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Executive Summary

In August 2017 the Hays Trinity Groundwater Conservation District (HTGCD) drilfedttbé
four planned wells within district boundaries as part of the dedicated monitoring well project. The
preliminary results of the drilling and evaluation program are contained in this report. Several facets of
the lithostratigraphy(detailed core desription) and aquifer evaluation are still being apaéd but the
data collection from drilling operations and aquifer testing ammplete. The monitor well was drilled
for HTGCD by Geoprojects International. It is located in Henly, Hays Co. Texas lmidagohg to the
Skipton family.

The primary goals of the drilling project were successfully accomplished and the well was
completed as an HTGCD Middle Trinity monitor well. A complete Trinity section was penetrated and the
hole bottomed in Paleozoic agocks at 761.5 feet. During drilling, the borehole encountered water in
the Middle Trinity, Cow Creek geologic formation (sguifer) and in the Lower Trinity, Hosston
formation. The Cow Creek is the standard producing interval in the Henly areah@upumping test
was run after the well had been developed and the Cow Creek interval isolated. The well was pumped at
the rate of 22 gpm with 43 feet of drawdown. A static water level (hydraulic head) of &t3nas
measured. Thehickness of the satutad wellbore interval and the water level trend will be important
factors to monitor with respect to the possibility dfawdown during a dry period. Howevehet current
yield is consistent with other local Middle Trinity wells and should be sufficiemefidential and small
business use. The gonunity should be awaref the ongoing need to conserve water and to consider
rainwater collection in order tpreservethe aquifer.

A geochemical analysis of tiiw Creek formatiowater showed high TDS andifsties, similar
to nearby wells. Although not a health hazard, the water may have to be treated for domestic use.
Ongoing sampling and geochemical analysis from the roowiéll will provide data oichanges in water
guality over time.

In addition to the &ove operations, a formation evaluation program was run on the well
including: geophysical logging, geologic cutting samples description, conventional core description and a
downhole video. The following are noted:

1. The top of Lower Trinity age rocks wasrid at 552 feet. The Sligo carbonate and the upper
beds of the Hosston were dry however water was encountered in a conglomerate at 670
feet. It is estimated that the interval could yield -20 gpm. We were unable to collect a
clean sample but the water qlity is probably similar in character to the Middle Trinity
analysis. The Hosston will provide an alternative target for local water wells.

2. ¢CKS [26SN) Dt Sy w2aS aNBSTI f kY 2HaysKe. lodatiodsh S a =
was not presenin this well. No water was encountered in either the Upper or the Lower
Glen Rose geologic formations.

3. Geophysical logs were correlated with nearby wells and formation tops picked; a
lithostratigraphic column was constructed based on log interpretati@migined with
sample descriptions and the downhole video images. The caliper log identified washouts in
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the Hammett claystone and cavities or voids at the base of the Hensel and top of the Cow
Creek formations. The latter are interpreted to be conduitsgmundwater movement.

4. A conventional core was cut from 340 to 470 feet with excellent recovery including a section
of the productive Cow Creek reservoir rock. The core was slabbed and photographed at the
Bureau of Economic Geology (BEG) core warehouserehharkable detail of the Hensel
and Cow Creek rock should provide important data on the depositional history, diagenesis
and fluid migration of the Middle Trinity aquifer.

5. There was no indication of groundwater or reservoir rock in the short Paleozcimrse
penetrated. Drilling for Paleozoic aquifers in western Hays Co. would be very deep.

A 1 HP pump was installed in the Skipton well on November 17and set at 420 feet. Groundwater
samples from the Cow Creek sahuifer will be collected and analyzed selected intervals during the
year. The resulting data will be posted on the HTGCD website. The TWDB will install a transducer and
telemetry system which will transmit reéime water level and conductivity data to the World Wide
Web. Thisdata will be posted on TWDB and HTGCD websites. The Skipton monitor well, although
important to regional mapping efforts, will be extremely helpful to local well owners by providing real
time water levels and ongoing geochemical analysis.

Scope and Purpose of thdTGCD Monitor Well Project

The Hays Trinity Groundwater Conservation mdist(HTGCDhas been tasked by the Texas State
Legislature to conserve, preserve, recharge, and prevent waste of groundwater within western Hays
County.An important part of thatmission is regular monitoring of ¢hwater levelswithin the Trinity
Aquifer in order to observe changes in aquifer conditions over tlReeording and analyzing hydraulic
head (water levels) in wells throughout a groundwater district provides criticad @@t calculating
available groundwater and tracking trenddTGCD has been monitoring water levels in local wells since
the district was created in 2001. Currenthyater levels are monitored in 5Wells within HTGCD
boundaries. However, these wells angrivately owned, whiclpresents a numbeof challengesAccess

to a wellcan be lost if the property changes ownershijata reliability may be poor due to pumping in

the monitoring well; and there is often uncertainty on how a given well is cetaglandwhich aquifer

unit it is producing from. The merit of this type of data is greatly enhanced when water level
measurements are taken consistently over many years from wells that have been properly completed
and are not beingegularly pumped.

The HTGCDedicated monitoring well project proposes to dritells within the districtfor the
express purpose of monitoringater levels withinthe Trinity Aquifer. These wells will not besgularly
pumped and should provide reliable static water levetsaddtion to water levels, a submersible pump
will be installed in each well to periodically provide water samples for geochemical analysis. These
analyses will track possible variation in water quality over time and provide insight on the source and
age of Tmity Aquifer groundwater. The geochemical data can be compared with the TWDB
groundwater data base and samples from other area wells to assist in regional anAlysiata
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collected will be shared online with the community andther groundwater districtsor relevant
agencies

Site selection

The Skipton monitor welk located in

Henly, approximately 8 miles West oL
the City of Dripping SpringEigure J}.

Thislocation was chosen for a variety
of geotechnical reasons. An ongoing
program of watedevel measurement
and geochemical analysis at the site,
together with borehole formation
evaluation, will provide important

hydrogeological data on local
groundwater availability:

1. In an analysis of water levels
from monitor wells in GMA,
(Hunt, 2012) mapped
hydraulic head variation from
2008 ¢ 2012. W.ithin the
HTGCD boundary, the greates
decline ¢ 82 YS c¢vwae
noted in the Henly area. An . 10 mies
absence of d@a from Travis e |
County makes the absoluteFigurel-Location map of Skipton well within HTGCD
values questionable, but theboundaries (green area).
trend appears real. Substantia.
precipitation during 2016 reversed the downward trend and water levels have remained
relatively high during 2017 encouraging further drilling and develemm

2. A topographic divide between surface water moving south towards Onion Creek and north
towards Barton Creek (and the Pedernales River) is apparent along US 290 West and intersects
the Henly area. Middle Trinityregional groundwaterecharge moving wa to east may be
pirated by Pedernales River drainage; Upper Glen Rose water drains away from the divide and
may further restrict local recharge. The Henly area seems to have limited recharge that may
have led to the declining watdevel trend. Geochemét analysis of the groundwater,
geophysical log interpretation and an examination of rock types can provide clues to recharge.

3. There has been an increase in domestic and commercial drilling along US 290 West and around

Henly. The Middle Trinity, Cow Creftmation is the primary groundwater producer in the
immediate area. There is a concern that an extended dry spell and increased groundwater usage
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may dewater the Middle Trinity. The Lower Trinity, Hosston formation produces groundwater to
the northeast.This deeper potential can be identified with a test well.

4. The westward limit of the Ouachita Thrust Belt front is interpreted to cut nedhth through
westernmost Hays County. Unmetamorphosed Paleozoic ¢dbtlat produces groundwater in
Blanco County should be present in the subsurface beneath the Lower Cretaceous
unconformity. The rock type and age of the autconformity Paleozoic section can be
examined with a test well.

5. Water quality from Middle Trinity wells has been padnigh TDS and high sulés¢ in northern
Hays County. A geochemical analysis of groundwater requires repeated sampling. A detailed
examination of cuttings samples and core in the Middle Trinity can also provide leads to
geochemical trends. Well completion practices that isol&e aquifer may be required.

Geologic Framework

The Llano Uplift is a broad structural dome in central Texas. Middle Proterozoic igneous and
metamorphic rocks make up the core of the uplift and Paleozoic sedimentary rocks are exposed on the
flanks Johnson2004). The Pennsylvanian, Marble Falls Limestone crops out at the nearby Pedernales
FallsState Park, located some 10 miles northwest of the Skipton monitor(®&athes 1982. Paleozoic

age rocks dip beneath the nor$outh trending Ouachita Thrust Friotihat is mapped in the subsurface

to be just east of Henly. These fundamental geologic features set the base for the transgressive
Cretaceous sedimentary section that will cover the afggure 2.
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Structural Features

Quachita Thrust Front

Figure2-Generalized geologic structure map of Texas. LU=Llano Uplift; BFZ=Balcon
Zone; SM Arch=8aviarcos Arch.

The Uplift setimits to Lower Cretaceous onlap andopided a proximal source for siliciclastic
deposition; the transgressive wedge of Trinity age sediments rests directBamozoic age rocks and
was deposited on an irregular surface; gentle subsidence and structural downwarp to the east south
east was gradualthe Lower Cretaceous, Trinity section was not buried deeply. The shatber
carbonates consist of strandline, lagoonal and tidal deposits; patch reef and shoal deposits give way to
deltaic, peritidal and sabkha facies along the updip margins of thadyrehallow Comanche Shelf. To
the west of the Skipton location, in wells drilled in Blanco County, gypsum and anhydrite evaporite
lensesare encountered throughout the Trinity sectidViermanet al.,2010).

Structural movement during the early Miocenglifted the Edwards Plateaand formed the
extensional Balcones fault system of normal fatttsthe east;in the west, the post Trinity, younger
sedimentary section was mostly stripped off leaving Trinity and Edwards age rocks in juxtaposition along
the Balcones Fault. While major, identifiable faulting is limited west of the Balcones system; smaller
faults and widespreagbint systems are common. In the Henly area, exposed thin bedded Upper Glen
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Rose limestones, dolomites and interbedded dolomitic mudstoare fractured and appear shattered in
outcrop.

Field geology in the uppermost reaches of Onion CregkWatson and Broun2018 has
mapped Upper Glen Rose units first described by LozoSaricklin,(1956). Unit 3, a clayrich section
with abundant @bitolina sp., was encountered in the subsurface and has been identified as a shallow
aquitard around Dripping Springs. Upper Glen Rose unft?lare often associated with springs and
contain layers of gypsum and anhydrite nodules near the baleaf the Upper Glen Rose units may
contain springs in wet weather.

Middle Trinity age Lower Glen Rose, Hensel and Cow Creek formations produce groundwater in
westernmost Hays and eastern Blanco CountieShese units together are classified
hydrostratigraphicall as the Middle Trinity AquiferThe Cow Creek strandline skelegghinstone,

OFtf OFNBYAUS IyR R2ft2YAU0S 6a0NRgy awefdiling.0 + NB (GKS

The Hammett formation consists of onlapping marine shale that blankets the Loty
aquifer andis aregionalconfining unit. The Lower Trinity at the Skipton monitor well location consists of
a thin section of Sligo marine carbonate overlying the primarily siliciclastic Hosston forma#ion.
conglomerate in the Hosston producesater in northern Hays County.

Both Middle Trinity and Lower Trinity aquifers can contain relatively poor quality veatégh
TDS and sulfates northwest Hays County.

Drilling Operations

During drilling, excellent quality formation cuttings samples weollectedat 10 feet intervals. The
samples were described petrographically with a binocular microscope. A conventional rock core was cut
from 340 to 470 feet with exceptional recovery. Thg0 feet of 2 ¥ inch core included rock from the
base of the Lower Glen Rose, the complete Hensel formation and an excellent sample of the Cow Creek
aquifer. The core was slabbed, photographed and described at the BEG core warehouse.

A downhole video camra was run in the borehole by BSEACD to a depth of 470 feet. The video
shows close up images of the rock formation including bedding details, fossils and cavities. There is an
exceptional picture of a cavity in the basal Hensel formation that correspiands interpreted conduit
related to groundwater movement. At total depth, a geophysical logging program was run in the
borehole by BPGCD. The high quality natural gamma anepfuiat resistivity logs were used to identify
formation intervals, rock typeand to estimate fluid content. In a separate run, the caliper log clearly
identified cavities (voids) in the Hensel and upper Cow Creek, andaouisithole enlargements) in the
Hammett. The logging tools were unable to record to total depth because ofgalaystone that filled
the borehole.

Following the drilling program, the borehole was plugged back to 514 tegtof the Hammett
- in order to isolate and test the primary Cow Creek aquifer. The operator ran casing from surface to the
top of the plug with 80 feet of screened pipe on bottom. A sand fifiack was added across the
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perforated pipe interval and the annulus was grouted to surface with bentonite and ceqiéype H,
Sulfate resistant Portland cement slurry.

A 5 HP pump was runtmthe hole and the well was carefully developed to calculate the
optimum pump rate for a test. A welbgger recorder was installed in the pumping well and a transducer
was placed in the neighboring Hostetler well, north of the Skipton location. A 24pgumoping test was
performed by WelspedWater samples were collected following TWDB protocol and submitted to the
LCRA laboratory for analysis. Static water level was measured at 372.5Afpeter testing and
geochemistry results are discussed in laietions in this report.
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Figure3-Well construction schematic with gamma curve from geophysical logging and
generalized stratigraphic column denoting depths of important Trinity Aquifeiusuts.
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Interpreted Borehole Geology

The following section presents a geologdiescription ofsurface samples, cuttings, and core collected
during Skipton well drilling operation®hotographs of selected cores are availabléppendix A. In
addition, geophysical log and downhole cameraeadds incorporated into the interpretatiorA scanned
copy of geophysical lognnotated with geological interpretatiois available inPAppendixB. Selected
screen captures from the downhole video can be foumdppendixC Additional content, including a

link to the full downhole camera video, will be made available on the HTGCD website:
www.haysgroundwater.com.

Surface geologyOutcrop along Mystic Overlook Road adjacent to wellsite, consists of flat lying thin
bedded, fractured limestone, dolomite anduaistone with gastropod and clam steinkerns; from surface
and subsurface correlation this section falls within the Upper Glen Rose Unit 6.

Upper Glen Ros#Jnits 46 O mMnH QOY LYGSNBSRRSR tAYSaldz2ySs R2f2YA
iron staining and nmor solution features; surface water moves into solution enhanced fracturing and
downgradient along bedding planes. These units are associated with contact springs (including Dripping
Springs) along wet weather creeks.

Unit3(102Mmc nQUY hND RO FHAYIaE & BGE 6 dISE NF yOSé 0 gA0GK O2YY
with prominent claystone, interbedded limestone and dolomite; suggested shallow aquitard limiting
downward percolation of surface water; sharp sequence boundaries at top and base; widespread
correlative unit that can be mapped at surface and from geophysical logs. Unit 3 plays an important role

in local aquifer recharge closer to Onion Creek.

Units 122(160H o M QO Y ! LILISNI HnQ SAGK ljdzF NGIT &FyR 3k Aya vy
ANFAYA YIN] O2NNBftlIGAOS o0SRAT AYGSNDSRRSR R2f 2Y)
gypsum/anhydrite crystals, minor solution features, pyrite crystals at base; correlation with contact
springs in outcrop along stream cuts; sharp break onsleggesting sequence boundary; widespread

subsurface correlation as top of Lower Glen Rose.
Middle Trinity Aquifer

Lower Glen Ros@31-0 THQUY [26SNJ Df Sy w2aS aANIAY 60t OFNByAl
historically been an important groundser source in western Hays County. Of particular interest
however, arethat the reefal mound/framebuildefacies buildups that are well developed to the south,

in the Blanco Rive€ypress Creek watershed, and to the east of Dripping Spiegsot presehat this

location With ongoing development and groundwater demand, coupled with several dry periods, most

new wells, drilled in the past 10 to 15 years, target the more reliable Cow Creek formation.

¢CKS [26SN) Df Sy w2aS Y SlatatiGNdndAddilledvdrny Mrd watek a3 I
encountered). There was no evidence of reefal mound development in the samples or in €dres 1
although thin rudist and carbonate grain shoals can be seen in outcrop-H(23% QU Y ¢ KS  dzLJLIS NJ
section contains loge gypsum crystals and a rare Corbula (internal mold). The interval is made up of
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interbedded dolomite and mudstone with grainstone, skeletal hash that is possibly equivalent to the
GARSALINBIR a/ !¢ aiGNHzOGdzNI £ YI NJ2RNYyyROISR¢c2YI aKSGRS
GdzLILISNI YI daA @S OFNDB2YyIlF{GSé¢ dzyAGT NBSTFIf RS@GSt 2LIYSy
very coarse skeletal fragments (miliaidoysters, rudist fragments, stromatolite laminae and
intraclasty. (2850 o n Q rb¢dddd adidknitic limestone, siltstone and mudstone with lo@ggsum

crystals at 30@ mn Qd ¢ K Sidiopleur@limestonie kedyt 31b MH QPE KS ol altf pQ 68
silty dolomitic mudstone with pyrite crystals. (3801 H Q0 Y ¢ KA a Say9i0 ir22 yii KASA 4 lj20aASAN:
OFND2ylG§S¢ FTYR AaNBST AYyiSNDIfé RSOSt 2dki8al add? (1 KS
micritic-detrital-d4 { St SGFf fAYSAad2yS GAGK YAy2NI3aldokingdai 2y S ®
reservoir (aquifer) potenéil and transition to underlying Hensel; encountered tite, bioturbated

limestone and siltstone with no reefal development. The basal beds show a transition from calcareous

Lower Glen Rose to dolomitic Hensel units.

Hensel372n 0 0 QOY ¢ KS |1 Sy aSt Fyau k.2, Yo o - 0 GKAO]
at this location and is in transition frontoarse % - ;
siliciclastic deposition in the west to interlayering wit
Lower Glen Rose carbonatesid dolomitic mudstone
and siltsone stratato the east. As the Hensel change
facies to the east, the formation plays an importa
hydrostratigraphic role as raaquitard for the Cow
Creek. This is a significant change that can be obser
at the Skipton locationpssibleunconfined CowCreek
aquifer) vs the Dripping Springs Public Water Sup
wells (confined Cow Creek aquifer).

The entire formation was cored (cores9¥ The
dzLJLISNJ HoQ O2yarada 27F al
mudstone. The middle section is primarily carbona
with some anhydrite at 408 m 1 Q®¢ KA a Ay
a thin reefal bed at several localities in the west, as w|
as a thin conglomerate un{Hunt et al., 201} Neither : ;
facies were observed at the Skipton location. The baFigiure 4Photo 0 slabbed core at tHease
unit is adark gaey-green & ttack dolomiticmudstone of the Hensel (Core 10).
with quartz grains, coal & woody fragments, pyrite ar
scattered intraclasts. It rests unconformably ovethe underlying Cow Creek formatiofhe caliper log
shows washouts in the basal Hensel mudstotted areinterpreted as conduits providing an important
avenue for groundwater flow. The lowermost Hensel beds contain very coarse extraclasts aog tear
clasts at the contact with the Cow Creek paled$ogjure 4. Severaldetailed geologial studieshave
been published on the Hensel Cow Creek contadh this general aregStricklinet al., 1971; Amsbury
and Jones1996 Owens and Kerans 201Bunt et al., 2011). Additional interpretation of theSkipton
well cores will add to thatunderstandingand provide impaant data on groundwater movement
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Cow Creek433pmMnQ0Y !G4 GKS G2 a_ b NB
transitional paleosol (438 p M QU Y t NR Y I N 2
with coarse extraclasts of Cow Creek limestone and
graygreen claystone (figure-paleosol photo) This | -
interval represents an importanzone of reworked
Cow Creek beachrock and supratidal gypsiferous
calgete. It may also marla transition zone for the
influx of meteoric surfacevater to the underlying
carbonate section. The caliper log indicates that the -
upper paleosol beds are washedt and, together &
with the basal Hensel create a conduit for:

groundwate flow and an entry for groundwater|,
movement into the skeletal limestone storage units @
the upper Cow Creek.

(4510 T N QO Y grhifstBrietd idgdina hash with
excellent moldic porosityphoto- skeletal grainstone)
(A70p n N QO R2f 2 YA (rfe >with T dogdS RUS B WIS R el
porosity and (50 Mmn Q0 G KAY Ay G SFigure5-Photo of slabbed core from Cow Cr:
and dolomitic mudstone. The sharp contact with thformationt typically an important interval fc
underlying Hammett (rather than the transition seegroundwater production within the Trini
elsewhere) and the apparent absence of some of tlAqwferr (Core 13).

basal Cow Creek dolomitic mudstones,yniadicate a

minor fault between the two units with slippage along Hammett claystone.

Hammett G10p pH QO Y ¢KS 1 FYYSGG F2NXIFGA2Yy A& nHQ GKAOJ
aquitard for the underlying Sligo and Hosston units in central TéXaes.upper contact with the Cow

Creek is sharp; lithologically the Hammett consists of dolomitic claystone, gray green and sticky with
minor thin sandstones and siltstones. Towards the base of the interval is a thin, medium to-coarse
crystalline dolomite wth oyster fragments. The basal shale is transgressive; it onlaps the underlying
Sligo formation. Large washouts are well defined on the caliper log where the clays have sloughed into
the borehole. Samples below this point carry a high percentage of Hanutagstone. The unit can be a

drilling and completion challenge in this area and requires carefutlpheplanning.

Lower Trinity Aquifer

Sligo552py N Q0Y ¢KS HyQ 2F {fA32 NBLINBaSyida (G(KS dzZLRA LI
in the oucrop to the west in Blanco County, the Sligo is absent and Middle Trinity rocks rest directly on

the SycamorelHosston. The upper beds consist of dolomitic limestone with a coarse skeletal hash in a

fine crystalline matrix. The remainder of the interval dackstonegrainstone, dolomitic, skeletal
micritic-detrital, and hard and tite. The Sligo is not an aquifer in westernmost Hays County but may
contain water if fractured, closer to the Balcones Fault Zone.
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Hosston(580T 0 p Q0 Y ¢ KS LINBRZYRWKWVDAOt RELAID LIREAYI2Y T2 N
Skipton well. It is the subsurface equivalent of the Sycamore formation that outcrops 10 miles to the
northwest at PedernalefallsState Park. There, the conglomeratic Sycamore can be observed resting
directly on Pennsylvanian, Marble Falls Limestone. The Hosston does not produce water in the
immediate Henly area but is a minor aquifer in northern Hays County. It is predominantly coarse
siliciclastic with reddish brown dolomitic siltstone, mudstone &nid dolomite. The primary producing

interval contains conglomerate with pea gravel to cobble sized clasts. As long as Middle Trinity
groundwater is available and fairly good quality, few residential wells are drilled to the Hosston.

Inthe Skiptonwelli KS  dzLJLJISNJ pnQ 2F 1 23aad2y A& alkyRadz2ySs
grained with some intergranular porosity; & réaown dolomitic siltstone and mudstone with thin
bedded, finely crystalline, red brown, silty dolomitgypsum/ahydrite crystals wre observed at 630
cnnQT 6AGK FAYS (2 YSRA dzYoro@mftewyhproblgs2 t 2 YAGA O al yRa

From676r Mn QA & | O2y 3t 2YS Nlginesizatryldsis mald up OfPaléotos G 2 |
rock (notably fine crystalline Ellenburger dolomite).eTéparse clastics are cemented with dark -red
brown, silty mudstone. Groundwater was encountered at the top of the interval. The coarse packing of
the conglomerate retains sufficient porosity to leéfective asan aquifer. It was estimated that there
was aflow rate of 20-30gpm although the interval was not tested. The Hosston can be productive in the
Henly area.

¢CKSNBE gla | y22aGlo0tS O02f 2N OKIyaS Ay (GKS OdzidaAy
consist of brick red sandstone, calcareous cetneith fine to coarse quartz grains; and red brown
calcareous mudstone with thin, very silty, sandy limestone with skeletal grains (ostracods). The basal
bed is fine grained, tite quartzose sandstone.

Paleozoic, Pennsylvanian Smithwick Formatii85761p Q H0Y ¢KSNBE gl a | O2f 2 NJ «
GKAES RNAEfTAY3I G TopQd ¢KS dzLIISNJ 6SRa ' NB YdzRA (
alyRaAG2ySY ONBaGFEEtAYS ljdz NIT X @SNE KIFENR® ¢KS 02i
gray-green mudstone, with thin partings and iron staining; & sandstone, crystalline quartz cement, fine

to medium, sub rounded grains. The Paleozoic at this level is not metamorphosed and is not within the
Ouachita Thrust & Fold Belt.

The geophysical log (G®&S) was unable to record below 723 feet because the hole was blocked
and therefore the exact contact with the Paleozoic is not firm. The Caliper log did not record past
TMTQ®PECKS al YL Sa 02y il A yilsroldEgsty Handed) anthBre viab A vy 3 F N.
diagnostic lithology. The description is interpreted as Pennsylvanian. There was no observed reservoir
rock in the short section penetrated and no indication of water associated with the unconformity.
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Downhole Camera/Video

As part of the formatiorevaluation program, a downhole camera was run in the Skipton well on August

17, 2017 (Justin Camp, BSEACD). Cameras have been used in the drilling industry for many years and are
useful tools to evaluate casing and hole conditionise excellent definition and versatility of modern
equipment also allows for detailed downhole geological interpretation of the rock stfgipendixC

contains a series of screenshots taken from the Skipton well downhole video.

¢tKS {1ALW2y ¢Sttt gFa RNAEESR IyR O2NBR (G2 nrTy
Because of potential borehol@stability problems drilling through the Hammett claystone, it was
decided to run the video in the Cow Creek aquifer before drilling out. The definition provided by the
camera allows correlation with cuttings samples, conventional core and geophysitdbgeelThe tool
gla FtotS G2 NBO2NR RIFOGF 2yfte G2 | RSLIK 2F nnT1tQ 0

From surface to 102 feet thdpper Glen Roseection is thikbedded with several small cavities
Y2GSR 0 op®pQ I ¥R terrnotédnsQattribuaedl 16 Mall sukdcd sbigtion feattires
and/or drill water. Most of the Upper Glen Rosg
section is alternating thibedded carbonate andEETEENIERE:
mudstone with thin, wavy laminae partings. The
FNB @SNE AYVEEE OF 0AdA S
appear to be associated thi bedding planes. AtfS .
H o argstalline nodulesvere encounteredhat are g
probably anhydrite and associated with evaporitg
at the base of the Upper Glen Rdgégure 6)

T Q (K

In the Lower Glen Rose T NR Y ,
Hnnody QY  § KS Edamplés NG skelezal
limestone with gastropods and irregular laminatio

with nodular bedding. There is a large oyst?:r_ 65 hot fromd hole vid £ 230
fragmenst @ HAHOHQ® Ly §KS§ . 9oreoonapshotirontiownhole Video a

A . . ft-White nodules are likely anhydrite associat uz .
Hnc ®pQ UKSNB FNB Ay UDB yihthe contact between the Upper and Lowe ! NB U 2
0 dZNNNE 6 A y. 3 ave crinklel lﬂimlrﬂh@(@(ﬁﬁbly@|en Rose formations.

associated with stromatolites) and burrowing. ,

smallleS OFly 0SS 2B D 20Sc dp Of SI NJ 6SRRAY I O2y il O«
solution features, possibly associated with bedding planes and several limestonenithdskeletal
FNXAYSydad 'd HTnodcQ A& | ayrftf cé¢ Ol @AGE HKAOK |
interbedded layers of skeletal limestone and burrowed fine clastics. There are several beds with small
OFr@AGASE FTNRBY onis @we-R SDTAcydS/R | fy IR@hSidgnGiied wispy, Todwn
ANNB3IdzE F NJ £ YAYIS FyR avlfft @dzagap greed, with/digrdpite® A & |
fFrYAYlI ST @dz3a |yR R2f2YAGS ONRadGlrfad CNBY onyetQ
beds with disrupted laminae antl y (i NI Of | & (isdadbioturliatecb bedh wiitli disrupted laminae,

small vugs and shell fgments. There is also a good example of a momop (rudist) limestonebed

FNRY omMmM®P0oQ (2 oMHQ
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TheLower GlenRosdzy A i TNRY oomQ (2 GKS G2L) 2F GKS 1 Sya
Ol ND 2 ¥ lreéf8l/tnound buildup of the Blanco River Valldy the Skipton well the unit is
predominantly burrowed or bioturbated limestone, dolomite and siltstone with some skeletal limestone
boppdPo QYR ocy dT QO P

The2 0 ASNIBSR ¢ (SN t S gaprroxitately ih& SamesaS thé staticavatér ievelo T 0 Q
NEO2NRSR | FOSNJ GKS LizyYLIAy3a GSadeo . SOFdzasS 27F Of 2dzR
the unit descriptions should be taken from cores auttings samples however, there are several
excellent video shots in this part of th .
borehole due to the skill and
persistence of the operator.

In the Hensel section there is
good video footage (418 H)1 @1 a
coarse mollusk limestone with moldi
porosity ina @ NB FTAYyS YI
there is a bioturbated bed with irregular
clasts and fine laminations. There is al
I ¢Sttt FT2N¥SR O @
ySIFN) GKS oFasS 27
(Figure 7.

Cow Creek, paleosol uné n o 0 Q

e l'%Fﬂigure7-Dow’F1hol*e video snapshot of cave observed at 43
Cloud/ water along this interval made itdepth near the base of the Hensel forrt.
difficult to make out details in the video.

MY nonQ (2 nnoQ GKSNB FLIWSEHFNE G2 0SS aSOSNrt avlf
cavity with flow. The voids or cavities at the base of the Hensel arttieatop of the Cow Creek
O2NNBalLRyR (2 da¢l aK 2dziaé¢ 2y GKS /FEALSNI €23 yR |,

Geophysical Logging

Geophysical well logging has been an integral part of the Oil and Gas business for the past 100 years.
Logs are routinelyun for multiple purposes including formation evaluation and field development. The
water-well drilling industry uses a similar set of downhole tools. On deep, commercial wells, complex
and expensive logging runs are common, providing critical subsurfearenation for well development

and completion. Few domestic ieghowever, run geophysical loggdany of the logs that have been run

on domestic and PWS wells Hays Countware available through the TWDB and groundwater districts.

In preparation to drill the Skipton monitor well, HTGG@&ff reviewed and correlated all available
nearby geophysical logs andat® Well Reports. These efforenabled the district technical team to

work closely with the drilling contractor in predicting the depth and type of rock expecte

hy 1dz3dza0 HHX wamTX 6AGK GKS {(1ALNz2y Sttt I
equipment was set up and operating (Ron Eles BlancePedernales undwater Conservation
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fill up with sloughing FHAY S G Of a2y Sod-oRdzy sy dzya &8I WY AMBSNI [ 2
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composite logis included in this reporin AppendixB. Original log files in dital format will be made

available on the HTGCD websitevw.haysgroundwater.com

The gamma log was used to identify rock formations and, together with the cuttings samples
and cores, to interpret lithology andepositional environment. The Resistivity tool was also used for
correlation purposes and to identify physical properties of the rock and fluid content. The Caliper tool
records boreholediameter. It can be used to identify wash outs, cavities and fragufborehole
enlargement).

The composite log (or completion log) combines information from all of the formation
evaluation tools to identify the geologic strata, the aquifer and the confining units. Combined with
geochemical analysis of the groundwaterdagritical pumping test data these techniques will help the
groundwater district understand and better manage the aquifer.

Aquifer Test Analysis

Aquifer tests allow estimation ofquifer storage properties such as Transmissivity (g rate at which

an guifer transmits water horizontally and Storativity (S§the amount of water an aquifer releases

from storage for a unit drop in water lewel These two parameters can be used to modaivhmuch
drawdown an aquifer is likely texperience if subjected tox¢ended periods of pumping. Aquifer tests
involvepumping from a test well for aertain amountof time while periodically measuring water level
changes at the pumping well and at a separate observation well. This drawdown versus time data can
then be plotted and fit to various theoretical aquifer model curves to yield estimates for T and S.
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