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10.8  WATER USE PERMIT APPLICATION INFORMATION 

This appendix provides information to demonstrate that GREC’s proposed groundwater 

withdrawals from two new process water supply wells comply with all Suwannee River 

Water Management District applicable requirements for water use approvals. GREC will 

also require two small wells dedicated for potable use only. Details for these potable 

wells and potable water system are provided in Appendix 10.12. 

 

GREC’s proposed water use of 1.4 million gallons per day (MGD) annual average and 

1.5 MGD maximum daily will meet the facility’s total process and potable water supply 

requirements. 
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SUWANNEE RIVER WATER 
MANAGEMENT DISTRICT

Route 3, Box 64 
Live Oak, Florida  32060 

Telephone:  (904) 362-6909 

 
APPLICATION FOR AN INDIVIDUAL WATER USE PERMIT 

 
FOR SRWMD USE ONLY 

 
Application File Number      Date Received      
 
 
I. Applicant’s Name  Gainesville Renewable Energy Center     

 Address  75 Arlington Street, 5th Floor, Boston, Massachusetts  02116   

 Contact   Joshua H. Levine  Title  Director of Project Development  

 Phone   617/482-6150   Date      
 

NOTE: The applicant may, at his discretion, choose to submit a more detailed water supply and 
use plan and simply reference the appropriate sections of the plan in items II through VI 
of this application.  The plan should address the minimum information requirements of 
this application. 

 
II. Quantity Applied For: 
 

Maximum Daily Rate of Withdrawal (MDR)   1.5 MGD     

       

Average Daily Rate of Withdrawal (ADR)  1.4 MGD     

           

           

           

           

             

 

  Anticipated duration of MDR   60            days/year 
 
III. Water Supply Source/Location of Withdrawal or Diversion: 
 

Attach one supplement information form FOR EACH POINT OF WITHDRAWAL OR 
DIVERSION. 

 
  Total Number of Withdrawals or Points of Diversion   2   
 
IV. Place of Water Use:  Describe the Service Area or Location of Use 
 

Gainesville Renewable Energy Center (GREC):  Groundwater production wells  
Located in the city of Gainesville, Alachua County; Section 27, Township 8 south,  
Range 19 east          
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SUWANNEE RIVER WATER 
MANAGEMENT DISTRICT

Route 3, Box 64 
Live Oak, Florida  32060 

Telephone:  (904) 362-6909 

 
INDIVIDUAL WATER USE PERMIT APPLICATION 

SUPPLEMENTAL GROUNDWATER WITHDRAWAL SITE DESCRIPTION 
 

(Complete one form for each well) 
 
 

Application File No.     
 

 
NOTE: If wells are proposed, so indicate under each appropriate section and supply 

information relative to planned well design. 
 
        FOR SRMWD USE ONLY 

       SRWMD Site Id No.     

I. Applicant’s Well ID No.   WSW-1  SRWMD Water Use Permit No.    

       SRWMD 40B-3 Permit No.     
 
 
 
II. Well Construction Data 

A. Provide a complete description of the well including total depth, casing(s) depth(s) and 
diameter(s), screened or open hole diameter, and date of completion. 

 
 Proposed well; design is expected to include 14-inch (or larger) diameter black steel  
 casing to a depth of 210 ft and 12-inch (or larger) diameter open hole depth interval  
 from 210 to 540 ft         
 
 
B. Indicate the type and location of any logs available including driller’s logs, geologist 

logs, or geophysical logs.  (Applicants are encouraged to attached available logs). 
 
 Proposed well; See Attachment 1 for local geologic logs.     
 
 
C. Identify the producing aquifer. 
 
 Floridan aquifer.         
 

III. Aquifer Test Data 

A. Provide a description of any production testing or aquifer testing conducted including the 
method of testing (with references), the rate of pumping, duration of testing (with 
references), results and who performed the test, if other than the applicant. (Applicants 
are encouraged to supply test or supportive data). 

 
Proposed well; See Attachments 1 and 2 for local aquifer test information and  
groundwater modeling, respectively.       
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IV. Pumping Equipment 

Describe the pumping equipment installed or anticipated at the time of application 
including depth setting, intake or drop pipe diameter, horsepower and type of motor, and 
diameter of discharge line. 
 
Proposed well; pumping equipment to be determined. Design capacity is expected  
to be approximately 20 percent higher than the MDR of 1.5 MGD.    
 

V. Maximum Daily Rate of Withdrawal 

With the pumping equipment identified in Item IV, what is the peak withdrawal rate of 
this well? 
 
 ~1,250  gpm x 1440    ~1.8  mgd 
 

VI. Location sketch of the well. Please provide appropriate referencing – property boundaries, roads, 
section lines, etc. 

 Proposed well; See location in Figure 3 in Attachment 1.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 inch    feet 
(Approximate Scale) 

 
 

VII. Identify by name, firm, address, and phone number the individual completing this form if other 
than the applicant. 

 
 
             
Name       Name of Firm Represented 
 
 
             
Address       Phone No. 
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SUWANNEE RIVER WATER 
MANAGEMENT DISTRICT

Route 3, Box 64 
Live Oak, Florida  32060 

Telephone:  (904) 362-6909 

 
INDIVIDUAL WATER USE PERMIT APPLICATION 

SUPPLEMENTAL GROUNDWATER WITHDRAWAL SITE DESCRIPTION 
 

(Complete one form for each well) 
 
 

Application File No.     
 

 
NOTE: If wells are proposed, so indicate under each appropriate section and supply 

information relative to planned well design. 
 
        FOR SRMWD USE ONLY 

       SRWMD Site Id No.     

I. Applicant’s Well ID No.   WSW-2  SRWMD Water Use Permit No.    

       SRWMD 40B-3 Permit No.     
 
 
 
II. Well Construction Data 

A. Provide a complete description of the well including total depth, casing(s) depth(s) and 
diameter(s), screened or open hole diameter, and date of completion. 

 
 Proposed well; design is expected to include 14-inch (or larger) diameter black steel  
 casing to a depth of 210 ft and 12-inch (or larger) diameter open hole depth interval  
 from 210 to 540 ft         
 
 
B. Indicate the type and location of any logs available including driller’s logs, geologist 

logs, or geophysical logs.  (Applicants are encouraged to attached available logs). 
 
 Proposed well; See Attachment 1 for local geologic logs.     
 
 
C. Identify the producing aquifer. 
 
 Floridan aquifer.         
 

III. Aquifer Test Data 

A. Provide a description of any production testing or aquifer testing conducted including the 
method of testing (with references), the rate of pumping, duration of testing (with 
references), results and who performed the test, if other than the applicant. (Applicants 
are encouraged to supply test or supportive data). 

 
Proposed well; See Attachments 1 and 2 for local aquifer test information and  
groundwater modeling, respectively.       
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IV. Pumping Equipment 

Describe the pumping equipment installed or anticipated at the time of application 
including depth setting, intake or drop pipe diameter, horsepower and type of motor, and 
diameter of discharge line. 
 
Proposed well; pumping equipment to be determined. Design capacity is expected  
to be approximately 20 percent higher than the MDR of 1.5 MGD.    
 

V. Maximum Daily Rate of Withdrawal 

With the pumping equipment identified in Item IV, what is the peak withdrawal rate of 
this well? 
 
 ~1,250  gpm x 1440    ~1.8  mgd 
 

VI. Location sketch of the well. Please provide appropriate referencing – property boundaries, roads, 
section lines, etc. 

 Proposed well; See location in Figure 3 in Attachment 1.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 inch    feet 
(Approximate Scale) 

 
 

VII. Identify by name, firm, address, and phone number the individual completing this form if other 
than the applicant. 

 
 
             
Name       Name of Firm Represented 
 
 
             
Address       Phone No. 



 

ATTACHMENT 1 
 

Water Balance Figures 1 and 2 
Proposed Location of Wells Figure 3 

Geologic Logs (Deep) (GRU) 
GRU Aquifer Test Information 

















































































 

ATTACHMENT 2 
 

GROUNDWATER FLOW MODELING 
AND IMPACT ASSESSMENT 



 
 
 
 
 
 
 

GROUNDWATER FLOW MODELING 
AND IMPACTS ASSESSMENT 

 
 
 
 
 
 
 
 

Prepared for: 
 

 
 
 
 

Prepared by: 
 

 
3701 Northwest 98th Street 
Gainesville, Florida  32606 

 
 
 
 

ECT No. 090408-0100 
 
 

July 2009 
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1.0 INTRODUCTION AND OBJECTIVES 
 

This groundwater modeling and impacts assessment document was developed by Envi-

ronmental Consulting & Technology, Inc. (ECT), in conjunction with the site certifica-

tion application (SCA) for the proposed Gainesville Renewable Energy Center (GREC). 

The GREC Site is located in northern Alachua County, Florida, within the Suwannee 

River Water Management District (SRWMD) boundary (see Figure 1). SRWMD regu-

lates the use of water in this region. Groundwater use is proposed at an average with-

drawal rate of 1.4 million gallons per day (MGD) at the GREC facility. 

 

The overall objective of this study is to assess potential impacts from the requested 

groundwater withdrawals at the GREC facility in accordance with the SCA, the water use 

permit (WUP) requirements of SRWMD, and other agency requirements. 

 

In the context of a WUP application, SRWMD would require that the applicant’s pro-

posed withdrawal satisfies conditions for issuance of permits per Section 40B-2.301 of 

the Florida Administrative Code (F.A.C.), which are specified at Section 373.223, Florida 

Statues (F.S.). To obtain a WUP (under the current rule), the applicant must establish that 

the proposed use of water: 

• Is a reasonable-beneficial use as defined in Section 373.019, F.S. 

• Will not interfere with any presently existing legal use of water. 

• Is consistent with the public interest. 

 

On August 21, 2009, SRWMD formally proposed significant amendments to Chap-

ter 40B-2, F.A.C. The exact text from the proposed Section 40B-2.301, F.A.C. is re-

printed in the following: 

“40B-2.301 Conditions for Issuance of Permits. 

(1) To obtain a water use permit, renewal, or modification pursuant to the 
provisions of this chapter, the applicant must provide reasonable assur-
ances that the proposed use of water: 

(a) Is a reasonable-beneficial use; 



Y:\GDP-09\AR\GREC\SCA\WUPFGS.XLS\1—10/8/2009

  FIGURE 1.

  SRWMD MODEL AREA SHOWING THE SRWMD BOUNDARY

    Sources:  Schneider et al ., 2008. ECT, 2009.
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(b) Will not interfere with any presently existing legal use of water; 
and 

(c)  Is consistent with the public interest. 

(2) Reasonable assurances must be provided that the following criteria are 
met in order for a use to be considered reasonable-beneficial: 

(a) The use must be in such quantity and quality as is necessary for 
economic and efficient use. 

(b) The use must be for a purpose that is both reasonable and consis-
tent with the public interest. 

(c) The source of the water must be capable of producing the requested 
amounts and appropriate quality of water. 

(d) The use will not degrade the source from which it is withdrawn. 
(e) The use will not cause or contribute to flooding. 
(f) The use will not harm offsite land uses. 
(g) The use will not cause harm to wetlands or other surface waters. 

Harm to wetlands or other surface waters must be mitigated after 
completion of reduction or elimination of harm in accordance with 
sections 3.1.8. through 3.1.10. of the Water Use Permitting Guide. 

(h) The use will not cause or contribute to a violation of either mini-
mum flows or levels. 

(i) The use will not cause or contribute to a violation of state water 
quality standards in waters of the state as set forth in Chapters 62-
301, 62-302, 62-520, and 62-550, F.A.C. 

(j) The use is otherwise a reasonable-beneficial use as defined in Sec-
tion 373.019(2), F.S., with consideration given to the factors set 
forth in subsection 62-40.410(2), F.A.C. 

(k) A permit applicant’s proposed reasonable-beneficial use of an al-
ternative water supply is presumed to be in the public interest. 

(3) The standards and criteria set forth in the Water Use Permitting Guide, 
hereby published by reference and incorporated into this chapter, must 
be used to provide the reasonable assurances required in this section. A 
current version of this document is available on the District’s website 
and at its headquarters. 

Rulemaking Specific Authority 373.044, 373.113, 373.171 FS. Law Imple-
mented 373.042, 373.0421, 373.219, 373.223, 373.236, 373.227, 373.229, 
373.232, 373.236, 373.239, 373.250 FS. History– New 10-1-82, Amended 
5-1-83,_________.” 

 

This groundwater flow modeling and impacts assessment document addresses the 

SRWMD conditions for issuance of permits in accordance with the current Sec-

tion 40B-2.301, F.A.C., and consideration is also given to the intent of the proposed rule 

and other regulatory agency requirements. 
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Section 2.0 of this assessment provides information regarding the hydrogeologic setting. 

Section 3.0 describes the methods used for various groundwater modeling applications 

and presents the results of the groundwater models. Section 4.0 provides discussion and 

interpretation of the various groundwater modeling results and provides conclusions 

regarding the assessment of potential impacts from the proposed groundwater 

withdrawals. Section 4.0 provides discussion and conclusions regarding other conditions 

for issuance of permits that are not directly related to groundwater modeling. 
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2.0 HYDROGEOLOGIC SETTING 
 

The GREC Site area geology and hydrology, subsurface hydrology, and site water budget 

and area users are described in the SCA, Sections 3.3.1, 3.3.2, and 3.3.3, respectively. 

Please refer to those SCA sections for a complete description of the hydrogeologic set-

ting. Additional descriptions of the hydrogeologic setting are included in Sections 3.0 and 

4.0 of this assessment. 
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3.0 METHODS AND RESULTS OF GROUNDWATER 
MODELS FOR IMPACTS ASSESSMENT 

 

Two groundwater models were applied for this assessment of potential impacts. As de-

scribed in the following subsections, these include the SRWMD regional groundwater 

flow model for evaluation of most types of potential impacts (see Section 3.1) and the 

Nonsteady or Steady State Coupled (NSSCOU) aquifer analytical model for evaluation of 

potential impacts to localized features such as onsite wetlands (see Section 3.2). 

 

3.1 SRWMD REGIONAL GROUNDWATER FLOW MODEL 
ECT completed a regional groundwater modeling analysis for the proposed GREC with-

drawals of 1.4 MGD average. Cooling and process water for the proposed generation fa-

cility will be obtained from one of the two groundwater supply wells proposed to be 

completed in the Upper Floridan aquifer (UFA) for the GREC Project. 

 

To evaluate the potential impact from this groundwater withdrawal, ECT obtained the 

electronic model files for the north florida model that was created by SRWMD as a per-

mitting and groundwater resource assessment tool (Schneider et. al., 2008) (SRWMD 

Model). The SRWMD Model is a calibrated, steady-state simulation using the Modular 

Three-Dimensional Finite Difference Groundwater Flow Model (MODFLOW) devel-

oped at U.S. Geological Survey (USGS) by McDonald and Harbaugh (1988, 1996, and 

2000) and the Groundwater Modeling System (GMS) Version 6.0 interface software. The 

GMS version of the SRWMD Model was subsequently converted by SRWMD into 

Groundwater Vistas compatible files. ECT acquired the Groundwater Vistas version of 

the SRWMD Model, as revised August 2008, from the SRWMD Web site 

(http://www.srwmd.state.fl.us/index.aspx?NID=125) for use in this impact analysis. 

 

3.1.1 MODEL AREA AND DESIGN 
The SRWMD Model was created using a uniformly spaced grid consisting of 190 rows 

(R) by 245 columns (C) with each cell measuring 5,000 by 5,000 feet (ft). The model grid 

covers approximately a 25,000-square-mile (ft2) area (see Figure 1). The southwest cor-

ner or origin of the model grid is located at -95,500 ft Northing and 1,901,250 ft Easting 
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in the Florida State Plane North (NAD83) coordinate system. The proposed 1.4-MGD 

groundwater supply well is located in model cell R114, C147. Detailed documentation 

and design information for the north florida model is provided in Schneider et al. (2008). 

 

The conceptual model (Schneider et al., 2008) consists of five active layers generally 

representing the surficial aquifer system (SAS) as Layer 1, the intermediate aquifer sys-

tem and confining unit (IAS) as Layer 2, the UFA as Layer 3, the Middle Floridian con-

fining unit (MCU) as Layer 4, and the Lower Floridan aquifer (LFA) as Layer 5. The 

SRWMD model and other published literature (Sepulveda, 2002) represents that the 

MCU (Layer 4) is absent beneath the Site. Therefore, the UFA (Layer 3) beneath the pro-

posed Site is in contact with the LFA (Layer 5) as described by Schneider et al. (2008). 

Together, the UFA and the LFA comprise the Floridan aquifer system (FAS). Table 1 

presents a summary of the model layer elevations, thicknesses, hydraulic conductivities, 

and transmissivities in the model cell representing the GREC Site location. 

 

The proposed Site is also located in an area SRWMD describes as Class III Confined, 

meaning that it is characterized by deeper, highly confined portions of the UFA 

(Layer 3). Lakes in this confined area of the UFA (Layer 3) were simulated as being in 

direct connection with either the IAS (Layer 2) or the SAS (Layer 1), depending on the 

specified lake elevation relative to the elevation of the base of the SAS (Layer 1) or the 

top of the IAS (Layer 2). 

 

The lateral boundary for the SAS (Layer 1) and the IAS (Layer 2) in the SRWMD Model 

is simulated using a general head boundary, where surface water bodies outside the active 

modeled area were expected to affect groundwater flow within the modeled area. Fig-

ures 2 through 6 illustrate the boundary condition definition for each of the five model 

layers. No-flow boundaries were used elsewhere. The lateral boundaries for the UFA 

(Layer 3) are specified head, general head, or no-flow, depending on location. The Gulf 

of Mexico is simulated with a specified head within the SAS (Layer 1) to allow offshore 

flow in the UFA (Layer 3). 

 



Table 1.  Aquifer Parameters Defined in the SRWMD Model at the GREC Site Location

Model 
Layer

Top
Elevation

(ft-NGVD)

Bottom 
Elevation

(ft-NGVD)
Hydrogeologic 

Unit
Unit Thickness

(ft)
Kx

(ft/day)
Ky

(ft/day)
Kz

(ft/day)

Aquifer 
Transmissivity

(ft2/day)

Layer 1 173 84.5 SAS 88.5 21.56 21.56 7.19 1,908
Layer 2 84.5 0.0 IAS 84.5 0.00805 0.00805 0.0027 0.68
Layer 3 0.0  -925 FAS 925.0 4377 4377 1459 4,048,725
Layer 4 -925  -935 FAS 10.0 4377 4377 1459 43,770
Layer 5 -935 -1455 FAS 520.0 4377 4377 1459 2,276,040

Note:  GREC pumping well located in model cell R114, C147.
The MCU is missing in the vicinity of the proposed site; therefore, the UFA and LFA together comprise the FAS.
K = hydraulic conductivity.
Kz = set to a constant ratio of Kx divided by 3.

 LPF package used, model using Kz and thickness to calculate vertical conductance.

Source:  Scheider et al. , 2008.
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  FIGURE 2.

  SRWMD MODEL BOUNDARY CONDITIONS FOR THE SAS (LAYER 1)

    Sources:  Schneider et al ., 2008. ECT, 2009.
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  FIGURE 3.

  SRWMD MODEL BOUNDARY CONDITIONS FOR THE IAS (LAYER 2)

    Sources:  Schneider et al ., 2008. ECT, 2009.
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  FIGURE 4.

  SRWMD MODEL BOUNDARY CONDITIONS FOR THE UFA (LAYER 3)

    Sources:  Schneider et al ., 2008. ECT, 2009.
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  FIGURE 5.

  SRWMD MODEL BOUNDARY CONDITIONS FOR THE MCU (LAYER 4)

    Sources:  Schneider et al ., 2008. ECT, 2009.
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  FIGURE 6.

  SRWMD MODEL BOUNDARY CONDITIONS FOR THE LFA (LAYER 5)

    Sources:  Schneider et al ., 2008. ECT, 2009.
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Recharge is applied to the uppermost layer representing the SAS (Layer 1) over the entire 

model area using the MODFLOW recharge and evapotranspiration packages. However, 

recharge is limited to less than 12 inches per year in areas defined as Class III Confined 

such as the proposed Site. 

 

The river package was used to simulate direct discharge from the SAS (Layer 1) and 

UFA (Layer 3) to the surface water system. The drain package was used to simulate dis-

charge from the UFA (Layer 3) for approximately 135 springs located within the mod-

eled area. Springs are simulated as being in direct connection with the UFA (Layer 3). 

Lakes throughout the model are simulated using the MODFLOW general head boundary 

(GHB) package. The well package is used to simulate the estimated water use within the 

model area. Groundwater withdrawals in the vicinity of the proposed Site, located in Ala-

chua County, are from the UFA (Layer 3). Withdrawals are observed from the LFA in the 

model to the east of the proposed Site beginning at approximately 22 miles to the east of 

the Site or immediately beyond the eastern SRWMD boundary. 

 

The SRWMD Model is a steady-state model that was calibrated by SRWMD to average 

groundwater heads and flows for the period of June 1, 2001, through May 31, 2002. 

 

3.1.2 MODEL LAYERS AND AQUIFER CHARACTERISTICS 
The MODFLOW layer property flow (LPF), which uses hydraulic conductivity and layer 

thickness to calculate the transmissivity for each model cell, was used in the SRWMD 

Model. The distribution of hydraulic conductivity was controlled by values assigned to 

pilot points that are spatially distributed within a layer or regional area and is based on 

calibration targets for water levels and discharges to constrain the results (Schneider 

et al., 2008). Table 1 presents a summary of the model layer elevations, thicknesses, hy-

draulic conductivities, and transmissivities in the model cell representing the site loca-

tion. 

 

3.1.2.1 Surficial Aquifer System (SAS)—Layer 1 

The final calibrated hydraulic conductivity of the uppermost aquifer, defined as Layer 1, 

ranged from 20 to 125 feet per day (ft/day) with an average of 32 ft/day. Beneath the Site, 
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horizontal hydraulic conductivity was 21.58 ft/day. The ratio between vertical and hori-

zontal hydraulic conductivity is specified as a constant value of 3 for all layers in the 

model (i.e., vertical hydraulic conductivity is equal to the horizontal hydraulic conduc-

tivity divided by 3). Therefore, beneath the Site, the vertical hydraulic conductivity was 

calculated to be 7.19 ft/day. Beneath the Site, the transmissivity value used in the model 

is 1,908 square feet per day (ft2/day). 

 

3.1.2.2 Intermediate Aquifer Systems and Confining Unit (IAS)—Layer 2 
Layer 2 represents the IAS in areas of the model where the IAS is present and represents 

a portion of the SAS in areas where the IAS is not present. In the vicinity of the Site, 

Layer 2 represents the IAS. The calibrated horizontal hydraulic conductivity of the IAS 

was 0.005 to 0.1 ft/day with an average value of 0.03 ft/day in the model. Beneath the 

Site, the horizontal hydraulic conductivity is 0.00805 ft/day with a corresponding vertical 

hydraulic conductivity of 0.0027 ft/day. Layer 2 is approximately 80 ft thick with a mod-

el transmissivity of approximately 0.7 ft2/day, representative of a confining unit. 

 

3.1.2.3 Upper Floridan Aquifer (UFA)—Layer 3 
The final calibrated hydraulic conductivity of the UFA (Layer 3) ranged from 5 to 

10,000 ft/day, with an average value of approximately 3,700 ft/day. Beneath the Site, the 

horizontal hydraulic conductivity is approximately 4,377 ft/day with a corresponding ver-

tical hydraulic conductivity of 1,459 ft/day. The transmissivity of the UFA (Layer 3) de-

fined in the model at the site location is 4,048,725 ft2/day. 

 

3.1.2.4 Middle Floridan Confining Unit (MCU)—Layer 4 
Layer 4 represents the MCU in the model in areas where the MCU is present. In the 

SRWMD Model, the MCU is reportedly absent in the vicinity of the GREC Site. To 

represent this, the value of the horizontal hydraulic conductivity of the MCU (Layer 4) is 

set to the same value as that defined in the UFA (Layer 3) with a typical thickness set to 

approximately 10 ft. Therefore, beneath the Site, the vertical and horizontal hydraulic 

conductivity of the Layer 4 is the same as Layer 3. The resulting transmissivity value cal-

culated for Layer 4 in the model at the site location is 43,770 ft2/day 
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3.1.2.5 Lower Floridan Aquifer (LFA)—Layer 5 
Layer 5 represents the LFA in the areas of the model where the MCU is present. Where 

the MCU is absent, such as in the GREC Site area, the hydraulic conductivity of Layer 5 

was set equal to the values used in Layer 3. Therefore, in the vicinity of the Site, the hori-

zontal and vertical hydraulic conductivity of Layer 5 has been set equal to the values for 

Layer 3. The transmissivity is 2,276,040 ft2/day for Layer 5 beneath the Site based on the 

thickness defined in the model for this layer. 

 

3.1.3 RESULTS OF SRWMD MODEL SIMULATION OF DRAWDOWNS 
To estimate the potential water level drawdowns, ECT first ran the SRWMD Model 

without the addition of the proposed groundwater withdrawal. The GREC supply well 

was then added to the model in cell R114, C147, and the model was rerun with the pro-

posed groundwater withdrawal rate of 1.4 MGD. The steady-state head files from those 

two simulations were then subtracted. The resulting head data, which represents the water 

level drawdown due to the proposed groundwater withdrawal, was then imported into 

Groundwater Vistas and contoured. 

 

Figure 7 depicts the steady-state potentiometric surface drawdown estimated by the 

SRWMD Model in the UFA (Layer 3) based on a constant pumping rate of 1.4 MGD. 

The calculated transmissivity of the UFA (Layer 3) is relatively high in this area, result-

ing in estimated drawdowns that are less than 0.05 ft everywhere. Because the MCU is 

absent in the site area, the aquifer characteristics of the MCU (Layer 4) and the LFA 

(Layer 5) are equal, and the aquifers are in contact. Therefore, the drawdown predicted 

by the steady-state model in Layers 4 and 5, the MCU and LFA respectively, are the 

same as observed in the UFA (Layer 3) and are less than 0.05 ft everywhere (see Fig-

ures 8 and 9, respectively). 

 

Similarly small drawdowns are predicted to occur in the overlying aquifers. The ground-

water model estimates drawdowns of less than 0.044 ft everywhere in both the IAS 

(Layer 2) are presented in Figure 10, and the SAS (Layer 1) are shown on Figure 11. 
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  FIGURE 7.

  STEADY-STATE DRAWDOWN (FT) IN UFA (LAYER 3) BASED ON 1.4-MGD
WITHDRAWAL  WITHDRAWAL

    Sources:  Schneider et al ., 2008. ECT, 2009.
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  FIGURE 8.

  STEADY-STATE DRAWDOWN (FT) IN MCU (LAYER 4) BASED ON 1.4-MGD
WITHDRAWAL  WITHDRAWAL

    Sources:  Schneider et al ., 2008. ECT, 2009.
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  FIGURE 9.

  STEADY-STATE DRAWDOWN (FT) IN LFA (LAYER 5) BASED ON 1.4-MGD
WITHDRAWAL  WITHDRAWAL

    Sources:  Schneider et al ., 2008. ECT, 2009.
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  FIGURE 10.

  STEADY-STATE DRAWDOWN (FT) IN IAS (LAYER 2) BASED ON 1.4-MGD
WITHDRAWAL  WITHDRAWAL

    Sources:  Schneider et al ., 2008. ECT, 2009.
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  FIGURE 11.

  STEADY-STATE DRAWDOWN (FT) IN SAS (LAYER 1) BASED ON 1.4-MGD
WITHDRAWAL  WITHDRAWAL

    Sources:  Schneider et al ., 2008. ECT, 2009.
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3.1.4 MINIMUM FLOWS AND LEVELS—MODELING METHODS AND RE-
SULTS 

The SRWMD Model (Groundwater Vistas version) was also used to evaluate the impact 

of the proposed 1.4-MGD groundwater withdrawal on minimum flows and levels (MFLs) 

set for the Upper Santa Fe River, specifically, the MFLs established for the gauges near 

Graham and at Worthington Springs regarding flows. Figure 12 illustrates the location of 

the river gauges 02320700 near Graham and 02321500 at Worthington Springs. At its 

nearest location, the Upper Santa Fe River is approximately 8 miles northeast of the 

GREC Site. 

 

Changes in the Upper Santa Fe River flow based on the modeling results were calculated 

between the headwaters and gauge 02320700 near Graham and between gauge 02320700 

near Graham and gauge 02321500 at Worthington Springs. The changes in flow were al-

so calculated for Lake Hampton, a northern tributary (Sampson River), two southern tri-

butaries (including Rocky Creek), and the New River and associated tributaries. All of 

these surface waters are upstream of gauge 02321500 at Worthington Springs. Lake 

Hampton is also upstream of the gauge near Graham. 

 

The river segments and tributary flows were then summed to estimate the grand total 

change in flow from the Upper Santa Fe River headwaters to the gauge at Worthington 

Spring predicted by the SRWMD Model due to the additional 1.4-MGD withdrawal from 

the UFA (Layer 3). 

 

The change in flow was calculated by first identifying the individual model cell flux (or 

flow) in each model cell defined as a river boundary cell (river boundary cells are coded 

in green in the model and in Figure 12) along the Upper Santa Fe River target area. These 

model cells or sets of cells along the target area of the Upper Santa Fe River were as-

signed a unique river reach number. Reach numbers are a feature of the Groundwater 

Vistas program that allows the cell-by-cell flux to be calculated by the model for a par-

ticular river reach and to be output and summed. The flux across a given river boundary 

cell corresponds with the interchange between groundwater and surface water. That is, a 

given river boundary cell with a negative flux indicates a net discharge of groundwater 
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Worthington Springs
Graham

Worthington Springs
Graham

Worthington Springs
Graham

GREEN = DEFINED RIVER BOUNDARY CELL

Worthington Springs
Graham

  FIGURE 12.

  LOCATION OF SANTA FE RIVER GAUGES 02320700 NEAR GRAHAM
AND GAUGE 02321500 AT WORTHINGTON SPRINGS

GREEN = DEFINED RIVER BOUNDARY CELL

Worthington Springs
Graham

  AND GAUGE 02321500 AT WORTHINGTON SPRINGS
    Sources:  Schneider et al ., 2008. ECT, 2009.

GREEN = DEFINED RIVER BOUNDARY CELL

Worthington Springs
Graham
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into surface water at that cell, and a positive flux indicates a net recharge of groundwater 

from surface water at that cell. 

 

Once the river reaches were defined, the baseline flux was calculated (i.e., the flux be-

tween groundwater and surface water). Baseline flux is based on the cell-by-cell output 

for the defined river reaches from the MODFLOW model run without the proposed 

1.4-MGD groundwater withdrawal. The model then was rerun with the 1.4-MGD Upper 

Floridan aquifer groundwater withdrawal included to generate the predicted flux in the 

defined river reach cells. The river cell flux calculated in the additional 1.4-MGD model 

scenario was then subtracted from the baseline river cell flux to generate the change in 

river flow in the target area of the Upper Santa Fe River as a result of the 1.4-MGD with-

drawal. 

 

Table 2 presents a summary of the calculated change in river flow for the target portion 

of the Upper Santa Fe River. The grand total change in surface water flow predicted by 

the SRWMD Model from the headwaters of the Upper Santa Fe River to the gauge near 

Graham (02320700), including the upstream Lake Hampton and tributary, was a net re-

duction of 0.00016 cubic feet per second (cfs). The grand total change in surface water 

flow predicted by the SRWMD Model from the headwaters of the Upper Santa Fe River 

to the gauge at Worthington Springs (02321500), including all upstream tributaries, was a 

net reduction of 0.00341 cfs. 

 

These calculated changes in flows are considered extremely small and are probably im-

measurable in the actual river flow. For comparison purposes, the net reductions of 

0.00016 cfs at the gauge near Graham and 0.00341 cfs at the Worthington Springs gauge 

represent flow rates of 0.07 and 1.5 gallons per minute (gpm), respectively. Whereas the 

average garden hose flows at 10 to 16 gpm and a bathroom faucet flows at 3 gpm, thus, 

the 1.5-gpm flow reduction at Worthington Springs is approximately one-tenth of the 

flow from an average garden hose or one-half of the flow from a bathroom faucet. 
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Table 2. Change in Upper Santa Fe River Flow Based on 1.4-MGD Upper Floridan Withdrawal 
 

 
 
 
 

Location 
 

 
 

Baseline 
Cell Flux* 

(cfs) 

 
Cell Flux Based 

on 1.4 MGD 
Pumping 

(cfs) 

 
Change in River 
Flow (Baseline - 

Pumping) 
(cfs)  

    
Total flow from the headwaters of the Santa Fe River to Gauge 
02320700 near Graham 

-0.31732 -0.31727 -0.00005 

Total Lake Hampton and tributary flow to the Santa Fe River  -0.02229  -0.02218  -0.00011  

Grand Total from Santa Fe River headwaters to Gauge 
02320700 near Graham  

-0.33961  -0.33945  -0.00016  

Total Santa Fe River flow from Gauge 02320700 near Graham 
to Gauge 02321500 at Worthington Springs 

4.06398 4.06497 -0.00099 

Total Santa Fe River North Tributary (Sampson River) flow  -0.43662 -0.43659 -0.00003 

Total Santa Fe River South tributaries (includes Rocky Creek) 
flow  

-1.46415 -1.46317 -0.00098 

Total New River and tributaries flow to the Worthington Springs 
Gauge 02321500 

-9.30128 -9.30002 -0.00125 

Grand total flow from the Santa Fe River headwaters to 
Gauge 02321500 at Worthington Springs 

-7.47768 -7.47427 -0.00341 

    
 
*Negative cell flux = flow from aquifer to river. 
  Positive cell flux = flow to aquifer from river. 
 
Source:  ECT, 2009. 
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3.2 NSSCOU ANALYTICAL MODEL 
The SRWMD Model is used to assess a variety of potential impacts resulting from the 

proposed 1.4-MGD withdrawal. However, that model scale is not appropriate for evaluat-

ing impacts to immediately local features due to the model cell size of 5,000 by 5,000 ft. 

Therefore, an analytical model was used as part of this modeling analysis to assess poten-

tial drawdown impacts to local wetland areas. 

 

ECT used the analytical NSSCOU aquifer model, which is based on the coupled semi-

confined aquifer conditions using a series of equations programmed by Motz (1978 and 

1996). At the July 7, 2009, meeting with SRWMD staff, it was agreed that the NSSCOU 

model is most appropriate for evaluation of drawdowns in relation to local wetland loca-

tions. 

 

The published analytical methods of Motz (1978 and 1996) and Denis and Motz (1998) 

were developed into a FORTRAN program and used to predict the drawdowns for vari-

ous groundwater pumping scenarios, as described herein. The top layer can be under wa-

ter table conditions or semiconfined. If the top layer is a water table aquifer, as in this ap-

plication, the model simulates a reduction in the evapotranspiration rate caused by the 

resulting drawdown. 

 

The basic assumptions and conditions for the NSSCOU analytical model include: 

• The aquifers act under water table or leaky confined conditions, respective-

ly. 

• The aquifer has a seemingly infinite areal extent. 

• The aquifer is relatively homogeneous, isotropic, and of uniform thickness. 

• The aquifer potentiometric surface is initially nearly horizontal. 

• The pumping rate is constant. 

• The water from storage is released instantaneously with decline in head. 

• The pumping well diameter is small enough to neglect storage in the well. 
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3.2.1 NSSCOU MODEL SIMULATIONS 
Two NSSCOU simulations were completed for this analysis. The Case 1 NSSCOU simu-

lation uses aquifer parameter values as defined in the SRWMD Model for the GREC lo-

cation. The Case 2 NSSCOU simulation, however, uses site-specific transmissivity val-

ues of 15 ft2/day for the surficial aquifer and 40,000 ft2/day for the Upper Floridan aqui-

fer (this value probably is significantly lower than the actual UFA transmissivity, since it 

is based on testing that included only a small fraction [approximately 20 percent] of the 

total aquifer thickness, as described in SCA Section 3.3.2.1). These transmissivites are 

much lower than those in Case 1. The much lower transmissivity values used in Case 2 

cause it to be much more conservative toward predicting higher drawdowns locally than 

would Case 1. 

 

In addition, because the surficial aquifer is unconfined, it was necessary to calculate a 

value for the evapotranspiration reduction rate (Etr) used in the NSSCOU model for both 

simulations. An Etr of 0.0019 was calculated based on an annual average evaporation rate 

in the site area of 41.7 inches per year and an annual average water table elevation 

change of 5 ft. Table 3 presents a summary of the aquifer parameter values used to define 

the NSSCOU input parameters for both Cases 1 and 2. 

 

The NSSCOU simulations used a withdrawal rate (Q) of 187,180 cubic feet per day 

(ft3/day) (1.4 MGD) from the Upper Floridan aquifer in both Case 1 (SRWMD Model 

parameter values) and Case 2 (site-specific transmissivities). 

 

3.2.2 NSSCOU ANALYTICAL MODELING RESULTS 
Table 4 summarizes the NSSCOU analytical model results for both Case 1 and 2. For the 

surficial aquifer, the NSSCOU simulation using the regional parameters in Case 1 pre-

dicts 0.0007 ft of drawdown at a distance of 100 ft from the well. The much more con-

servative Case 2 predicts 0.07 ft of drawdown in the surficial aquifer at a distance of 

100 ft from the withdrawal well, as shown on Table 4. 

 



Table 3. Summary of NSSCOU Ground Water Modeling Parameters

   Case 1
SRWMD Model 
Parameter Values

  Case 2
Site Specific 

Transmissivity 
Values

SAS
Transmissivity (ft2/day) 1,908 15.0
Annual average ET rate (in/yr) - 41.7
Annual average water table elevation change (ft) - 5.0
Etr or leakance (1/day) 1.90E-03 1.90E-03
Specific yield-steady-state 0.00E+00 0.00E+00

IAS
Vertical hydraulic conductivity (ft/day) 0.0027 0.0027
Thickness (ft) 84.5 84.5
Leakance  (1/day) 3.2E-05 3.2E-05

UFA
Transmissivity (ft2/day) 4,048,725 40,000
Storage - steady-state 0.00E+00 0.00E+00

Source:  ECT 2009, SRWMD Model (Groundwater Vistas).

Hydrogeological Data
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Table 4.  Summary of Predicted Steady-State NSSCOU Drawdown For GREC

Case 1 Uses SRWMD District Model Parameter Values
Case 2: Uses Lower Transmissivity for Surficial (15.0 ft2/day) and Upper Floridan (40,000 ft2/day)

ft miles Case 1 Case 2
100 0.0 -7.17E-04 -6.96E-02
200 0.0 -7.14E-04 -6.44E-02
300 0.1 -7.11E-04 -6.01E-02
400 0.1 -7.08E-04 -5.67E-02
500 0.1 -7.03E-04 -5.40E-02
600 0.1 -6.99E-04 -5.18E-02
700 0.1 -6.95E-04 -4.99E-02
800 0.2 -6.90E-04 -4.83E-02
900 0.2 -6.85E-04 -4.68E-02

1,000 0.2 -6.80E-04 -4.55E-02
2,000 0.4 -6.33E-04 -3.70E-02
4,000 0.8 -5.61E-04 -2.85E-02
6,000 1.1 -5.13E-04 -2.37E-02
8,000 1.5 -4.78E-04 -2.03E-02
10,000 1.9 -4.51E-04 -1.77E-02

ft miles Case 1 Case 2
Estimated Drawdown (ft)
Upper Floridan Aquifer

Estimated Drawdown (ft)
Surficial AquiferRadial Distance - R

Radial Distance - R

-0.09
-0.08
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0.0
Upper Floridan Aquifer
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100 0.0 -6.11E-02 -4.46E+00
200 0.0 -5.60E-02 -3.95E+00
300 0.1 -5.30E-02 -3.64E+00
400 0.1 -5.09E-02 -3.43E+00
500 0.1 -4.92E-02 -3.26E+00
600 0.1 -4.79E-02 -3.13E+00
700 0.1 -4.68E-02 -3.01E+00
800 0.2 -4.58E-02 -2.91E+00
900 0.2 -4.49E-02 -2.83E+00

1,000 0.2 -4.41E-02 -2.75E+00
2,000 0.4 -3.90E-02 -2.23E+00
4,000 0.8 -3.39E-02 -1.72E+00
6,000 1.1 -3.10E-02 -1.43E+00
8,000 1.5 -2.88E-02 -1.22E+00
10,000 1.9 -2.72E-02 -1.07E+00

Note:   NSSCOU - Coupled Aquifer Drawdown Program (Denis & Motz, 1998).

Source:  ECT 2009
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4.0 DISCUSSION AND CONCLUSIONS OF IMPACTS ASSESSMENT 
 

This section provides discussion and interpretation of the various groundwater modeling 

results presented in Section 3.0, and it provides conclusions regarding the assessment of 

potential impacts from the proposed groundwater withdrawal of 1.4 MGD. This section 

also provides discussion and conclusions regarding other conditions for issuance of 

permits that are not directly related to groundwater modeling. 

 

4.1 REASONABLE— BENEFICIAL USE 
On August 21, 2009, SRWMD formally proposed significant amendments to Chap-

ter 40B-2, F.A.C. The exact text from the proposed Section 40B-2.301, F.A.C., is printed 

in Section 1.0 of this document. To determine whether a proposed use of water is a rea-

sonable-beneficial use, the SRWMD language in the proposed Rule 40B-2.301(2), 

F.A.C., identifies 11 elements to be considered. This assessment takes into consideration 

that proposed rule language as guidance. Each of those 11 elements (draft 40B-2.301[2], 

paragraphs [a] through [k]) is reprinted in the following, and each is addressed in se-

quence. 

 

“(a) The use must be in such quantity and quality as is necessary for economic and 
efficient use.” 
The GREC Project will provide Gainesville Regional Utilities (GRU) and its customers 

with clean, reliable, and economical electric power. The efficient generation of electricity 

requires the use of water for cooling (i.e., cooling tower makeup water) and various 

process/service water uses (see GREC water balances in Attachment 1 of this appendix). 

The GREC Project has been designed to minimize the use of water by maximizing the 

recycling/reuse of water to the extent practicable. This efficient use of water will be ac-

complished with the proposed use of several water treatment systems and a zero liquid 

discharge (ZLD) system. 

 

The various water uses within a power plant require very high- to relatively high-quality 

water to maintain the efficiency of the plant systems and equipment, as well as prevent 

equipment fouling and damage. Even though water from the proposed UFA source is rel-
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atively high quality, treatment will be needed to meet the quality requirements of certain 

plant uses such as demineralization treatment for boiler makeup water. The GREC 

Project design also includes softener/clarifier treatment for the raw water supply and two-

pass reverse osmosis treatment prior to the ZLD system (i.e., brine concentra-

tor/crystallizer) to enhance the efficient recycling/reuse of plant wastewater streams. The 

use of water with lower initial quality than the quality of the proposed UFA source would 

require more extensive and costly treatment to meet the plant quality requirements, as 

well as would require a higher volume of water to replace water lost during the additional 

treatment processes and would produce additional treatment sludges requiring disposal in 

an offsite landfill. 

 

Through use of the ZLD system, the GREC Project will have no industrial wastewater 

discharges to surface or groundwaters. The ZLD system will also provide for the repeated 

recycling/reuse of plant wastewaters to minimize water use. Therefore, the proposed 

quantity and quality of water for the GREC Project has been designed and minimized to 

the extent practicable to meet the water requirements for economic and efficient electric 

power generation use. 

 

“(b) The use must be for a purpose that is both reasonable and consistent with the 
public interest.” 
The proposed water use is required for the operation of the GREC renewable, biomass 

energy electrical generating facility. The purpose of GREC is to provide GRU with a 

clean, reliable supply of electricity to meet its customers’ needs at a reasonable cost. As 

discussed in Chapter 2.0 of this SCA, GREC, LLC, and GRU have jointly filed an appli-

cation for determination of need for the proposed GREC Project with the Florida Public 

Service Commission (FPSC) on September 18, 2009. Information in this application de-

monstrates that the GREC Project will provide numerous economic, environmental, and 

regulatory benefits to GRU, its customers, and the public, including but not limited to the 

following: 

• GREC will help maintain generating system reliability and integrity and 

provide adequate electricity at a reasonable cost. 
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• GREC will provide fuel diversity, increase fuel supply reliability, and re-

duce fuel price volatility. 

• GREC will add value to GRU’s generation portfolio by materially improv-

ing the age distribution of the system’s generation fleet. 

• The renewable energy from GREC will allow GRU to meet any of the re-

newable energy portfolio standards that have been seriously considered at a 

state or federal level to date. 

• The accompanying carbon credits from GREC will provide a valuable hedge 

against future carbon constraint legislation. 

• GREC will support Gainesville’s ethics for recycling and greenhouse gas 

reduction. 

 

Further, the Gainesville City Commission selection of the GREC Project was the result of 

an extensive planning and public outreach process, including 43 public workshops and 

the Gainesville City Commission meetings, several dozen presentations to civic and 

community groups, as well as competitive bidding process. 

 

Based on the need for and benefits of the GREC Project, the proposed water use is for a 

purpose that is both reasonable and consistent with the public interest. 

 

“(c) The source of the water must be capable of producing the requested amounts 
and appropriate quality of water.” 
The water source is groundwater from the UFA (locally, the entire FAS). The FAS is ap-

proximately 1,450 ft thick and is highly transmissive in the area of the GREC Site, as de-

scribed in Section 3.0 (see Table 1) and in the SCA Section 3.3.2. The UFA is clearly ca-

pable of physically producing the requested 1.4 MGD. 

 

The UFA is also capable of producing an appropriate quality of water, which is the low-

est quality water that is locally feasible for its intended use. Local groundwater quality is 

described in detail within Section 3.3.2.1 of the SCA. Please also refer to the alternate 

water supply feasibility assessment in Attachment 3 of this WUP application appendix. 
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“(d) The use will not degrade the source from which it is withdrawn.” 
The SRWMD Model results predict extremely small drawdowns would occur in the UFA 

(see Figure 7) and the SAS (see Figure 11); less than 0.05 ft of drawdown is predicted 

everywhere in all aquifers. This miniscule hydraulic influence will cause no significant 

changes in groundwater flow rates or directions in any aquifer; it is probable that any 

such changes would be too small to measure. Therefore, it is highly improbable that the 

miniscule hydraulic influence induced by the requested withdrawal would have any mea-

surable influence on any type of degradation of the UFA. 

 

The criteria for degradation of water sources is described in Section 3.1.11 of SRWMD’s 

July 16, 2009, Draft Water Use Permitting Guide. The requested use of 1.4 MGD of 

groundwater from the UFA will not degrade the source aquifer. 

 

Please also refer to the discussion in the following Item (i) for additional information re-

levant to the concept of water quality degradation. 

 

“(e) The use will not cause or contribute to flooding.” 
The SRWMD Model results for the surficial aquifer predict less than 0.044 ft of draw-

down everywhere (see Figure 11). Similarly small drawdowns are predicted locally by 

the NSSCOU model for the surficial aquifer (see Table 4); at a distance of 100 ft away 

from the pumping well, Case 1 predicts only 0.0007 ft of drawdown, and Case 2 predicts 

0.07 ft of drawdown. These extremely small drawdowns in the surficial aquifer would not 

adversely impact any surface feature and would not influence flooding in any manner. 

 

The proposed use of 1.4 MGD of groundwater will have no influence on flooding. 

 

“(f) The use will not harm offsite land uses.” 
The SRWMD Model results for the surficial aquifer predict less than 0.044 ft of draw-

down everywhere (see Figure 11). Similarly small drawdowns are predicted locally by 

the NSSCOU model for the surficial aquifer (see Table 4); at a distance of 100 ft away 

from the pumping well, Case 1 predicts only 0.0007 ft of drawdown, and Case 2 predicts 

0.07 ft of drawdown. These extremely small drawdowns in the surficial aquifer would not 
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adversely impact any surface feature and would not adversely impact any type of offsite 

land uses. 

 

The proposed use of 1.4 MGD of groundwater will not cause harm or adversely impact 

offsite land uses. 

 

“(g) The use will not cause harm to wetlands or other surface waters. Harm to wet-
lands or other surface waters must be mitigated after completion of reduction or 
elimination of harm in accordance with sections 3.1.8. through 3.1.10. of the Water 
Use Permitting Guide.” 
The SRWMD Model results for the surficial aquifer predict less than 0.044 ft of draw-

down everywhere (see Figure 11). 

 

Attachment 1 to this WUP application appendix includes a map showing the proposed 

water supply well locations along with the locations of local wetlands. Each proposed 

water supply well is located at least 300 ft away from the nearest wetland. At a distance 

of 300 ft away from the pumping well, drawdowns predicted by the NSSCOU model for 

the surficial aquifer (see Table 4) are 0.0007 ft for Case 1 and 0.06 ft for Case 2. These 

extremely small drawdowns in the surficial aquifer would not adversely impact any sur-

face feature, wetland, or other surface waters. 

 

The effects of the proposed use of 1.4 MGD of groundwater will not constitute harm to 

wetlands or other surface waters. 

 

“(h) The use will not cause or contribute to a violation of either minimum flows or 
levels.” 
As presented in Section 3.1.4 of this assessment report, the SRWMD Model was used to 

evaluate the impact of the proposed 1.4-MGD groundwater withdrawal on the MFLs set 

for the Upper Santa Fe River, specifically, the MFLs established for the gauges near Gra-

ham and at Worthington Springs regarding flows. Table 2 presents a summary of the cal-

culated change in river flow for the target portion of the Upper Santa Fe River. 
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The grand total change in surface water flow predicted by the SRWMD Model from the 

headwaters of the Upper Santa Fe River to the gauge Near Graham (02320700), including 

the upstream Lake Hampton and tributary, was a net reduction of 0.00016 cfs. This mi-

niscule change in flow complies with the MFLs specified at Rules 40B-8.061(1)(a) 

through (d), F.A.C. It also complies with Rules 40B-8.061(1)(e) through (g), F.A.C., be-

cause the predicted impacts are de minimis (immeasurably small). 

 

The grand total change in surface water flow predicted by the SRWMD Model from the 

headwaters of the Upper Santa Fe River to the gauge at Worthington Springs (02321500), 

including all upstream tributaries, was a net reduction of 0.00341 cfs. This miniscule 

change in flow complies with the MFLs specified at Rules 40B-8.061(1)(a) through (d), 

F.A.C. It also complies with Rules 40B-8.061(1)(e) through (g), F.A.C., because the pre-

dicted impacts are de minimis (immeasurably small). 

 

Therefore, on an individual basis, the requested 1.4-MGD withdrawal from the UFA 

would comply with the MFLs. 

 

These results and conclusions were presented to SRWMD at a meeting on September 9, 

2009, and SRWMD staff concurred with these conclusions. SRWMD staff also indicated 

that the predicted changes in flow are too small to even be considered in SRWMD’s cu-

mulative evaluation of impacts, because the results are lower than the precision and accu-

racy limits of the SRWMD Model. 

 

“(i) The use will not cause or contribute to a violation of state water quality stan-
dards in waters of the state as set forth in Chapters 62-301, 62-302, 62-520, and 62-
550, F.A.C.” 
As described previously in Item (d), the SRWMD Model results predict extremely small 

drawdowns would occur in the UFA (see Figure 7) and the SAS (see Figure 11); less than 

0.05 ft of drawdown is predicted everywhere in all aquifers. This miniscule hydraulic in-

fluence will not cause any significant changes in groundwater flow rates or directions in 

any aquifer; it is probable that any such changes would be too small to measure. There-

fore, it is highly improbable that the miniscule hydraulic influence induced by the re-
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quested withdrawal will have any significant influence on water quality changes or water 

quality violations in any aquifer or surface water, as further described in the following 

subsections. 

 

Saline Water 

Based on the small magnitude of the predicted drawdown, as well as the inland location 

of the GREC Site, lateral saltwater intrusion will not be induced into any aquifer to any 

measurable degree. 

 

Similarly, saline water upconing is not likely to occur to any significant degree. FAS 

groundwater quality data as a function of depth is available from the deep injection test 

well constructed at the GRU Deerhaven Generating Station (DGS) facility in 1977. Select 

data results for chloride, total dissolved solids (TDS), and sulfate are summarized here in 

milligrams per liter (mg/L) as a function of depth in feet below land surface (ft bls) 

(G/ACRESUB, 1977): 

Depth 
(ft bls) 

Chloride 
(mg/L) 

TDS 
(mg/L) 

Sulfate 
(mg/L) 

700 8 338 48 

1,000 13 490 115 

1,260 74 646 133 

1,500 17 583 165 

1,600 22 1,514 575 

1,776 455 — 575 

 

The base of the FAS occurs at a depth of 1,550 ft bls, which corresponds with the top of 

the Cedar Keys formation that is part of the sub-Floridan confining unit (SFCU) 

(Schneider et al., 2008). SRWMD’s July 16, 2009, Draft Water Use Permitting Guide 

defines fresh water as an aqueous solution with a chloride concentration equal to or less 

than 250 mg/L (whereas the term “saline water/brackish water” applies to water with 

greater than 250 mg/L chloride). On that basis, the entire thickness of the FAS is consi-

dered fresh water at the GREC Site. Consequently, it is highly probable that the miniscule 
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This view is further supported by recent data from the adjacent GRU facility. The GRU 

DGS groundwater supply wells have been in operation for more than 30 years, with 

groundwater withdrawal rates much higher than the GREC requested rate of 1.4 MGD. 

The chloride concentration at GRU supply well No. 4 was recently reported at 10 mg/L 

(SCA Table 3.3.2-13). Therefore, it is evident that the GRU groundwater withdrawals 

have not induced upconing of saline water, and it logically follows that the much lower 

GREC withdrawal rates will also not induce upconing of saline water. 

 

Water Quality Relations Within and Between the SAS and UFA 

The groundwater quality data for the GREC and GRU site area (SCA Section 3.3.2.1) 

shows that several analytes have elevated concentrations in the SAS. However, none of 

those particular analytes exceed a primary drinking water standard at the existing GRU 

DGS property boundaries (i.e., inclusive of the GREC Site). Further, the analytical data 

in Section 3.3.2.1 of the SCA indicate that the deeper UFA groundwater quality has been 

within drinking water quality standards. Thus, the analytical groundwater quality data 

suggest that the UFA underlying the DGS site is not affected by levels of certain analytes 

in the SAS. 

 

As shown in SCA Figure 3.3.2-3, the apparent direction of groundwater flow is primarily 

westward in the SAS, with a northwesterly flow direction indicated for the extreme nor-

theastern portion of the GREC Site. It also shows that the water table elevation is typical-

ly approximately 7 ft higher on the east (upgradient) side of the GREC Site as compared 

with the west (downgradient) side. The SAS groundwater elevation data also suggest the 

presence of a local groundwater divide; as such, the direction of groundwater flow in 

western portions of the adjacent GRU property appears to be primarily toward the south 

and southwest in the SAS. The onsite hydrogeologic parameter values suggest an average 

linear groundwater flow velocity of 15 feet per year (ft/yr) toward the west in the SAS at 

the GREC Site. 
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The local NSSCOU model results (see Table 4) predict that almost no drawdown would 

occur in the SAS from the 1.4-MGD UFA groundwater withdrawal. The miniscule draw-

down in the SAS will cause no perceptible change in the local groundwater flow direc-

tions. That is, considering that the water table slopes approximately 7 ft across the site, 

the predicted drawdowns (less than 0.07 ft everywhere) will cause no perceptible shift in 

the water table elevation contours. Accordingly, there will be no significant influence on 

the migration of any water quality impacts in the SAS. Therefore, the proposed use of 

1.4 MGD of groundwater from the UFA will have no perceptible influence on water 

quality anywhere in the SAS. 

 

As shown in SCA Figure 3.3.2-3, the water table of the SAS at the GREC typically exists 

at elevations ranging from approximately 173 to 180 feet-National Geodetic Vertical Da-

tum of 1929 (ft-NGVD). In contrast, the potentiometric surface of the FAS typically ex-

ists at elevations ranging from approximately 38 to 48 ft-NGVD beneath the GREC Site. 

As such, the hydraulic head difference between the SAS and the FAS is typically approx-

imately 130 ft; this is due to the presence of the IAS, which separates the overlying SAS 

from the underlying UFA. This indicates that the IAS serves as an effective confining 

unit locally. The onsite hydrogeologic parameter values suggest an average rate of 

downward vertical movement of groundwater of 0.6 ft/yr through the IAS at the GREC 

Site (SCA Section 3.3.2.1). 

 

Comparisons of the groundwater quality data for the SAS and the UFA collected by GRU 

on the DGS property (SCA Section 3.3.2.1) further suggest that the intermediate confin-

ing unit is effective at preventing downward migration of impacts from the SAS to the 

UFA. Those laboratory data results show the UFA water is of potable quality. The differ-

ence between the SAS and the UFA groundwater quality data suggests that the UFA un-

derlying the DGS property is not affected by the levels of certain analytes reported in the 

site’s shallow groundwater (SAS). This is due to the presence of the IAS that effectively 

separates the SAS from the UFA, along with the natural attenuation and adsorption typi-

cally affected by clayey sediments like those that comprise the local confining unit. 
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The GRU DGS groundwater supply wells have been in operation for more than 30 years, 

with groundwater withdrawal rates much higher than the GREC requested rate of 

1.4 MGD. The SAS water quality impacts have apparently not been induced or migrated 

downward to impact the UFA. Therefore, it logically follows that the much lower GREC 

withdrawal rates will not induce the SAS water quality impacts to migrate downward to 

impact the UFA water quality. 

 

Therefore, the proposed GREC use of 1.4 MGD of groundwater from the UFA will have 

no significant influence on water quality in the UFA. 

 

“(j) The use is otherwise a reasonable-beneficial use as defined in Section 373.019(2), 
F.S., with consideration given to the factors set forth in subsection 62-40.410(2), 
F.A.C.” 
As discussed in Items (a) and (b), the proposed water use is required for the operation of 

the GREC biomass electric generating facility. GREC has been selected by the Gaines-

ville City Commission as the best alternative for GRU to reliably and cost-effectively 

meet the electricity needs of its customers. The Commission’s decision to select GREC 

was based on the numerous economic, environmental, and regulatory benefits of the 

project (see Item [b]), as well as on an extensive public outreach process. GREC has been 

designed to minimize water use and maximize water conservation through recy-

cling/reuse. As discussed in many of the other items in this subsection, the proposed wa-

ter use will have no significant impacts on surface water (i.e., MFLs) or groundwater re-

sources, natural resources, water quality, saltwater intrusion, public health, or other legal 

users. 

 

Further, to conserve groundwater resources in the region and minimize potential impacts 

of the proposed use in the vicinity of the Site, GREC LLC and GRU have an agreement 

that GRU will reduce its existing groundwater use approval for DGS by 1.4 MGD after 

site certification approval of GREC and prior to the initiation of withdrawals for GREC 

operations (see Attachment 4 in this appendix). Therefore, the approved groundwater use 

in the immediate site area will not be increased by the proposed water use for GREC. 
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Thus, the proposed water use is considered to be a reasonable, beneficial use relative to 

the factors set forth in Rule 62-40.410(2), F.A.C. 

 

“(k) A permit applicant’s proposed reasonable-beneficial use of an alternative water 
supply is presumed to be in the public interest.” 
Based on SRWMD’s draft rule Chapter 40B-2, F.A.C., and WUP Permitting Guide, an 

alternative water supply feasibility assessment was conducted for GREC. The results of 

this assessment are presented in Attachment 3 of this appendix. Based on a review of po-

tential alternative water supplies in the area of the GREC Site, the assessment focused on 

the feasibility of using reclaimed water from either the city of Alachua’s domestic 

wastewater treatment facility (WWTF) or from GRU’s Main Street or Kanapaha water 

reclamation facilities (WRFs). As discussed in the assessment in Attachment 3, the use of 

these alternative water supplies was not considered to be feasible based on environmen-

tal, technical, and economic factors and issues at the present time. However, GREC LLC 

would consider potentially using reclaimed water in the future to meet GREC’s cooling 

water makeup water needs to the extent that the reclaimed water is reasonably available 

and economically feasible. 

 

As discussed in the previous items in this subsection, the currently proposed use of 

1.4 MGD of groundwater from the UFA is considered to be a reasonable, beneficial use 

and consistent with public interest and will have no significant impacts on water and oth-

er environmental resources. 

 

4.2 INTERFERENCE WITH EXISTING LEGAL USE OF WATER 
According to Section 3.1.13 in SRWMD’s July 16, 2009, Draft Water Use Permitting 

Guide, “[i]nterference is considered to occur when the requested use would impair the 

withdrawal capacity of an existing legal use to a degree that the existing use would re-

quire modification or replacement of the withdrawal facilities.” 

 

Existing water uses in the area of the GREC facility are described in Section 3.3.3.2 of 

the SCA. As described in this section, more than 90 percent of the groundwater wells in 

this region use the UFA, whereas less than 10 percent of the wells use the IAS. The loca-
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tions of existing wells in the region of the GREC Site are shown in the SCA Fig-

ures 3.3.3-1 and 3.3.3-2, and water well details are included in SCA Table 3.3.3-1. 

 

Considering the proposed 1.4-MGD withdrawal from the UFA, the SRWMD Model re-

sults for the UFA predict less than 0.05 ft of drawdown everywhere (see Figure 7). Simi-

larly, the SRWMD Model results for the IAS predict less than 0.044 ft of drawdown eve-

rywhere (see Figure 10). These extremely small drawdowns will not cause interference 

with any existing legal use of water. 

 

4.3 CONSISTENT WITH THE PUBLIC INTEREST 
The purpose of GREC is to provide GRU and the City of Gainesville with a clean, relia-

ble supply of electricity to meet its customers’ needs at a reasonable cost. The proposed 

water use is required for the efficient operation of the GREC facilities. The Gainesville 

City Commission’s decision to select GREC to meet these needs was the result of an ex-

tensive integrated planning and public outreach process, including 43 public workshops 

and the Gainesville City Commission meetings, several dozen presentations to civic and 

community groups, as well as a competitive bidding process. Therefore, the broad-based 

public interests and concerns of the City of Gainesville and Alachua County residents, as 

well as environmental and other public groups, were considered in the selection of 

GREC, and GREC is consistent with the public interest of these communities. 

 

4.4 CONCLUSIONS 
In conclusion, the information contained in this assessment report demonstrates that the 

proposed GREC water use will comply with all applicable SRWMD requirements for a 

water use permit, including, but not limited to, SRWMD’s recent amendments to Chap-

ter 40B-2, F.A.C., and SRWMD’s new Water Use Permitting Guide. 
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1.0 INTRODUCTION 
 

Gainesville Renewable Energy Center, LLC (GREC, LLC), is proposing to construct and 

operate a nominal 100-megawatt (MW) net woody biomass-fueled electric generating 

facility within the city of Gainesville in northern Alachua County, Florida. The Gaines-

ville Renewable Energy Center (GREC) will be located on an approximately 131-acre 

Site leased from the city of Gainesville within the site boundaries of the Gainesville Re-

gional Utilities (GRU) existing Deerhaven Generating Station (DGS). The electrical 

power output of the proposed GREC will be purchased by GRU to reliably meet its cus-

tomers’ power needs at a reasonable cost. 

 

On August 21, 2009, the Suwannee River Water Management District (SRWMD) pub-

lished proposed amendments to its water use rules in Chapter 40B-2, Florida Administra-

tive Code (F.A.C.), and its Water Use Permitting Guide. Under these proposed rules and 

permitting guide, an applicant for a water use permit (WUP) must consider the availabili-

ty and use of the lowest quality water that is technologically and economically feasible 

for the intended use. Further, to meet the conditions for issuance of a WUP, SRWMD’s 

draft permitting guide states that an applicant must provide a feasibility assessment for 

alternative water supplies. The assessment of the feasibility of alternative water supplies 

will be based on environmental, technical, and economic feasibility criteria. 

 

This report provides the alternative water supply feasibility assessment for the proposed 

GREC water supply. 
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2.0 PROPOSED WATER USE AND SUPPLY 
 

The GREC Project will require the use of water to provide for the efficient generation of 

electricity. The required water uses primarily include evaporative cooling tower makeup 

water and various process/service water uses. The GREC Project has been designed to 

minimize the use of water by maximizing the recycling/reuse of water to the extent feasi-

ble. The Project’s water conservation design features include several water treatment sys-

tems and a zero liquid discharge (ZLD) system, which also eliminates industrial waste-

water discharges from the facility to surface or groundwaters. 

 

Based on these efficient designs, GREC’s required water use will be approximately 

1.4 million gallons per day (MGD) on an annual average basis and approximately 

1.5 MGD on a maximum daily basis. Currently, these water requirements are proposed to 

the supplied by groundwater withdrawn from the Upper Floridan aquifer (UFA) through 

two new supply wells constructed on the Site. Each well will be designed and have 

pumping capacity to provide up to approximately 20 percent more than the 1.5-MGD 

maximum daily water requirement to ensure the availability and reliability of the pro-

posed water supply. 

 

As part of the comprehensive environmental licensing/permitting efforts for the GREC 

Project, detailed modeling and analyses of the proposed use of 1.4 MGD of groundwater 

from the UFA have been conducted to assess the potential impacts of the proposed use. 

The results of these assessments show that the proposed use will not harm nor adversely 

impact groundwater levels and quality, surface waters, wetlands, existing legal users, or 

other environmental resources on and in the vicinity of the Site. 

 

Further, as part of the proposed water supply plan, GREC, LLC, and GRU have an 

agreement that GRU would voluntarily reduce its existing groundwater use approval for 

DGS by 1.4 MGD after the certification approval for the GREC Project. Therefore, under 

the proposed plan, the approved groundwater use in the Site area will not increase. 
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3.0 POTENTIAL ALTERNATIVE WATER SUPPLIES 
 

SRWMD’s proposed water use rules in Chapter 40B-2, F.A.C., and draft Water Use Per-

mitting Guide define alternative water supplies to include the following: 

“Saltwater; brackish surface and ground water; surface water captured pri-
marily during wet-weather flows; sources made available through the addi-
tion of new storage capacity for surface or ground water; water that has 
been reclaimed after one or more public supply, municipal, industrial, 
commercial, or agricultural uses; the downstream augmentation of water 
bodies with reclaimed water; storm water and any other water supply 
sources that is [sic] designed as non-traditional for a water supply planning 
region in the applicable regional water supply plan.” 

 

Due to the location and characteristics of the GREC Site and the surrounding regions, 

many of these potential alternative water supplies are not available or are not considered 

feasible for evaluation in this assessment. For example, the Site is located a significant 

distance from a saltwater source (i.e., 70 miles from the Atlantic Ocean) and from a 

brackish surface water source (i.e., 50 miles from the St. Johns River). There are no sur-

face water sources with sufficient flows located in the vicinity of the Site to allow for 

capture of water during wet-weather flows. The Santa Fe River, located approximately 

8 miles north, is the closest larger surface water body to the Site. The Site contains signif-

icant areas of sensitive wetland communities and is too small to allow for construction of 

new water storage facilities. Further, there are no significant industrial, commercial, or 

agricultural sources of reclaimed water or wastewater in the vicinity of the Site. 

 

Based on these locational and site factors and discussions with SRWMD staff, the only 

potential alternative water supply sources that may be considered feasible for the GREC 

Project are: 

• Reclaimed water from the city of Alachua water reclamation facility (WRF). 

• Reclaimed water from either GRU’s Main Street or Kanapaha WRF. 

 

The feasibility of using each of these alternative water supplies is assessed in the follow-

ing subsections. 
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4.0 CITY OF ALACHUA RECLAIMED WATER 
 

At the recommendation of SRWMD, Environmental Consulting & Technology, Inc. 

(ECT), the GREC Project environmental consultant, contacted Mr. Mike New, Public 

Services Director of the City of Alachua, on July 23 and August 11, 2009, to obtain in-

formation regarding the city’s domestic wastewater treatment and reclaimed water facili-

ties. The following descriptions of the city of Alachua’s existing facilities and planned 

facility upgrades and expansion are based on information provided by Mr. New and from 

other available sources, such as the revised domestic wastewater facility permit issued by 

the Florida Department of Environmental Protection (FDEP) on June 19, 2008, for the 

planned upgrade/expansion. 

 

4.1 EXISTING SYSTEM 
The city of Alachua’s existing domestic wastewater treatment facility is located to the 

southeast of the downtown area, south of U.S. Highway 441 (U.S. 441) and County Road 

(CR) 2054, at the southern terminus of Northwest 126th Terrace. The existing facility has 

a permitted capacity of 0.937 MGD annual average daily flow (AADF). The facility con-

sists of two separate wastewater treatment trains:  (1) complete mix activated sludge 

train, and (2) extended aeration activated sludge train. The effluent from the two trains is 

combined and then routed to sand filters and disinfected in a chlorine contact basin using 

a sodium hypochlorite solution. According to Mr. New, the current, actual flows for the 

facility average approximately 0.5 MGD. 

 

Reclaimed water (i.e., treated wastewater) from the facility is currently disposed by two 

land application systems. One disposal system is the slow-rate restricted public access 

land application system consisting of an 84-acre sprayfield owned by the city adjacent to 

the treatment facility. This sprayfield has an existing disposal capacity of 0.937 MGD. 

The other disposal system is the slow-rate public access land application system consist-

ing of the 197-acre Turkey Creek Golf Course located approximately 5 miles southeast of 

the facility. Reclaimed water is pumped to a lake at the Turkey Creek Golf Course 

through a 10-inch pipeline located along the west side of U.S. 441 until it turns south 

along the western edge of the development. The existing pipeline system is unpressu-
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rized, and the reclaimed water is only pumped from the treatment facility to the lake 

when the treatment facility is staffed. Reclaimed water is pumped from the lake, as 

needed, for irrigation of the golf course. The golf course also has several permitted 

groundwater wells to provide irrigation water as necessary. 

 

According to Mr. New, the city of Alachua has had an agreement with the Turkey Creek 

Golf Course to provide up to 0.4 MGD of reclaimed water; however, typically, the golf 

course actually only takes approximately 0.2 MGD. Mr. New also indicated that the 

city’s agreement with the golf course had expired, but the city was still providing rec-

laimed water, as needed. 

 

4.2 PLANNED SYSTEM UPGRADES/EXPANSION 
According to information provided by Mr. New, the city of Alachua is currently planning 

to upgrade and expand its wastewater treatment facility and reclaimed water system. Ul-

timately, the city intends to expand and upgrade its wastewater treatment facilities to a 

3.0-MGD design capacity to replace the existing facility, but currently has funding and 

permit approvals for only Phase I. Phase I will consist of the construction of a new 

1.5-MGD biological nutrient removal treatment facility, sand filters, chlorine contact ba-

sin with high-level disinfection, and various pumps and storage facilities. The new facili-

ties will be named the City of Alachua Advanced Water Reclamation Facility (AWRF). 

 

The new facility will also include a new 5.0-MGD reclaimed water pump station and 

5.0-MGD reclaimed water storage tank, and the pipeline to Turkey Creek Golf Course 

will be pressurized. Further, the city’s sprayfield will be expanded from 84 to 105 acres. 

 

These new facilities have been approved under the revised domestic wastewater facility 

permit issued by FDEP in June 2008; however, the permitted capacity flow will be li-

mited to 1.23 MGD, instead of the 1.5-MGD design capacity, due to limited disposal ca-

pacity of the city sprayfield even after its expansion to 105 acres. 
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According to Mr. New, the city plans to initiate construction of these new ex-

panded/upgraded facilities in late 2009 and the expended in-service time frame for the 

facilities is spring 2011. 

 

4.3 FEASIBILITY/ISSUES ASSESSMENT 

4.3.1 ENVIRONMENTAL FEASIBILITY/ISSUES 
The city of Alachua’s planned new AWRF has been issued a permit by FDEP under the 

applicable provisions of Chapter 403, Florida Statutes (F.S.), and applicable rules under 

Chapter 62-600, F.A.C. Reclaimed water from the planned AWRF will be treated to a 

level to allow disposal/use in an unrestricted public-access reuse system such as irrigation 

at the Turkey Creek Golf Course. Use of the reclaimed water as an alternative supply for 

the GREC project would require a revision of the existing domestic wastewater facility 

permit for the planned AWRF. Highly treated reclaimed water is currently used for cool-

ing tower makeup water at several other power plants in Florida and elsewhere, so the 

required permit revision would be expected to be feasible. 

 

The environmental feasibility of using city of Alachua reclaimed water would involve 

several other issues. First, use of the reclaimed water will require the design, permitting, 

and construction of a new approximately 2.1-mile pipeline from the existing pipeline to 

Turkey Creek Golf Course along U.S. 441 to the GREC Site. Figure 1 illustrates the most 

likely route for this new pipeline. To the extent possible, the pipeline route will parallel 

existing roadways; however, its construction will involve crossing under U.S. 441 and 

existing utilities along the highway and under the CSX Transportation, Inc. (CSX) rail-

road, as well as running through some residential areas. The availability of easements and 

issues associated with the environmental permitting (i.e., wetlands, tree removal, etc.) for 

this pipeline are uncertain at this time. 

 

Second, the volume of reclaimed water currently available from the city of Alachua (i.e., 

0.5 MGD) will only supply a portion (i.e., currently only one-third) of the GREC water 

needs (i.e., 1.4 MGD) even if all water were provided to GREC. Therefore, the GREC 

Project would still need to use groundwater for a significant portion of the needs and in-

stall wells and pumping equipment to provide 100 percent of the needs as backup in case 
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of upsets with the city facilities. Also, if GREC was provided all available reclaimed wa-

ter, then the Turkey Creek Golf Course would need to use groundwater for its irrigation 

needs. Therefore, in practice, GREC’s use of the alternative reclaimed water supply 

would not significantly reduce groundwater use in the Site area. 

 

4.3.2 TECHNICAL FEASIBILITY/ISSUES 
As discussed in Section 4.3.1, the city of Alachua reclaimed water supply distribution 

system is not available in the immediate vicinity of the GREC Site. A new approximately 

2.1-mmile pipeline would need to be designed, permitted, and constructed from the city’s 

distribution pipeline to the Turkey Creek Golf Course. According to Mr. New, the city of 

Alachua currently does not have a funding source for providing this pipeline to the GREC 

Site. GREC, LLC, estimates that construction of this pipeline will cost approximately 

$2 million, not including potential costs for obtaining easements. The pipeline costs are 

further discussed in the economic feasibility portion of this assessment. 

 

Other potential issues associated with the use of the city’s reclaimed water involve the 

quality of the water. Since GREC is currently scheduled to be in commercial operation in 

December 2013, the alternative reclaimed water would be provided from the city of Ala-

chua’s new AWRF, which is scheduled to be in service in spring 2011. Therefore, the 

specific quality of this future water supply is somewhat uncertain at this time. The future 

quality of the reclaimed water could also change over time depending on the types of fu-

ture facilities (i.e., commercial, industrial) added to the city’s domestic wastewater col-

lection system. The future reclaimed water will be required to meet certain water quality 

limitations established by the FDEP permit. However, these limitations primarily include 

only standard parameters associated with domestic wastewater treatment facilities, such 

as residue chlorine, nutrients, fecal coliform, etc. For the efficient operation of a power 

plant, other water quality parameters, such as metals, total dissolved solids, silica, etc., 

need to be considered in the design, equipment selection, metallurgy, and wa-

ter/wastewater treatment systems. The GREC facilities and water/wastewater systems 

have been specifically designed relative to the water quality constituents of the proposed 

groundwater supply from the UFA at the Site. Since the future quality of the reclaimed 

water is unknown at this time, additional treatment facilities may be needed on the GREC 
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Site to meet the Project’s water quality requirements, as well as an additional onsite sto-

rage tank to facilitate flow equalization and mixing with the available reclaimed water 

with the groundwater supply. The additional onsite treatment would also result in addi-

tional treatment sludge wastes requiring disposal at an approved landfill. Further, since 

the GREC Project has been designed with a ZLD system to eliminate wastewater dis-

charges and minimize water use, the future, unknown quality of the reclaimed water also 

creates uncertainty and potential issues with the quality of the brine waste from the ZLD 

system for offsite landfill disposal. These water quality-related unknowns for the rec-

laimed water create technical feasibility issues and uncertainties as well as additional 

costs for the Project. 

 

4.3.3 ECONOMIC FEASIBILITY/ISSUES 
The electrical power output of the GREC Project will be purchased by GRU under a 

30-year power purchase agreement (PPA). The PPA was the result of extensive negotia-

tions between GREC, LLC, and GRU/Gainesville City Commission to ensure the nego-

tiated financial terms and power supply cost rates provided GRU’s customers with relia-

ble power at a reasonable cost. The terms of the PPA were based on detailed estimates of 

the construction, debt service, and fixed operation and maintenance costs for the GREC 

Project. Therefore, any significant, additional costs for the Project would adversely im-

pact the PPA and the negotiated power supply rates to GRU and, ultimately, its custom-

ers. 

 

As discussed in Section 4.3.1, construction of the 2.1-mile pipeline to deliver reclaimed 

water to the Site is estimated to cost approximately $2 million. This significant, addition-

al cost would be borne by the Project since no other funding sources are currently availa-

ble. Also, as discussed in Section 4.3.2, additional onsite treatment facilities and storage 

tank for the reclaimed water may be needed, depending on the future quality of the water. 

These additional facilities would potentially add approximately $500,000 in capital costs 

and $50,000 to $100,000 per year in operation and maintenance costs to the Project. 

These additional costs would adversely impact the economic feasibility of the GREC 

Project and/or the power supply rates to GRU and its customers. Another potential eco-

nomic issue associated with the use of the city of Alachua reclaimed water is the uncer-
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tainty of whether or not the city would charge for the use of the water at some time in the 

future. Such charges would adversely impact the Project since any cost savings of using 

the reclaimed water versus pumping groundwater are considered minimal. The Project 

will still need to install and operate groundwater wells and pumping equipment to pro-

vide a significant portion of the water needs, as well as up to 100 percent of the needs as 

backup in case of the unavailability of reclaimed water. 

 



 11 Y:\GDP-09\AR\GREC\SCA\APP-WTRSUPP.DOC—100809 

5.0 CITY OF GAINESVILLE RECLAIMED WATER 
 

The city of Gainesville has two domestic wastewater treatment facilities that produce 

high-quality reclaimed water:  Main Street WRF and Kanapaha WRF. The Main Street 

WRF is located just south of the city’s downtown area and serves the southeast and 

northeast areas of the city and portions of Alachua County. The facility is currently per-

mitted to treat 7.5 MGD. The majority of the reclaimed water from the Main Street WRF 

is discharged to Sweetwater Branch, which flows to Paynes Prairie and enters the Ala-

chua Sink. 

 

The Kanapaha WRF is located in southwest Gainesville and serves the southwest and 

northwest areas of the city and portions of Alachua County. In 2003, the permitted treat-

ment capacity of the facility was increased from 10 to 14.9 MGD. Reclaimed water from 

the Kanapaha WRF is reused for aesthetic water features at the nearby Kanapaha Botani-

cal Gardens and for irrigation of the common grounds, golf course, and some residential 

areas in Haile Plantation; Alachua County Kanapaha Veteran’s Park; Chapman’s Pond 

and Nature Trails, TREEO Water Gardens; and Kanapaha Middle School. Excess rec-

laimed water from the facility is discharged to the Floridan aquifer. 

 

5.1 ENVIRONMENTAL FEASIBILITY/ISSUES 
Similar to the city of Alachua, the use of reclaimed water for cooling tower makeup for 

the GREC Project is considered environmentally permittable under the provisions of 

Chapter 403, F.S. Use of the reclaimed water would require a revision of the existing 

domestic wastewater facility permits for the WRFs. 

 

The Main Street WRF and Kanapaha WRF are located significant distances from the 

GREC Site and would require the permitting and construction of a pipeline from either of 

the WRFs to the Site. In 2000, GRU conducted a conceptual evaluation of the potential 

alignment of a reclaimed water pipeline from each of the WRFs to DGS. Based on this 

evaluation, the pipelines from the Main Street WRF and the Kanapaha WRF to the DGS 

site were estimated to be approximately 13.7 and 14.9 miles, respectively, in length. The 

potential routes for these pipelines generally follow existing roadways; however, signifi-
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cant portions of these routes run through heavily urbanized commercial and residential 

areas. Therefore, the availability of easements and permitting for either of these new 

pipelines may result in significant issues. 

 

5.2 TECHNICAL FEASIBILITY/ISSUES 
The city of Gainesville reclaimed water system currently does not extend into north Gai-

nesville. As discussed in Section 5.1, a new reclaimed water pipeline would need to be 

constructed from either the Main Street WRF (13.1 miles) or Kanapaha WRF 

(14.9 miles) to the GREC Site. If a pipeline were constructed, a sufficient amount of rec-

laimed water is available from either facility to meet GREC’s water needs. 

 

Further, based on information from GRU, the city of Gainesville has evaluated the possi-

bility of constructing a new WRF on the DGS site to serve wastewater flows in north 

Gainesville. This WRF could provide reclaimed water for use by GREC as well as DGS. 

However, the new facility would not be constructed until at least the 2032 time frame. 

 

5.3 ECONOMIC FEASIBILITY/ISSUES 
As discussed in Section 4.3.3, any significant, additional capital or operation/maintenance 

costs for the GREC Project would adversely impact the PPA and negotiated power 

supply rates to GRU and its customers. Based on information from GRU, the estimated 

costs for constructing a new reclaimed water pipeline and required pumping facilities for 

either the Main Street or Kanapaha WRF to the DGS site area range from $16 to 

$18 million. The city of Gainesville currently has no available funding source for such 

construction; therefore, funding for pipeline costs would need to be provided by the 

GREC Project, which would need to be recovered by increased power purchase rates to 

GRU and its customers. 
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6.0 CONCLUSIONS OF FEASIBILITY ASSESSMENT 
 

Based on the previous discussions and analyses, the use of reclaimed water from either 

the city of Alachua or the city of Gainesville as an alternative water supply for the GREC 

Project is not considered feasible at this time. This conclusion is primarily based on the 

additional costs associated with constructing a pipeline to deliver reclaimed water from 

the cities’ reclaimed water systems to the GREC Site, as well as potential costs for addi-

tional onsite reclaimed water treatment and storage facilities. These additional costs 

would adversely impact (i.e., increase) the power supply rates to GRU and its customers. 

 

However, GREC, LLC, would consider the use of reclaimed water as an alternative 

supply for cooling tower makeup in the future if reclaimed water was reasonably availa-

ble and economically feasible for the GREC Project. 

 



 

ATTACHMENT 4 
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