow of water from one hydrogeologic unit to another. The leakage may be natural, as
through semi-impervious confining layer, or human-made, as through an uncased well (USGS, et al.). (2)
The natural loss of water from artificial structures as a result of hydrostatic pressure (USGS).

Lithology. The general physical characteristics of a rock or the rocks in a particular area, including color,
composition, and texture.

Marl. A friable earthy deposit consisting of clay and calcium carbonate, used especially as a fertilizer for
soils deficient in lime.

Physiography. Geography dealing with physical features of the earth. Physical geography.
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Proximal. Relating to or denoting an area close to a center of a geological process such as sedimentation
or volcanism.

Storage coefficient - The volume of water an aquifer releases from or takes into storage per unit surface
area of the aquifer per unit change in head (virtually equal to the specific yield in an unconfined aquifer)
(USGS, et al.). The coefficient or storativity is a dimensionless quantity, and ranges between 0 and the
effective porosity of the aquifer.

Storativity - See Storage Coefficient.
Transmissivity - The rate at which water of the prevailing kinematic viscosity is transmitted through a
unit width of the aquifer under a unit hydraulic gradient. It is equal to an integration of the hydraulic

conductivities across the saturated part of the aquifer perpendicular to the flow paths (USGS, et al.).

Upconing - Process by which saline water underlying freshwater in an aquifer rises upward into the
freshwater zone as a result of pumping water from the freshwater zone (USGS).

Upgradient. A location that is the source groundwater for another location, similar to upstream.
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