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1.00 INTRODUCTION

Freese and Nichols, Inc. (FNI) has prepared this technical memoraoduine Kinney County Groundwater
ConservatiorDistrict (KCGCM) support continued use of best available science in the joint planning process
for Desired Future Conditions (DFJ8)s memorandunsummarizes higievel findings from relevant datasets

and prior studies angresens a set ofDesired Future Conditioimameworksfor the KCGCBoard to consider

as it evaluates potentiakbvisbns tothe existingDesired Future Conditiofhis work was completed under FY26
Hydrogeological Consulting Services, Task 2: Support Desired Future Conditions Joint Planning, authorized o
August 23, 2025, under the Master Services Agreement between KCGCD and FNI.

Note on scope relative to the December 12, 2025 draft merandum. The analysis presented in this memo
differs fromthe draft memaandumdated December 12, 2025. The Decembeddaft focused on developing
an analytical approach to reviddodeled AvailableGroundwater (MAG)using the currently adopte®esired
Future Conditiorfor the EdwardsTrinity (Plateau) Aquifer in GMA 7 in Kinney Cou8igice that time, KCGCD
has directed=NI to explorgpotential frameworks associated with aevisedDesired Future Conditigmand the
evaluation framework has been expanded accordingby differences include the following:

9 Broader use of available informationThe analysis is not limited to the perioibr which measured
groundwater pumping records are availableEstimated pumping compiled by Green (2012) was
incorporated into the analysis.
Updated reference conditionsThe analysis is not tied to endf-year conditions at Las Moras Springs.
Newly incorporated springdischargedata. Since Decembet?2, 2025, additional springdischarge
information was obtained from the International Boundary and Water Commission, as documented in
LBGGuyton Associates (2010) and tabulated by Hutchison (2023), covering 1957 through 1965. This
eightyear interval coincides with a relatively wet periodinney County based on the Palmer Drought
Severity Index
1 Analytical limitations.In the absence of a calibrated groundwater flow mod®ime more compix
relationships(e.g., pumping volumes and sprindischargeresponse)are evaluated using simplified
statisticalmethods(e.g., correlation) rather than processsed simulations.
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Together, these refinements are intended to better inform discussibpatential Desired Future Condition
frameworks For additional information on Joint Groundwater Planning, See Section 7.0.



2.00 DATAAND METHODS

2.01 DATA INVESTIGATED

The following dataetswere reviewed for use in evaluating factors associated with discharge at Las
Moras Springs:

Las Moras SprirgDischarge
1 Bennet and Sayr@ 962
1 LBGGuyton(2010 astabulated by Hutchiso2023
1 USG$2025a and 2025b)

Climate
9 Precipitation, gross evaporation, and net evaporati@ivDB, 2025)
1 Oceanic Nino Index anomaMOAA, 2025)
1 Palmer Drought Severity INndéMOAA, 2026)

Groundwater Pumping Volumes
1 EcoKa{20253
1 Green(2012)

StaticWater Levels
1 EcoKa{2025b and 2025c)

2.02 CORRELATION APPROACH

Toscreen for statistical relationshippetweeneachdataset and Las Moras Sprirdischargewe applied
the following workflow

1. Tmeda 6 SLJ YI G§OKAY 3 alaRkMoias Sphtigsadischdrde daya Wéréresampled to
match the observation frequency of the dataset being evaluated.

a. ExamplePrecipitation data from Qua807are reported monthlytherefore, Ladvioras
Springs discharge data was resampled to a monthly frequieEm@omparison

2. Dataset pairingEEach dataset of interest wamired withthe resampled discharge time series
over the period of overlapping record.

3. Regression screenings simple linear regression wiisbetween thepaireddatasetvaluesand
spring discharge.

4. Fit Statistic:The coefficient of determinatio(R?) was calculated and recorded as a consistent
screening statistic across datasets.

References to supporting sections are provided below.

1 For summary informatiotables and graphs)n each dataset, see Section 5.00.
9 For correlation results with Las Moras Spring discharge, see Section 6.00.



2.03 LAS MORAS SPRIN&DISCHARGESUMMARY DATA

Discharge measurements for Las Moras Springs span the period from 1900 throug262Be full
record,the averaged & Y S Hajlydischarge is 17.@ubic feet per secondtfs), andthe mediandaily
dischargeis 12.6 cfs(Table 1). Data coveragas uneventhrough time. The most continuous and
complete portion of the record beginsin 2003 and continues through 2025vhen monitoringis
generallyavailableon a consistent basis

To support comparisons among periods of interestnmary statistics fordaily mean discharge are
presented for three drought periods and the Scenario 3 period in Table 2. To characterizetésnger
conditionsand reduce shorterm @ | N | Gokse Jfaindal ngeén discharge was also computed using
2-, 5, and Zyearmovingwindow averagesSummary statisticfor thesemovingwindow annual series
are provided in Table 3.

Data completeness note Monthly and annual mean valuegere calculated from the available daily
mean values for each month or ye&uringthe historical period, some months or yeangludeonly
limited measurements Consequently monthly and annual statisticenay be disproportionately
influenced bythe earlier, discontinuous qrtions of the record, whereas daily mean statistics are more
stronglyinfluenced by the recenperiod ofcontinuous monitoring.

Tablel. Summary statistics from measured discharge at Las Moras Sfnangthe period of record (1900 to
2025).(Min. = minimum,Max. = maximum, an@®d. Dev. = standard deviation)

Min. 25% Median Mean 75% Max.

Daily
meart, 0.0 5.5 12.6 17.7 27.7 62.7 14.5

ofst 8,635

Monthly
mearr, 0.0 9.4 16.1 20.0 30.8 60.7 13.4
951
cfs*
Annual
mearr, 3.1 11.8 18.7 19.7 26.8 51.0 10.3
97
cfs*
1< Daily mean discharge represents the mean flow for a given day (cfs) based on measurements available for that
date (or the reported daily mean discharge value, where applicable).
2¢ Monthly mean discharge is the arithmetic average of the daily mean values within a given month.
3¢ Annual mean discharge is the arithmetic average of the available daily mean values within each calendar year.
* - Month or years with limited measurements may be represented by as few as one daily value; therefore,
monthly and annual meanare weighted toward earlierdiscontinuous portions of the recordyhereas daily
meansare weighted towardnore recent observations whemonitoring is more continuous




Period Count

Scenario
3 (1950
to 2005)

1,418

0.0

25%

20.0

Median

26.6

Table2. Las Moras Springs daily mean discharge (cfs) during periods of interest.*

Mean

28.4

75%

40.0

61.3

Std. Dev.

12.6

Drought
of
Record
(1950 to
1957)

49

2.8

7.6

10.1

15.6

18.4

49.7

12.3

2011
Drought
(2009 to

2015)

2,433

0.0

4.5

8.2

11.3

13.3

62.7

10.1

Recent

Drought

(2020 to
2025)

2,127

0.0

1.4

5.1

7.0

9.9

40.7

7.3

* - Reported values differ from those in the December 12, 2025 draft memo due to the revised scope

described in Section 1.0.

Moving-Window

Annual Average

Count

Min.

25%

Median

Mean

75%

Table3. Las Moras Springs annual mean discharge (cfs) from maximdpw averages (1900 to 2025).

Max.

2-year moving 90 45 15.3 19.9 19.8 24.0 48.3 8.0
average

5-year moving 84 6.0 17.7 20.0 20.2 22.6 36.0 5.5
average

TRGAoVing 82 10.9 17.8 20.1 20.4 23.2 29.9 4.2
average

10-year moving 79 148| 186| 205| 205| 220| 260 2.8
average




2.04 CLIMATE DATA

Palmer Drought Severity Index (PDglain-languagenote. The Palmer Drought Severity Index (PDSI)
describes how unusually wet or dry an area is based on recent weatheitions It uses precipitation

and temperature to estimate moisture conditions, where positive values indicate wetter than normal
conditions and negative values indicate drier than normal conditions. Larger v&pessentmore
extreme conditions. Because PDSI reflects accumulated conditions over the course of weeks to months,
it responds more slowly than precipitati@one

Among theclimate dataevaluated Las Moras Springs dischaggeibitedthe strongestcorrelation with

the PDS(Table4). Average daily discharge during wet conditions (PDSI > 1) was 3Whitdgverage

daily discharge during dry conditions (PDSl)was 11.Zfs(Table5). Ove the PDSI period of record,
O2yRAGAZ2YA AY YAyySe /2dzyieé | NEBAYDAGASY THDRNDB G
6).

Table4. Summary statistickor monthly precipitation, gross and net evaporation, the Palmer Drought Severity
Index, and the Oceanic Nino Ind@NI)Anomaly.

Correlation
with Las
Moras

Climatic Data Count| Min. 25% Median Mean 75% Max. Std Suflnigts

Type Dev. mean
monthly
discharge
(cfs)

Prec'i'[r’]'fat'on' 858| 00| 08 1.7 21| 29| 162| 18 0.08

Gross = | gsg| 12| 35 55 5.7 75| 144| 26 0.06
Evaporation, ih

Net — | gsg| 83| 15 3.3 36| 56| 137| 31 0.13
Evaporation, ih

PDS) 1511 55| -2.2 07| 03| 16| 83| 26 0.52

ONl Anomaly | 909| -2.03| -056| -0.06| 001| 053] 264 083 0.01

1¢ TWDB (2025)
2 NOAA (2026)
3¢ NOAA (2025)



Table5. Las Moras Sprisgnonthly mean discharge (cfs) during different climatic conditions based on the
Palmer Drought Severity Index (PDSI).

Std.

Dev.

PDSI Condition Count | Min. 25% Median Mean 75% Max.

W(e;;%rl“fioln)s 290 00| 225 339| 31.7| 405| 607 120
D{ggglngfl‘;”s 410 0.0 56 97| 113| 148| 491 8.3
E’Egggf'i’:\""l‘;t 72| 222 382 41.9| 422| 471| 607 8.1
G Zi%é"sel: 2 48| 19.9| 302 37.6| 363| 415 511 7.7
'z’z'ogzersges‘f’ftg) 71 00| 192 30.8| 282| 357| 498| 109
( figzhgé‘é\{e: 2 99 52| 148| 242| =242| 333 417| 104
'rzgigii”:t \é"gélsfel')' 49 09| 101| 155| 182| 254| 474| 106
(_0'.\'59?;\‘5’;?3' 05 10| 04| 116| 185| 210| 306| 471| 115
'(’jg_igiizt;’[;éfgf” 86 28| 136| 197| 214| 283 429 9.9
(_'l”il‘i%rgg?g) 138 15 9.3 13.7| 156| 19.4| 491 8.9
M(?;iftso[)s:g?ht 144 00| 59 08| 11.0| 134| 432| 76
(Sg‘;e:r?: Bg’l‘ﬁ;‘t 88| 00| 43 68| 78| 99| 279 =56
Exzfj”:: Egjgght 40| 00| 23 48| 58| 71| 231 56

Table6. Summary statistics for the Palmer Drought Severity Index in Kinney County.

Measured Count  Min  25%  Median Mean 75%  Max
Timeframe
Mean Monthly PDSI | 1,511| 55 2.2 0.7 0.3 1.6 8.3 2.6
2-YearWindowMoving | 4 jgg| 44 1.1 0.2 0.3 0.6 4.9 1.6
Average
SYearWindowMoving | ) 05| 35 0.7 0.1 0.2 0.4 2.6 1.0
Average
-YearWindowMoving | ) o0 54 05 0.0 0.2 0.3 1.0 0.8
Average
10-Year Window 1392 2.2 0.4 0.1 0.2 0.2 0.8 0.5
MovingAverage




2.05 GROUNDWATER PUMPINGOLUMES

From the dateevaluated averagegroundwater pumping in Kinney County7i829 ace-feet per year
(acft/yr), with annualestimates rangindgrom 2,301to 14,973acHt/ yr (Table7). Maximum reported
annual groundwater pumping volumes occurred prior to metered reportgpundwater pumping
estimates reportedrom Green (2012) are compiled from two datasets. For years wailhesreported

in both datasetsthe two estimates were averaged to produce a single anpuaipingvalue

Table7. Summary statistics fannualgroundwater pumping in Kinney County.

Correlation
with Las
Moras
Min 25% Median Mean 75%  Max Springs
EEN
annual
discharge
Estimated
and 47 2,301 4,928 6,915 7,329 9,663 14,973 2,838 0.20
Measured
GMA 7 22 2,999 | 4,185 4773| 5,748| 7,585 10,089 2,262 0.16
GMA 16 22 12 71 245 372 513 1,376 393 0.21

1 ¢ Estimated and measured values include available annual measurements for Kinney County and-are non
differentiated bylocation or aquifer.

2¢ GMA 7 and 10 records are based on data provided by Kinney Cauuhtyere assigned t6MA 7 or 10 by FNI
based on spatial designatiomhese results are nalifferentiated by aquifer.

2.06 INITIAL STATIC WATER LEVEL OBSERATIONS

Initial Static Water Level noteThe information presented in this section is preliminary. Additional data
screening, cleansing and QA/QC are needed to increase confidence inirdaagpretation and
conclusions Correlationspresented here should not be interpreted as causation, and a lack of
correlation should not be interpreted as evideribat no relationshipexists This section isicluded to
demonstrate thatstatic water levelsn someKinney Countyvells correlate stronglywith Las Moras
dischargd f 2y 3 G KS @& o degefiwd fyavr. Dif Butén.

Daily mean static water level dataom each available datasetere paired with Las Moras Springsily
meandischargerecordsover periods of overlapping recar@hepaireddata were evaluated bycross

plotting mean daily static water levelevsusmean daily dischargand an Rvalue wascalculated to
quantify the strength of a linear relationshiBecauseR reflects alinear correlation some welplots

that show anon-linear correlationwere also evaluated for potential W ONJR & A Okt ¢ (KEEMS JHOR
i K NB arésariblBsen celbowé or ccliffé in the plotted relationshipand could signah static water
levelbelow whichLas Moras Springs is more likelystop flowing The complete set dftatic water level
anddischargecrossplots are provided in Section 6.05



2.07 STACKEDGRAPHS DEMONSTRATING LAS MORAS SPRINGS DISCHARGE, CLIMATE
DATA, AND GROUNDWATER PUMPING VOLUMES.
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Palmer Drought Severity Index, discharge at Las Moras, and groundwater pumping
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Figure3. Palmer Drought Severity Index, Las Moras Springs discharge, and groundwater pumping volumes.

10



3.00 DFCEXPLORATORY FRAMEWORKSOR A REVISED DESIREDJFURE

3.01

CONDITION FOR THE EDWARDBSRINITY (PLATEAU) IN GMA 7
(KINNEY COUNTY

Theframeworksbelow are provided to support Board discussiorpofential revisions to théesired

Future Condition Theseframeworksassume the KinneZounty GCD Boaliid interested in aspring

dischargebasedDesired Future Conditiaiied to dischargeat Las Moras Sprisglf the Board does not
wishto pursuea springdischargebasedDesired Future Conditigit may electto developalternative

Desired Future Conditidanguage not included in this memandum

Implementation note (applies to alframeworks). Eachframeworkincludes placeholders (e.q. ##.#, #
years) that should be populated with the Boagelected threshold(syand evaluationperiod(s) The
frameworks presented hereiare based on, and constrained blye datasetscurrently available to the
District Additional or alternativeDesired Future Conditioformulations may not be feasible without
improved data coverage and/@nhancedmonitoring. Theset of frameworks igtentionally limited at
this stage to promote focused, productive dialogue, withaasolving implementatiordetails (e.ga
2080 planning horizon Modeled Available Groundwateformulation, regulatory compliance
procedure$. FinalDesired Future Conditiolanguage should be developed with careful attention to
definitions, measurement methods, and compliance evaluasonthat theadopted Desired Future
Conditionis clear, measurable, enforceabémdimplementable.

Desired Future Conditionslefinition. Under 31 TAC §356.10(11% DFC i& (1 KS  Rduantfietls R
condition of groundwater resources (such as water levels, spring flows, or volumes) within a
groundwater management area at one or more specified future times as defined by district
representatives within a groundwater management areaaspaft (0 KS 22 Ay (. LX | YY Ay

Plan language explanation A Desired Future Condition is guantified management objective
describing desirefuture aquifer conditionsOnce adopted through joint planning, it serves as a policy
goalthatdzA RS& | D/ 5Q& YIyl3aSYSyid adNrXdS3aASasz LI Iy
permitting criteria.

DFCFRAMEWORKSTO EXPLORE
A. Onetiered springdischargemetric

Daily mean spring discharge measured at Las Moras Springs shall not be les#.thefs #vhen
averagedover #yeargmonths/days

Description
1 Asingle, clearly defined spring discharge threshold over a defined averaging (@egodlaily,

monthly, annual, or mulyyear moving average)

Example desired future condition statemerillustrative for discussion only
91 Daily mean sprindischarganeasured at Las Moras Sprasiall not be less than 17.7 cfs when
averaged over fyears.
1 Monthly mean springdischargemeasured at Las Moras Springs shall not be less Ttaofs
when averaged ovearolling 16-month period.

11



Straightforwardmetricand complianc@etermination
If a lowerthresholdtarget is selectede.g., droughiperiod central tendency), th®esired
Future @nditionis more likely to be met during extended dry periods.

1 Multi-year averagingeduces sensitivity to shoterm variability andbetter accommodates
climate-driven fluctuations.

9 If the threshold is set near loaterm meanconditions, theDesired Future Conditiomay be
difficult to achieveduring drought.

1 If the selectedhresholdis too low,it may inadvertently support less conservative groundwater
dzaS ¢ KAt S & (iDesirbd FateSCondikioid ¢ G K S

1 Multi-year averagingmay still not be achievedunder prolonged moderatéo-exceptional
droughtsthat persist beyond the averaging window.

9 If compliance hinges on a long window, there may be less urgency to respond to early warning
signals, while a short window may drive dyareactive management.

f  An averagébased metric may allow sheit S N R dzNJ ( A Foi sgrimyNdnditiord NJ Y
while the average remains above the threshold

1 Due to measurement methods, runoff during rainfall events may temporiafigte the actual
spring dischargeneasurement over a shotime frame

Boardselectable #ernatives
1 Use different spring dischargestatistics (e.g., median daily discharge, monthly meam,
percentilebased targesuch as the 25percentile).
1 Modify the compliance window (e.g.;\ear,2-year,7-year, or 18year moving average).

Example of similar DFC language (for reference)
 Clearwater UWCDBMAScG a Ay G Ay I {eetpedhantt of siraam/sprityNldsv
AY {lItftFR2 [/ NBS] RdNAyYy3a I NBLSFG 2F GKS RNRc
(BFZAquifer, TWDB, 2026

B. Multi-tiered spring dischargenetric with drought definition

Daily mean spring discharge measured at Las Moras Springs shall not be legg.thafs when
averaged over #eargmonths/days,except during drought conditions. During drought conditions, as
defined by a Palmer Drought Severity Index of less than # on average evamrah#period, daily mean
spring discharge measured at Las Moras Springs shall not be lesstthafs#

Description
1 A springdischarge threshold evaluated over a defined averaging period under typical
conditions, with an alternate (lower) sprirdischarge threshold applied during clearly defined
drought conditions (based on a specified drought indicator, threshold, and averagidgw).

Example desired future condition statements (illustratif@ discussion on)y
1 Daily mean spring discharge measured at Las Moras Sghadj not be less than 20 cfs when
averaged over fyearsexcept during drought conditions. During drought conditions, as defined
by a Palmer Drought Severity Index of less tHaon average over a ¥onth period, daily
mean spring discharge measured at Las Moras Sgshajinot beless tharb.7 cfs

12



Allowsdifferentiatedtargets for drought versus nowirought climatic conditios.

Explicitly recognizesthat spring dischargebehavior differs between normal and drought
periods, whichcan make theDesired Future Conditiomore attainable andtechnically
defensible.

1 Providesa defined basis for drought management actions (e.g., drostdde triggers and
groundwater production reductions) tied @ defineddrought indicator.

1 More compexlanguageand compliance determination than a otiered metric, which may be
more difficult to communicate.

1 PDSlresponds slowly to changing conditions whistay lead to disjointed management
following extremely wet/dry shifts For this reason, tier transition rules should also be
considered (e.g., drought status persists for X months before switching tiers).

1 Achieving the droughtier target may require groundwater production reductions during
drought conditions.

f An averagebased metric may still allow sheiit S N & R-fakv &prir@) bndjfi@ns while the
average remains above the threshold.

1 Due to measurement methods, runoff during rainfall events may temporarily inflate the actual
spring dischargeneasurement over a shotime frame.

Boardselectableslternatives

1 Use differentspring dischargestatistics (e.g., median daily discharge, monthly mean, or

percentilebased target such as the 2percentile).

1 Use different drought indicators (e.g., Precipitation deficit), drought thresholds, and/or drought
averaging windows.
Modify the compliance window (e.dl;year, 2year, #year, or 18year moving average
L ¥ LINB @S grindflgvBcontlitoNsks & priority,i KS . 21 NR OFly O2Yy aAR
more than # consecutive days or zero fléw.

= =

Example of similar DFC language (for reference)

1 Barton Springs/Edwards CDGMA10 ¢ &éSpringflow at Barton Springs during average recharge
conditions shall be no less than 49.7 cfs averaged over an 84 moiya(y period; and
springflow of Barton Springs during extreme drought conditions, including those as severe as a
recurrence of the @50s drought of record, shall be no less than 6.5 cfs average on a monthly
basis¢ 0 | R1B/R6IPER for the Edwards (BFZ) AquifékWDB, 2026

C. Static water level inndex-wells metric

The water level ifWell NamélD] shall be greater than #### feet above mean sea leweinaveragel
over a #year period.

Framework C note. Although thisframework does not explicitlyinclude spring dischargein the
condition statement, several wellsave been identifiedhat correlatestrongly withLas MorasSprings
discharge

13



Description
1 A Desired Future Conditiohased on maintaining groundwater levels in one or more clearly

ARSYGATASR aAyRSE¢ 6Stta 0208 | aLISOAFAO (

Example desired future condition statements (illustratif@ discussion onjy
1 The water level in well 785503 (Monitor Well # 1 City of Brackettville Well # Bhall be
greaterthan 1,105 feet above mean sea level on average ovewyads period.

Pros
1 Relatively straightforward to interpret and evaluate for compliance.
1 Can bdlirectlytied to groundwater production management (e.g. drought state or curtailment
triggers tied to measured/static water levels in monitor wells).
1 Can be monitored/tracked redgime by District without reliance on external monitoring.
I Can be designed/selected to minimize pumping interfererforem nearby wells (e.g.

interference that MUD wells currently exert on spring pool)
1 A water level average considers conditions below the dry oflow spring stage, better
highlighting the magnitude of drawdown during these periods.

1 Without a robust, calibrated groundwater flow modaianslating awater levelbasedDesired
Future Conditionnto Modeled Available Groundwatén a technically defensiblmanner may
be challenging

§ Averagebasedwater levelmetricsmay still allowshortterm & R NEné-flo@ $ypdingconditions
while the average remains above the threshold.

1 Index vells shoulddeally be ownedby the District or other public entitieiot private property
owners.

9 Additional analysis is needed sapportindex wellselection, thresholdsandinterference

Boardselectableslternatives
1 The Board may select different wells or different static water level targets. The below wells

appear to be suitable for a static water level based desired future condhitrcorrelates well
with Las MorasSpringsdischarge Note: M002, M0O70, and M081 have static water levels that
are influenced by pumping from the well or by a neighboring well. Ideally, a monitor well with
minimal influence would be selected.

MO002¢ Lindsey Ranclpreliminary threshold-1,110feet above mean sea level

MO70¢ EH2B02 Rosepreliminary threshold-1,105 feet above mean sea level

M081¢ Gomez No. dpreliminary threshold-1,110 feet above mean sea level

0001¢ Tularosa Wellpreliminary threshold-1,193 feet above mean sea level.

T 3> D

Example of similar DFEC language (for reference)
1 Kinney County GCD®MA 10c ¢The water level in well 788-902 shall not fall below,184 ft
mean sea levél 6 | R1®/R6IRER for the Edwards (BFZ) AqujfékWDB, 2026

14



D. Multi-statistic spring dischargenetric (mean + median / percentile)

Spring dischargat Las Moraspringsshall be maintained such that the annual average discharge is
not less than ##.# cfs, and the median (or percerised statistic such as the2percentile)
discharge is not less than ##.# cfs, evaluated owarats/months.

FrameworkD note.Althoughthis frameworkfollows the existindesired Future Conditiostructure
for Kinney County in Groundwater Management Aceafor the Edwards Trinity (Plateau) Aquifer
with additional refinementthis approach can be improved.

Description
1 A springdischargebasedDesired Future Conditiainat uses two complementary statistics (e.g.
mean and median).

Pros
1 Reduce the chance that compliance is driven by slietl spikes (e.g. runoftlated
measurement spikes) or masked by averaging.
1 Retainsthe simplicity and clarity of a sprirdjschargebasedDesired Future Conditiowhile
adding a second compliancieckthat better reflectstypical conditions

Q)
o
>
7]

More complex, mixed structure requires tracking of two metrics.
May still allow shorii S N & R-fak $prirgy bhdjfiéns while the averageedianremains
above the threshold

ﬁﬁ’

Boardselectable alternatives
1 The Board maysea different secondary statistiqe.g.,25" percentile, or minimum monthly
mean).
1 The Board mayhmosea separateevaluation window(sfe.g., mean over 5 years plus median
over 5 years, or mean annual plus median monthly
f LT LINBOSY(ARiR 66 RNBERAAINUZ2YW2H (KS . 2FNR O#yYy 02
O2yaSOdziA@S RIFea 2NJTSNR Ff26é0

Example of similar DFC language (for reference)
1 TheexistingGMA 7 Kinney Countipesired Future Conditioapproach explicitly useboth
average and median flow at Las Moras Springs.
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5.00 APPENDIXAZ SUMMARY TABLE&ND GRAPHS

Daily mean spring discharge, cfs

Daily Mean Discharge at Las Moras Springs
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Daily mean spring discharge, cfs

Daily Mean Discharge at Las Moras Springs, 1940 to 2025
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Monthly mean discharge, cfs

Monthly mean discharge, cfs

Monthly mean discharge at Las Moras, period of record
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Annual Mean Discharge at Las Moras Springs
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Annual mean spring discharge, cfs

Annual Mean Discharge at Las Moras Springs
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5.01 QUAD-807 CLIMATE DATA

Table8. Summary statistic61954 to 2025Jor precipitation, gross evaporation, and net evaporation from Q88ad.

Count Min. 25% Median Mean @ 75% Max. Std. Dev.

Precipitation, in 858 0.0 0.8 1.7 21| 29 16.2 1.8
Gross 858 12| 35 55| 57| 75 14.4 26

Evaporation, in

Net E"ﬁf’ora“on’ 858 83| 15 33| 36| 5.6 137 31

Table9. Summary statistics from moving window analyses from Q8@ data.
Count Min. 25% Median Mean 75%

Precipitation,

2-year 835 1.0 1.7 2.2 21

2.5

Max.

3.1

Std. Dev.
0.5

Precipitation,

5.year 799 1.3 1.8 2.1 21

2.4

2.9

0.4

Precipitation,

7year 75 1.4 1.9 2.0 2.1

2.4

2.8

0.3

Precipitation,

10year 739 1.6 1.9 21 2.1

2.4

2.7

0.3

Gross
Evaporation, 835 4.6 5.3 5.6 5.7
2-year

6.0

7.9

0.6

Gross
Evaporation, 799 4.7 53 55 5.7
5-year

6.0

7.5

0.5

Gross
Evaporation, 775 5.0 54 5.6 57
7-year

59

7.0

0.4

Gross
Evaporation, 5.2 5.4 5.6 5.6
739

10-year

5.8

6.8

0.3

Net
Evaporation, 835 1.9 29 3.5 3.6
2-year

4.2

6.6

1.0

Net
Evaporation, 799 2.4 2.9 35 3.6
5-year

4.0

6.0

0.7

Net
Evaporation, 775 25 29 3.4 3.5
7-year

4.0

53

0.7

Net
Evaporation, 739 2.6 3.0 3.5 3.5
10-year

3.9

51

0.6
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Monthly Average Quad-807 Precipitation, in
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Monthly gross evaporation in Kinney County
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Count

Monthly net evaporation in Kinney County
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Precipitation or gross evaporation, in

Precipitation or net evaporation, in
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5.02 OCEANIC NWO INDEX ANOMALY

Monthly ONI Anomaly
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Monthly Average ONI Anomaly
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Oceanic Nino Index Anomaly

Oceanic Nino Index
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5.03 PALMER DROUGHT SEVERITY INDEX

Monthly Palmer Drought Severity Index

Monthly median (-0.7)
80 - Monthly average (-0.3)

Count

2 4 6 8
Monthly PDSI

34



Count

Count

Monthly Average PDSI

200+

150 +

100

50 4

-4 -2 0 2 4
Z-year moving window average

Count

200

175 4

150 4

125 4

100 +

75 A

30 4

25 4

Count

—4 -2 0 2 4
7-year moving window average

35

200 A

150 ~

100 ~

50 A

-4

-2 0 2 4
S5-year moving window average

200

175+

150 ~

125 ~

100 ~

75 4

50 4

25 A

-4

----- Median
Average

=2 0 2 4
10-year moving window average



PDSI

Palmer Drought Severity Index
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5.04 GROUNDWATER PUMPING VOLUMES
Summary statistics for measured groundwater volumes by aquifer and GMA 7 in Kinney County.

25% Median Mean 75% Max. Std. Dev.
Edwards 22 2,868 4,416 4,850 5,649| 6,963 9,590 1,996
Austin
Chalk 22 3 40 175 327 500 1,009 353
Other 22 5 12 42 68 119 222 66
Unknown | 22 0 0 8 51 41 551 124
GMA 7
Edwards 22 2,824 3,886 4,643 5,288| 6,744 9,071 1,927
GMA 7
Austin
Chalk 22 3 40 175 316 487 1,009 351
GMA 7
Other 22 5 12 42 68 119 222 66
GMA 7
Unknown | 22 0 0 8 51 41 551 124
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Estimated and measured pumping in Kinney County
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Measured pumping in GMA7 in Kinney County
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Measured pumping in GMA10 in Kinney County
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acft per year

Measured and estimated groundwater production in Kinney County
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Count

Measured groundwater pumping from
the Edwards in Kinney County
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Count

Measured groundwater pumping from
the Austin Chalk in Kinney County
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Pumping volume, acft
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Pumping volume, acft

Pumping volume, acft

Measured pumping volume by aquifer in GMA7 in Kinney County
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6.00 APPENDIX Bz LAS MORAS SPRIN&DISCHARGE CORRELATION DATA
AND GRAPHS

6.01 LAS MORAS AND QUAIB07

Monthly discharge at Las Moras Springs and Quad-807 data
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Mean annual discharge, cfs

Mean annual discharge, cfs

Annual discharge at Las Moras Springs and Quad-807 data

Mean annual discharge, cfs
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Mean meonthly discharge, cfs

Mean monthly discharge, cfs

Monthly discharge at Las Moras Springs and Monthly Precipitation
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Mean monthly discharge, cfs

Mean menthly discharge, cfs

Monthly discharge at Las Moras Springs and Monthly Gross Evaporation
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Mean meonthly discharge, cfs

Mean monthly discharge, cfs

Monthly discharge at Las Moras Springs and Monthly Net Evaporation
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6.02 LAS MORAS AND OCEANICND INDEX

Mean monthly discharge, cfs

Monthly discharge at Las Moras 5prings

and Oceanic Nino Index
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Mean annual discharge, cfs

Annual discharge at Las Moras Springs
and Oceanic Nino Index
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Mean meonthly discharge, cfs

Mean monthly discharge, cfs

Monthly discharge at Las Moras Springs and Monthly ONI Anomaly
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6.03 LAS MORAS AND PALMER DROUGHT SEVERITY INDEX

Monthly discharge at Las Moras 5prings
and Palmer Drought Severity Index

604 R2=0.52 © ®

Mean monthly discharge, cfs

55



Annual monthly discharge, cfs

Annual discharge at Las Moras Springs
and Palmer Drought Severity Index
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Mean meonthly discharge, cfs

Mean monthly discharge, cfs

Monthly discharge at Las Moras Springs and Monthly PDSI
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6.04 LAS MORAS AND GROUNDWATER PUMPING VOLUMES

Annual discharge at Las Moras Springs
and Total Groundwater Pumping in Kinney County
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Mean annual discharge, cfs

Annual discharge at Las Moras Springs and Groundwater Pumping in Kinney County by GMA
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Mean annual discharge, cfs

Mean annual discharge, cfs

Annual discharge at Las Moras Springs and Groundwater Pumping by Aquifer in Kinney County
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Mean annual discharge, cfs

Mean annual discharge, cfs

Annual discharge at Las Moras Springs and Groundwater Pumping by Aquifer in GMA7 in Kinney County
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6.05 LAS MORAS ANISTATIC WATER LEVEL

Mean daily discharge, cfs

Mean daily discharge, cfs

MOO1 static water level and discharge
at Las Moras (R2=0.44)
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Mean daily discharge, cfs
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MOOQO3 static water level and discharge

at Las Moras (R2=0.78)
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Mean daily discharge, cfs
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MOOQ5 static water level and discharge

at Las Moras (R2=0.39)
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MOO06 static water level and discharge
at Las Moras (R2=0.44)

T T T T T T
1084 1086 1088 1090 1092 1094
Mean daily static water level, ft amsl

64



Mean daily discharge, cfs
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MOO8 static water level and discharge
at Las Moras (R2=0.54)
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Mean daily discharge, cfs
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MO10 static water level and discharge
at Las Moras (R2=0.5)
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Mean daily discharge, cfs
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MO12 static water level and discharge
at Las Moras (R2=0.59)
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Mean daily discharge, cfs
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MO15 static water level and discharge
at Las Moras (R2=0.55)
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MO17 static water level and discharge
at Las Moras (R2=0.52)
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Mean daily discharge, cfs
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MO19 static water level and discharge
at Las Moras (R2=0.22)
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Mean daily discharge, cfs
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MO21 static water level and discharge
at Las Moras (R2=0.49)
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Mean daily discharge, cfs
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MO23 static water level and discharge

at Las Moras (R2=0.24)
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MO25 static water level and discharge

at Las Moras (R2=0.44)
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MO26 static water level and discharge

60

at Las Moras (R2=0.13)

50 4

40 -

30 4

20 4

10 ~

T T T T T
1400 1420 1440 1460 1480

Mean daily static water level, ft amsl

MO027 static water level and discharge

60

at Las Moras (R2=0.21)

50 4

40 -

30 4

20 4

10 ~

T T T T
1460 1480 1500 1520
Mean daily static water level, ft amsl

73

T
1540



Mean daily discharge, cfs
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MO28 static water level and discharge
at Las Moras (R2=0.26)

60
-
50 4 i+$
;g - -
.y .
.
40 - .
- .
«f *
30 A .
.
.
20 . .
‘ +’+‘++
- L] . .
lD_ :$# - . . -
- L]
A Yk 1
0 -

T T T T
1800 1900 2000 2100
Mean daily static water level, ft amsl

MO029 static water level and discharge

at Las Moras (R2=0.63)
60

50 4

40 -

30 4

20 4

10 ~

0q = =

T T T T T
1360 1380 1400 1420 1440
Mean daily static water level, ft amsl

74
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MO30 static water level and discharge

at Las Moras (R2=0.73)
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Mean daily discharge, cfs
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MO32 static water level and discharge

at Las Moras (R2=0.47)
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Mean daily discharge, cfs
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MO34 static water level and discharge
at Las Moras (R2=0.19)
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MO36 static water level and discharge

at Las Moras (R2=0.12)
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MO38 static water level and discharge
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MO40 static water level and discharge

at Las Moras (R2=0.3)
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MO042 static water level and discharge
at Las Moras (R2=0.42)
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MO44 static water level and discharge

at Las Moras (R2=0.35)
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at Las Moras (R2=0.65)
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MO48 static water level and discharge
at Las Moras (R2=0.1)
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MO50 static water level and discharge

at Las Moras (R2=0.01)
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Mean daily discharge, cfs

Mean daily discharge, cfs

MO

52 static water level and discharge
at Las Moras (R2=0.17)
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MO54 static water level and discharge

at Las Moras (R2=0.29)
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Mean daily discharge, cfs

Mean daily discharge, cfs

MO56 static water level and discharge
at Las Moras (R2=0.02)
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MO58 static water level and discharge
at Las Moras (R2=0.0)
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MO61 static water level and discharge
at Las Moras (R2=0.05)
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at Las Moras (R2=0.04)
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MOG63 static water level and discharge

at Las Moras (R2=0.0)

40 -

35

30 4

25

20 4

15 ~

10 ~

5_

04

e +”++++ A

T T T T T T T
1005.01007.51010.01012.51015.01017.51020.0

Mean daily static water level, ft amsl

MO6&4 static water level and discharge

at Las Moras (R2=0.49)

T T T T
1160 1170 1180 1190
Mean daily static water level, ft amsl

91
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MOG65 static water level and discharge

at Las Moras (R2=0.11)
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Mean daily discharge, cfs
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MO70 static water level and discharge
at Las Moras (R2=0.23)
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MO73 static water level and discharge
at Las Moras (R2=0.01)
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MO76 static water level and discharge

at Las Moras (R2=0.13)
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MO78 static water level and discharge
at Las Moras (R2=0.0)
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MOE81 static water level and discharge
at Las Moras (R2=0.58)
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MOE83 static water level and discharge
at Las Moras (R2=0.39)
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MO85 static water level and discharge
at Las Moras (R2=0.01)
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Mean daily discharge, cfs
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0001 static water level and discharge

60

at Las Moras (R2=0.88)
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P012 static water level and discharge

at Las Moras (R2=0.05)
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Mean daily discharge, cfs
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P045 static water level and discharge
at Las Moras (R2=0.08)
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PO48 static water level and discharge
at Las Moras (R2=0.14)
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Mean daily discharge, cfs

Mean daily discharge, cfs

P0O58 static water level and discharge
at Las Moras (R2=0.15)
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PO74 static water level and discharge
at Las Moras (R2=0.03)
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Mean daily discharge, cfs

P101 static water level and discharge

at Las Moras (R2=0.3)
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