
 

NORTH FLORIDA SOUTHEAST GEORGIA REGIONAL GROUNDWATER FLOW 

MODEL GOALS AND OBJECTIVES 

 

INTRODUCTION 

The North Florida Southeast Georgia (NFSEG) Regional Groundwater Flow Model is being 

developed in a cooperative process that involves a number of stakeholders, including the St. 

Johns River Water Management District (SJRWMD), the Suwannee River Water Management 

District (SRWMD), the Georgia Department of Natural Resources / Environmental Protection 

Division (EPD), other governmental institutions, water utilities, private industry, and 

environmental groups (see the Project Charter for a detailed listing of the stakeholders).  The 

model design is contingent on the required capabilities and expectations of the model.  

Therefore, an outline of specific technical goals and objectives is requisite to the model 

planning process.  The present document seeks to outline specific technical goals and objectives 

in regards to the expected capabilities of the NFSEG Regional Groundwater Flow Model, as well 

as approaches for achieving them, the types of data that will be required, and a discussion of 

potential critical areas of concern. 

GOALS AND OBJECTIVES 

The general goal of the development process is to construct a groundwater flow model that 

enables the assessment of climatic and anthropogenic effects on the historical, current, and 

future groundwater resources of North Florida and Southeast Georgia.  More specifically, the 

model will be used to assess  the interaction of regional-scale groundwater demand across 

political boundaries.   In addition, it will provide a regional framework for the development and 

application of subregional models for use in detailed assessments of “critical areas of concern,” 

as defined in the Technical Team Work Plan (TTWP).  Other goals and objectives of the model-

development process are as follows: 

1. To meet the expectations of the stakeholders as outlined in the Project Charter (e.g., 

Appendix A), thus producing a regional groundwater flow model that is mutually 

acceptable to the SJRWMD, the SRWMD, the EPD, and the other stakeholders; 

2. To define a model domain that is large enough to address all expectations as denoted in 

the Project Charter in a satisfactory and acceptable manner; 

3. To specify an adequate level of spatial and temporal resolution (i.e., discretization) for 

meeting the requirements of the Project Charter; 

4. To satisfy the modeling needs of SJRWMD and SRWMD in support of planning and 

permitting activities; 



 

5. To utilize the techniques, approaches, and data of previous modeling studies and other 

hydrologic studies insofar as such use is deemed appropriate and applicable; and, to this 

end, to compile a comprehensive bibliography of modeling and other hydrologic studies 

covering all or parts of the model domain and any nearby or adjacent areas of interest; 

6. To characterize and represent surface-water processes including MFLs within the area of 

interest to the extent possible and feasible; 

7. To identify data deficiencies for simultaneous or future data-collection efforts; and 

8. To complete the model development in a timely manner as detailed in the Technical 

Team Work Plan (TTWP). 

9. Clearly identify the limitations of the model and application. 

To expand further in regards to objective number 2 above, the NFSEG Regional Groundwater 

Flow Model will be regional in nature.   As such, the model will be constructed primarily to 

address questions of regional impacts.   Considerations of the extent of the model domain are 

emphasized for this reason.  The model domain must be sufficiently inclusive to enable the 

concerns of all stakeholders to be adequately addressed.  Areas that are likely to be deemed 

“critical areas of concern” should be evaluated for inclusion as well as areas that encompass the 

locations of well fields and centers of pumping that are potentially significant contributors to 

water-level drawdowns in such areas.   Also, the simplest means of representing conditions at 

the model lateral boundaries is to place the boundaries at the physical limits of the 

groundwater flow system.  This may require expansion of the model domain beyond what 

would otherwise be the case, however.  Nevertheless, as discussed in the TTWP, placing lateral 

boundaries too close to areas of interest within the model domain can lead to significant 

“boundary-constraint” error in model predictions.  Thus, the pros and cons of any given 

boundary-placement plan must be considered carefully. 

In regards to objective number 3 above, greater spatial and temporal discretization leads to 

greater accuracy and precision in model results.  It also enables the applicability of the model to 

specific locations to be increased because of the increase in resolution.  However, increased 

discretization also leads to greater data-handling and processing-time requirements.  Thus, 

special consideration must be given to the level of spatial and temporal discretization as well.  

APPROACH 

The general approach to the model development has already been detailed in the TTWP, and 

that task list and schedule will be adhered to.  The tasks so listed will be performed in light of 

the following concepts: 



 

1. The conceptual model of the present project should  build on the conceptualizations of 

existing groundwater models to the extent that existing model conceptualizations are 

applicable and appropriate; 

2. The modeling code that is selected for use should be accepted as industry standard and 

should also be in the public domain and be able to be run on readily available computer 

systems; 

3.  The staffs of the water management districts and EPD should be utilized for 

performance of project tasks to the extent possible; when and where necessary, private 

contractors may be utilized; 

4. If data gaps are identified, then additional data should be collected within the 

timeframe of the model development, if such collection is deemed beneficial and 

feasible; and  

5. Limitations of previously developed models should be noted and novel means of 

overcoming or avoiding those limitations in the development of the present model 

should be sought. 

Approaches 1 and 3 are intended to improve efficiency in the model-development process by 

honoring approaches that have worked in the past and by utilizing resources that are readily 

available first prior to utilizing other resources.  Approach 2 will prevent a situation in which a 

proprietary model code is used but is not readily available to the public.  Approach 4 represents 

a proactive policy towards data collection where a demonstrable benefit is likely.  Approach 5 is 

the “flip side” of approach number 1:  whereas the incorporation of existing methods into the 

development process can increase efficiency through utilization of the “tried and true,” a 

degree of independence with respect to existing methods can lead to new approaches that may 

well represent an improvement over the existing ones. 

DATA NEEDS AND AVAILABILITY 

Models are reflections of reality and hence require field observations and estimates of physical 

properties (i.e., data) of various types for use in their construction and application.  The types of 

data required for construction and application of the model of the present study will include 

the following: 

1.  Hydrologic Data 

A. Surface-water recharge and discharge rates; 

B. Base-flow discharge rates; 

C. Spring-flow discharge rates; 

D. Well discharge and recharge/injection rates and locations; 

E. Wastewater discharge rates, including RIBs, spray fields, septic systems, etc.; 

F. Stream stages and groundwater, wetland, and lake levels; 



 

G. Hydrography coverages; 

H. Recharge estimates from irrigation projects and practices; 

2.  Meteorologic Data 

A. Rainfall amounts; 

B. Evapotranspiration rates; 

C. Lake evaporation rates; 

3. Hydrogeologic Data 

A.  Soils properties; 

B. Land-surface topography; 

C. Land-use coverages; and 

D. Hydrostratigraphic  unit elevations (top and bottom); 

E. Aquifer performance tests (APTs); 

I. Documented karst features  

J. Depth to salt water and groundwater-quality in general; 

F. Age dating and tracer tests of groundwater. 

Other data will likely be required as well, depending on the details of final development 

methodology.  By way of explanation in regards to some of the above items, “base-flow” is the 

portion of the overall flow in a given stream that is derived from groundwater discharge into 

the stream.  Base-flow estimates are essential to the process of calibrating the surficial aquifer 

system, and they can also can be useful in estimating the amount of recharge that is occurring 

within a given groundwater basin.  The “depth to salt water” is the depth to salt water within a 

given aquifer, typically the Floridan aquifer system.  Because it is more dense than fresh water, 

salt water tends to reside at depth within aquifers.  The onset of water in excess of a particular 

concentration of chlorides has been used to delimit the boundaries of the fresh-water flow 

system within the Floridan aquifer system.  “Hydrography” denotes the body of surface-water 

features within a given area.  Hydrography throughout the U.S. has been compiled and mapped 

digitally by the U.S. Geological Survey in the National Hydrography Dataset (NHD).  These data 

are needed to facilitate the representation of surface-water features in the groundwater flow 

model.  “Evapotranspiration” is the water loss due to direct evaporation from the surficial 

aquifer system and unsaturated zone above it and also due to the process of plant 

transpiration.  Evapotranspiration accounts for a significant component of the surficial aquifer 

system mass balance; therefore, rates of evapotranspiration must be utilized in the model 

development and application.  Evaporation from a lake surface typically represents a significant 

proportion of a lake’s mass balance.  Depending on how lakes are represented in the model, 

lake evaporation rates may be necessary to the model development.  Soil properties and land 

use significantly influence rates of rainfall runoff, which, in turn, are necessary for estimation of 

groundwater recharge rates.  The elevations of hydrostratigraphic units, such as the Upper 



 

Floridan aquifer, are important considerations.  The model development will require estimates 

of the top and bottom elevations of such units. 

POTENTIAL CRITICAL AREAS OF CONCERN 

As defined in the TTWP, a “critical area of concern” is an area for which there is a particular 

concern regarding drawdown impacts due to regional and/or local pumping effects.  Several 

such areas have been identified, including the following (Figure 1): 

 

1. The Upper Santa Fe Basin; 

2. The Lower Santa Fe Basin; 

3. The Upper Suwannee River Basin; 

4. The Alapaha River Basin; and 

5. The Upper Etonia Creek Basin. 

In some of these cases, groundwater withdrawals are suspected of contributing significantly to 

reductions in base flow and/or water-level drawdowns or will possibly do so in the near future.  

The NFSEG Regional Groundwater Flow Model will be need to be designed and applied in a 

manner that will enable the exact sources of the impacts to be better identified and the relative 

contributions of the various parties involved to be determined accurately.  An ongoing problem 

is that of how to separate climatic impacts from anthropogenic impacts.  To the extent that is 

feasible, the model should be designed to aid in the solution to this problem.   



 

 

       Figure 1.  Potential Areas of Concern 


