Identification of Potential Issues of Concern
Regarding Monitoring and Desired Future

Conditions
— oY, N LG X
Irrigation Distri P! K )

Presentation to

Coastal Bend, GCD
Wharton , Texas

By Steven Young, Ph.D., PE. PG.

=INTERA

GEOSCIENCE & ENGINEERING SOLUTIONS

— April 21, 2015




Presentation Outline —

= Potential Issues of Concern Associated with GMA 15
DFC

= Potential Issues of Concern Associated with
Demonstration of Compliance to DFC

= Suggestions for moving Forward




Current GMA 15 DFC

An average drawdown of the Gulf Coast Aquifer within the GMA 15 boundary of 12 feet
relative to year 1999 starting conditions in accordance with Table 7 of GAM Run 10-008
Addendum.
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Difference between 2014 Baseline Pumping and the 2010 DFC run Pumping
for 2070. Positive numbers indicate the 2014 Baseline Pumping is higher
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Recent DFC Run Performed by GMA 15
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Questions Regarding the Current DFC

An average drawdown of the Gulf Coast Aquifer within the GMA 15 boundary of 12 feet
relative to year 1999 starting conditions in accordance with Table 7 of GAM Run 10-008
Addendum.

. Gulf Coast Aquifer

. What portion of Chicot, Evangeline, Burkeville, Jasper?
. What portion of Catahoula?
. Average drawdown
. Calculated according to volume or area?
. Based on what set of monitoring wells?
. Interpolate between wells or use well as indicator measurements?
. What interpolation to be used?
. 1999 starting conditions
. What is the starting condition for the average water levels?
. What is used for regions with no measured or modeled values
. Accordance with Table 7
. What set of drawdowns in Table 7 did the resolution mandate as DFCs for each District?
. What constitutes a DFC exceedence (by district, by layer, or by entire aquifer)?
. Time Period
. Is there a DFC besides the 12 ft at 20707
. What considerations are there seasonal fluctuations and variations for drought conditions?
. Are seasonal variations in CBGCD a violation if Table 7 violated?
. Enforcement
. What constitutes a violation that needs enforcement?
. Who determines when a violation has occurred ?
. What is the penalty( if any) for a violation ?
. Since DFCs are set every 5 years, can they be violated?
= Winners and Losers
. Who benefits from the grey area with DFCs?

. Are DFCs process a net gain or loss to your District?



Additional DFC Questions of Concern to Wharton County

] Central Gulf Coast GAM

. Is the GAM areliable tool for representing the groundwater flow system?
. How accurate is historical and future pumping represented in DFC Runs
. DFC Simulations
. Is predictive uncertainty important?
. Should predictive uncertainty be included in setting the DFC?
= Jasper and Burkeville DFCs
. Should CBGCD have a DFC for Jasper and Burkeville if CBGCD has not pumping in those aquifers?
. Should Jasper and Burkeville DFC (is about double Chicot and Evangeline DFC) be treated as separate from Chicot

Evangeline for the entire Gulf Coast Aquifer?

= Sustainability
. What is the importance of the GAM predicted drawdown not leveling off ( aka stabilizing) before 2070

. What does sustainability mean to CBGCD
= Impact of Other Counties on Wharton’s groundwater levels
. What impact does pumping in other counties have on the DFC for Wharton County?
. What assumptions should be used for regions with no measured or modeled values?
" Management Plans
. What should be the criteria to evaluate whether or not a District Management Plan supports the GAM DFCs?
. Should there be uniformity in how the Districts use the DFCs and MAGs as management objectives?
" Monitoring Network
. How many wells are needed in a monitoring network to provide reliable measurements of average water levels/drawdowns?
. How should monitoring wells be evaluated?
. What agencies should determine GCD or GMA compliance?
" DFC Compliance
. How are predictive and measurement error accounted for in determining compliance?
. Should the method for evaluating compliance be established by a GMA or by a GCD?
= Average Values
. Can aquifers be effectively managed using average values over entire aquifers

. Is there benefits for a District to have a more specific DFCs ?



CBGCD Existing Monitoring Network
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Drawdown from 2006 - 2012 from Individual Wells
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Existing Monitoring Network leasurement

Beaumont Willis and Lissie Upper & Lower Goliad

Major Roads ™ ) Water Level Labal: Major Roads Water Level Labal: ~ >
) ) March 2013 Dapth to Water March 2013 Depth to Water Major Roads \ 1 = = Water Level Label.
Major River iarch 2014 Depth to Water Majar River March 2014 Depth to Water I \B= ) \ s March 2013 Depth to Water
ek March 2015 Depth to Water — ¢t March 2015 Depth to Water i e > \ st ‘. Mivch 20141 Dopth b Vieter
Y ity = —Jciy o~ ) March 2015 Depth to Water
Irrigation District Irrigation District - \ SR\ 1 X T -
Irrigation Districq \ /
| | count County Coiik \
o =\ ounty
| == T\
= U N\
N
o
B!
A
W
\ N -

oy
72 ‘ g -
& 755 \
(\ ( 729 /
() )
AN N e\
\ { h ;/‘ ® ;;]56./5: « 5 V
\\; C i 5§L8/46'7
O 3 N & e
2% i ol
e e MU e
ol e, \
P T "‘ "\/J'[ c \
,‘ fv‘ -] by \ > v
o h 5‘ R
&S /
\8 / _il.m
Assigned Aquifer _ § = / {
Assigned Aquifer| - - ) {
+ Index wel '9 qui Assigned Aquifer |\ \
L] + Index Wel +  Index Well A
O Willis & Lissie e S . i\

—




Issues Associated with Demonstration of DFC Complian

. No Guidelines from GMA, TWDB, or TCEQ regarding Demonstration of Compliance

From Slide #6

= Average drawdown
. Calculated according to volume or area?
. Based on what set of monitoring wells?
. Interpolate between wells or use well as indicator measurements?
. What interpolation to be used?
= 1999 starting conditions
. What is the starting condition for the average water levels?
. What is used for regions with not measured or modeled values
= Accordance with Table 7
. What set of drawdowns in Table 7 did the resolution mandate as DFCs for each District?
. What constitutes a DFC exceedence (by district, by layer, or by entire aquifer)?
= Time Period
. Is there a DFC besides the 12 ft at 20707?
. What considerations are there seasonal fluctuations and variations for drought conditions?
. Are seasonal variations in CBGCD a violation if Table 7 violated?

From Slide #7

" Jasper and Burkeville DFCs
. Should CBGCD have a DFC for Jasper and Burkeville if CBGCD has not pumping in those aquifers?

. Should Jasper and Burkeville DFC (is about double Chicot and Evangeline DFC) be treated as separate from Chicot
Evangeline for the entire Gulf Coast Aquifer?
= Impact of Other Counties on Wharton’s groundwater levels
. What impact does pumping in other counties have on the DFC for Wharton County?
. What is used for regions with not measured or modeled values
" DFC Compliance
. How are predictive and measurement error accounted for in determining compliance?

. Should the method for evaluating compliance be established by a GMA or by a GCD?



Suggested Options for CBGCD Related to Demonstrating DFC
Compliance

—

= Adopt DFCs only for portion of Gulf Coast Aquifer that includes Chicot and Evangeline Aquifer

= Set DFC independent of GAM 15 final DFC simulation -- use GAM 15 final DFC simulation as confirmation
that CGCD DFC is compatible with other District DFCs

= Evaluate using multiple DFCs (across time and space) than a single DFC

= Adopt an average water level(s) to represent 1999 conditions( needs to be consistent with GAM
calibration)

= Use a multi-year averaging period for drawdown instead of a single year
= Develop multiple approaches for calculating an “average” water level

* Unweighted averages of point measurements

* Weighted averages of point measurements

* Integration of contour lines generated by an specific tool or equation for interpolation among water level
measurements

. Optiorlis folr considering the effects of well pumping or aquifer properties in the calculation of an “average”
water leve

= Evaluate multiple approaches to calculate average water levels on modeled and monitored data and select
one or more approaches for determining compliance

= Develop a DFC compliance process that includes incremental actions that include notification, public
comment, studies, and a plan for reducing pumping




