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Groundwater Availability Modeling (GAM) 
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List of Questions
SAF No. 7

City of Nacogdoches Recreation Center
Nacogdoches, Texas

October 29, 2002

Questions:

1. Are you still predicting conservation to start at around 2030 (modeling periods graph)?
A: The modeling periods graph is a schematic representation of potential water-level
trends in the future and is not based on real data.

2. Is the figure (modeling periods) based on actual data or is a schematic representation?
A: The modeling periods graph is a schematic representation and is not based on
actual data.

3. Is the figure (modeling periods) strictly for the Carrizo-Wilcox GAM?
A: The modeling periods figure is general and not specific to the Carrizo-Wilcox 

4. Why is there a difference in simulated and measured heads in the hydrograph for Wood
County?
A: The simulated water levels agree with the measured trend but are offset by as
much as 20 ft, which is likely due to topographic variability within the 1-by 1-mile grid
block represented in the model. 

5. Where are the major areas of recharge in the model area?
A: The major areas of recharge for the Carrizo-Wilcox aquifer are along the western
outcrop area and in the Sabine Uplift area.  In areas of significant drawdown in the
Carrizo-Wilcox aquifer, vertical leakage from the shallow Queen City aquifer can
contribute significant amounts of water to the underlying Carrizo-Wilcox aquifer. 

6. Why are there no stream flow points in the southern part of the study area?
A: The southern part of the study area represents the area where the Queen City
Formation dips beneath younger formations, which is represented in the model by general
head boundary conditions.  This boundary condition accounts for vertical flow between
the Queen City aquifer and the shallow water table in the younger formations, but does
not specifically track stream flow in this part of the model. 

7. Can water availability conditions/water levels be predicted with the model for each
decade?
A: Yes, the model calculated water levels monthly throughout the 50-year period and
water-level distributions for each decade were presented in the draft report which is
posted on the TWDB’s web site: http://www.twdb.state.tx.us/Gam/czwx_n/czwx_n.htm.

http://www.twdb.state.tx.us/Gam/czwx_n/czwx_n.htm


8. Can problem areas in Texas be predicted over the long-term with this model?  Would you
know what these problems might be?
A: Yes, the GAM model can identify areas where water levels decline significantly
due to projected excess pumpage or potential drought conditions during certain future
time periods.  The problems would consist of water-levels that may fall below the depth
of the pumping wells.  The model could not show potential problems associated with
deteriorating water quality.

9. Are the closed lines shown on the water-level map, cones of depression?
A: The closed contour lines represent a cone of depression due to significant
pumpage.

10. Do actual water-level measurements have an effect on the model?
A: Actual water-level measurements are used to calibrate the model; the goodness of
fit based on the comparison between simulated and measured hydraulic heads indicate
how well the model represents the hydraulic behavior of the aquifer.  The better the
model reproduces the measured water-level data, the better is the confidence for the
model to predict water levels in the future 

11. Is not the projected reduction in groundwater usage (in Wood County?) due to conversion
to surface water?
There is a distinct drop in overall annual pumpage between 1999 (based on historical
data) and 2000 (based on predicted pumpage from the RWPGs) for Wood County.
Between 2000 and 2050, predictive pumpage data indicates a gradual increase. The
sudden change in pumpage suggests that there is a problem in pumpage allocation
between the historical pumpage data set and the predictive pumpage data set and does not
represent conversion to surface water.  This discrepancy between historical and
predicitive pumpage data sets needs to be examined in more detail.

12. Is recharge applied uniformly over the entire model area rather than just over the
outcrops?
A: Recharge is applied to the entire surface of the model area, except for the southern
part, which is represented by a general head boundary condition.  This boundary
condition effectively calculated recharge or discharge at the surface based on difference
in water levels between the shallow water table and calculated water levels in the
underlying layers.  In the northern area, the applied recharge varies spatially and
seasonally, which is based on information on precipitation, temperature, and soil
conditions throughout the year. 

13. Is the sensitivity analysis being pushed the wrong way?
A: No, it is based on individual simulations whereby a specific parameter is
increased or decreased by a certain fraction of the initial value.  However, this initial
value is associated with some uncertainty and may be biased toward the low or high side.

14. If population increases in a county (Wood County), will not groundwater pumping also
increase?
A: Yes, predictive pumpage estimates are based on projected population increases
and pumpage typically increases with increasing population, unless the increased demand
is covered by additional surface water.



15. Do you expect advance conservation to be a major player in the area in the future?
A: Probably to a limited extend, because there are a large number of surface
reservoirs, which are being tapped for additional water demands.

Comments:

1. STAKEHOLDER: There appears to be a discrepancy between the historical groundwater
usage numbers and those projected by the RWPGs for the predictive groundwater usage.

INTERA: We will be examining these in more detail.

2. STAKEHOLDER: The GAM is an important tool for integrating the relevant
hydrogeologic data as well as pumpage data, and will be very useful to groundwater
conservation districts in the area to assess groundwater availability for the next fifty
years.

INTERA AND TWDB: The model can be used to update new information and to assess
potential water management strategies that were not included in the current RWPGs or
that are being planned in the future.
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