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RULE 5-1 PURPOSE

The Barton Springs/Edwards Aquifer Conservation Disfrié¢t Di s was createdih 1987 by

the 70th Texas Legislature under Senate Bill 988 (now codified at Special Disiradt Laws

Code, Chapter 8802) and Qiter 52 (revised to Chapter 36) of the Texas Water Code (TWC).
The District's mandate is to conserve, protect, and enhance the groundwater resources of the
Barton Springs segment of the Edwards Aquifer and other groundwater resources located within
the Dstrict boundaries. The District hdmen enabled witltertain authorites, including the
authority to adopt and enforce well construction standdodschievethis statutory mandate

The District has developed thesminimum well construction standarder the purpose of
preserving and protecting the groundwater resouwwcest hi n t he Di sahdin ct 6s
recogrition of the need tgreventgroundwater waste and/or pollutitimat may occur as a result

of inadequate well construction practices



Figure 1 - well Construction Zones




RULE 5-2 DEFINITIONS

fiAbandoned Wellb - a well that has not been used for a beneficial purpose for at least six

consecutive months and/or a well not registered with the District. A well is considered to
be in use in the following cases:

1. a nondeteriorated well which contains the casing, pump and pump column in good
condition;

2. a nondeteriorated well which has been capped,;

3. the well is used in the normal course and scope and with the intensity and
frequency of other similar users imetgeneral community; or

4. the owner is participating in the Conservation Reserve Program authorized by
Sections 12311236, Food Security Act of 1985 (16 U.S.C. Sections 3#36), or a
similar governmental program.

AA N n ul a r-th&imetmeable material groutemplacedn the annular space between the
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borehole wall and theutermostcasing to prevent the downhole movement of surface
water or the vertical mixing of groundwater.

nul ar-th8 gpace leetveen thatermostasing and borehole wall.

t e s i ainthatZparnoé the Edwards Aquifevhere water is confined irthe aquifer
under pressure so that the water will rise in the well casing or drilled hole above the
bottom of the confining bed overlyingalaquifer. This zone ixoextensivevith the part

of the Edwards Aquifer that is downdip of the Recharge ZBigire 1)

mo s p h e r i- aseddam ofrcemergniplacedrom two (2) feet below land surface to
the land surface when using granusadium bentonite as a casing sealant or plugging
sealant in lieu of cement.

n t o a soditenchydrous aluminum silicate clay mineral (montmorillonite) commercially
available in powdered, granular, or pellet form which is mixed with potable water and
used for a variety of purposes including the stabilization of borehole walls durilivgdril

the control of potential or existing high fluid pressures encountered during drilling below

a water table, and to provide a seal in the annular space between the well casing and
borehole wall.

ACasing - a watertight pipe which is installed in axcavated or drilled hole, temporarily or

i Cl

permanently, to maintain the hole sidewalls against caving, advance the borehole, and in
conjunction with cementing and/or bentonite grouting, to confine the ground waters to
their respective zones of origin, andot@vent srface contaminant infiltration

osed Loop Gl aventiealciogetl sydteenlwell used to circulate water, and
other fluids or gases through the earth as a heat source or heat sink.



fiConfining Bedo - a body of impermeable or disctly less permeable material stratigraphically
adjacent to one or more aquifers.

fiCritical Environmental Feature 0 - a feature such as a sinkhole, fault, or fracture that is a point
recharge source for an aquifer.

fiDistrict 0 - the BartonSprings/Edwards Aquifer Conservation District (BSEACD).
fiDomestic Usé water used by, and connected to a household for personal needs or for
household purposes such as drinking, bathing, heating, cooking, sanitation or cleaning,

and landscape irrigatiorAncillary use may include watering of domestic animals.

fiDomestic Welb - a well providing groundwater for domestic use.

A Dr i |7 laeyrpérson licensed in the state of Texas for well drilling and construction in
accordance with the Texas Occupati@dh® de Chapt er 1901, AWat er
amended.

fiDrilling Authorization 0 - an authorization issued by the District for the drilling or
modification of a well.

AEastern Freshwater Edwéte danagient zogecthateintludeszhe n e 0
Edwards and Upper Trinity aquifers between 1) the eastern boundary of the Western
Freshwater Edwards Management Zone, generally corresponding to the Edwards
Aqui ferds saturated t hi cdeertaissructoral boungriesp x i ma
and 2) the western boundary of the Saline Edwards Management Zone, generally
correspondingtothesoa |l | ed f b;attie lower hyelrostrdtigraptdc boundary of
this management zone generally extends to the babe ofppemost units of the lower
member of the Glen Rose Limestone that contain elevated concentrationsS@) Ca
water.

AEdwards Aquifero - the watetbearing zone comprised of the Edwafioupand associated
limestone formations.

AEdwar ds an@ Assacipted Limestone Formations i includes the Cretaceocuage
Edwards Group (Kainer and Person Formations) and the overlying Georgetown
Formation.

AEdwards Outcropo - the Edwards and associated limestone formations found at the surface.
This area igienerally referred to as the Edwards Aquifer Recharge Zone.

AFreshwater Edwar dsi dtallecidvge eermdonthe twbonanagement zones
of the Freshwater Edwards Aquifer, viz., Western Freshwater Edwards Management
Zone and Eastern Freshwater Edwards Management Zone.

AiGroundwater or Underground Watero - water percolating or otherwise alite move located
beneath the earth's surface; by statute, this excludes but does not include water co
produced with oil and gas extractiandproduction.
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A Gr o ua flaid mixture of the following types of materials of a consistency that can be forced
through a pipe to permanently plug wells or toebegplacedn the annular space between
the borehole and the casing to form an impermeable annular seal

(1) Cement gout - a neat portland or construction cement mixture of not more than
seven gallons of water per @bund sack of dry cement, or a cement that contains
cement along with bentonite, gypsum or other additives.

(2) Bentonite grouti a fluid mixture of sodim bentonite and potable water mixed at
manufacturerods specifications to a slurry
directly into the annular space between the casing and the borehole wall. Its primary
function is to seal the annular space idesrto prevent the vertical subsurface migration

or communication of fluids in the annular space.

(3) Cementbentonite grouti a mixture of one (1) 9$¢ound sack of dry cement to 7 %2
gallons of clean water and 2% to 6% bentonite (by weight 2 to 6 potmdsgrease
fluidity and to control shrinkage.

A Gr o u fi thenagt@f emplacing grout by an authorized grout placement method.
fiHand Dug Wello - wells with a diameter greater than thidix (36) inches and less than 100
feet in depth installed by hamligging or by auger drilling are considered to be hdungl

wells.

ALower Tr i nianypquifergcompiisieg tlie Sligo and Hosston Members of the Travis
Peak Formation.

5t

Lower Trinity Mathearmpragement zong that ésacomposed of the Lower
Trinity Aquifer.

fiMetero - a water flow measurement device which meets American Water Works Association
(AWWA) standards for the line size, pressures, and flows, and which is properly installed
accordingo the manufacturer's specifications other measuring device approved by the
District capable of measuring the actual volume of water pumped and maintaining a
cumulative record of measured flows.

5t
=

ddl e Tr i nii anyaquiferqaompiristng ¢the Wwer member of the Glen Rose
Limestone, and the Hensell Sand and Cow Creek Limestone Members of the Travis Peak
Formation.

5t
=

ddl e Trinity Mé&themaanaenent zonetlwaho@raprises principally the
Middle Trinity Aquifer, except that the upper boundary of this zone is defined to exclude
elevated C&0, waterbearing units in the upper portion of the Lower Glen Rose; this
boundary may alsobe coinddent with the top of a Areefo
Lower Glen Rose Formation (when present).

=]

Ne w Wanl Well that is not an existing well or any existing well which has been modified
to increase water production after August 13, 1987.
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AMNexempt Domest i ci aldenestid welDduthori2étefor luge in accordance

with District Rule 31. 20.B (Anonexempivell.)

fNonexempt Welb - a well required to obtain a permit for the production of groundwater from

ot

1]

Po

within the Districtand required to report groundwater use.

sitive DiExpglead eme nilamout pldcement method whereby grout
emplacedby a positive displacement method such as pumping or forced injection after
water or other drilling fluid has been circulated in the annular space sufficient to clear
obstructions. A grout placement pipe shall be lowered to the bottom of the annular space
or zone being grouted and raised slowly as the grout is introduced. The pipe shall be kept
full continuously from start to finish of the grouting procedure, with the discharge end of
the pipe being continuously submerged in the grout until the annulee spaompletely

filled. In the event of interruption in the grouting operations, the bottom of the pipe shall
be raised above the grout level and shall bete-submerged until all air or water has
been displaced from the pipe and the pipe flushed elgharclear water.

sitive Dl spéraice miedweoutiplacdnéent method whereby a measured
guantity of grout, sufficient to fill the annular space shall be pumped into the casing, after
water or other drilling fluid has been circulated e tannular space sufficient to clear
obstructions. A drillable plug constructed of plastic or other suitable material shall be
inserted on top of the grout. The plug will be forced down the casing using either water or
drilling rods and therefore forcingpe plug to the bottom of the casing. Pressure shall be
maintained for a minimum of 24 hours or until such time as the sample of the grout
indicates a satisfactory set.

t Wht e-mwater that is safe for human consumption in that it is free fromritigsiin
amounts sufficient to cause disease or harmful physiological effects. For purposes of
these Rules, water may be rendered potable by adding chlorine bleach at the rate of one
(1) gallon of bleach for every 500 gallons of water.

fiPluggingo - theabsolute sealing of a well bore in accordance with approved District standards.

fiRechargeZoned - Generally, that area where the stratigraphic units constituting the Edwards

=]

St

Aquifer crop out, including the outcrops of other geologic formations in proximity to the
Edwards Aquifer, where caves, sinkholes, faults, fractures, or other permeable features
would create a potential for recharge of waté@m the surfaceinto the Edwards
Aquifer. The recharge zone is identified as that area desigbpthe Texas Commission

on Environmental Qualitpnt h e a gfficalcmads.s

| i ne Edwar d23o nMadheargaeagamertt zone that includes the Edwards
Aquifer east of a designated boundary line corresponding to points where its water
chemistry generally comprises total dissolved solids concentrations of 1,000 mg/L,
coll oquially knrowniFigaesd)t he fAbad wat e

nitary -WedtdtighSdewack @ maintain a junction between the casing and the
pump column which prohibits liquids or solutions, including water, from entering the
well through the well head and potentially contaminativegwell
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ASur f ace C0ob seplihgedff iaacas®d of undesirable water, surface material, or other
potential sources of contamination to the well bore by proper casing and/or grouting
procedures.

fiTarget Production Zoned i thezonein which theproposed well will be completed to produce
groundwater The target production zone shall eitherthe Freshwater Edwards aquifer,
the Saline Edwards aquifer, thipper Trinity aquifer the Middle Trinity aquifer, or the
Lower Trinity aquifer.

1

T eWd | {adwell that is constructed to be used solely for hydrogeological evaluation of the
aquifer(s) and assessment of prospective uses of water. (A nonexempt well.)

=]

Tr emi e Meegrobtpldcement method whereby a tremie pipe is lowered to ttoenbo
of the annular space or zone being grouted and raised slowly as the grout is introduced.
The tremie pipe shall be kept full continuously from start to finish of the grouting
procedure, with the discharge end of the tremie pipe being continuouslgigeduhin the
grout until the annular space is completely filled. This method is also known as the
APositive -Eixdmglraoemeiett hod. 0

1]
—
—

e mi el aRibufardevice that carries materials to a designated depth in the hole.

1]
—
—

i ni ty Gr @incldeAthauUppeeMember of the Glen Rose Formation, known as
the Upper Trinity; the Lower Member of the Glen Rose Formation, and the Hensel Sand
and Cow Creek Limestone Members of the Travis Peak Formation, known as the Middle
Trinity; and the Slig and Hosston Members of the Travis Peak Formation, known as the
Lower Trinity.

1]
—
—

inity Outcr op -Mamaaagemard zohe catresponding to the geographic
area where units that comprise the Trinity Group Aquifer are exposed at ground surface
or by convention, that part of the Upper Triniygquifer that is not hydrologically
connected to the Edwards Aquifer; wells located in this management zone may also be
subject to additional requirements of the Middle Trinity and/or Lower Trinity
Management Zones, depending on their completion characteristics.

1]

Upper Tr i niitap aghifgrucormpeasing the upper member of the Glen Rose
Limestone.

AiUndesirable Watero - water that is injurious to human health and the environment or water
that can cause pollution to land or other waters.

i V o i- d general term for pore space or other openings in rock. The openings can vary from
very small to cave size, and are fillwtth water below the water table.

fWater Tableo - the upper boundary of the saturated zone in an unconfined aquifer.

AWat er Ta bthatpaZa theedvards Ajuifer confined only by atmospheric pressure
This zone iscoextensivewith the area designated by the Texas Commission on
Environmental Qualityas Recharge Zor(&igure J.
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AWestern Freshwater Edwahe mhaagdiem acgectmeintludesadzien e 0
Edwards and Upper Trinity aquifers west of a designated boundary line corresponding
generally to the Edwards Aquiferds saturat
in certain nearby areas by the surface @sa®f largethrow faults; the lower
hydrostratigraphic boundary of this management zone generally extends to the base of the
uppermost units of the lower member of the Glen Rose Limestone that contain elevated
concentrations of G80, water.



RULE 5-3 GENERAL

Construction of wells and installation of pumps shall be performed by a licensed driller or pump
installer in accordance with the Texas Occupse
and Chapter 1902, N Wat e mdedyand the ARlmimgirativerRalesafl | er s
the Texas Department of Licensing and Regulation, 16 Texas Administrative Code, Chapter 76,

as amended, and as specified by these District standards. stdh@ardsof the Texas
Commission on Environmental Quality umc® TAC, Chapter 29@nd anyother loca) state, or
federalregulations that may be more stringent than these District standards shall be adhered to
where applicable. Additionally, any unique situation may require construction to go beyond
these minimunstandards in order to protect groundwater sources.

RULE 5-4 WELL LOCATION

A. Except in the case of monitoring and dewatering wells, which may be located
where necessity dictates, all wells shall be located in compliance with the
following minimumhorizontal distances:

(1) One hundred fifty (150) feet from any possible source of potential
contamination which includes, but is not limited to existing or proposed
livestock or poultry yards, cemeteries, pesticide mixing and loading
facilities, dry liter poultry facilities, privies and underground and
aboveground storage tanks used to contain static hydrocarbons or
hazardous substancel$ a possible source of potential contamination is an
existing abandoned well located on same property, the exisglignust
be pluggedn accordance witlRule 35 and 511. If it is to remain in
service, it must be brought up to current District standards and registered
with the District.

(2) One hundred fifty (150) feet from any existing or proposed septic system
absorption fields, septic system spray areas, wiaflet sewage and liquid
waste collection facilities, existing wells, or Critical Environmental
Features.

3) Fifty (50) feet from any property line Exception to this rule iallowed
whereplatted or deed restricted subdivisions regulate spacing of wells and
onsite sewage systems or public wastewater treatment is provided and
utilized by the landowner. Wells subject to this exception shall maintain a
minimum horizontal distance diive (5) feet from any property line.

B. Wells shall not be located at a site location that is generally subject to flooding.

C. Wells shall not be located at a site generally subject to high traffic or in an area of
heavy construction activityWhere such a lation is the only available location
due to site constraints, the well head shall be protected with well marked and
easily visible barriers to provide sufficient protection to prevent possible damage
from an impact or collision.



All well locations aresubject to inspection and approval according to the

Di strict
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concurrenc

Variances. Variance may be approvsdthe General Manageao allow for a
decrease in the minimum horizontal distang@scified in5-4(A) provided that no

other site is available on the property due to property size constraints and not due
to the location chosen for the septic system, drain field or other possible sources
of contamination. Variances shall only be apprey if the proposed well
completion and setback distance is sufficient to prevent contamination.

(1)

The maximum possible distance must be maintained from sources of

potential contamination. The indicated nmimum horizontal distances
may bedecreasedy one (1) foot of distance for every two (2) feet of
annular seatlepth below the upper twenty (20) feet of annular Eeatble

1). Should the depth of annular seal extend beyond the top of the Target
Production Zone or the static water level, this additioegthl shall not be

used in calculating the setback reductiomhe General Masger or
designated representative may consider the approval of an alternate static
water level if existing area water level records indicate a higher average
water level than the level observed at the timeridting.

(@)

3)

maintain a minimum horizontal distance of five (5) feet.

Where a variance to-%.A(1) or (2)is allowed, a well shall be located to
maintain a minimum horizontal distance of fifty (50) feet.

Where a variance to-8.A(3) is allowed, a well shall be located to

Table 1- Grout Depths and Minimum Setback Distancesvith Variance
(all units in feet)

Depth of Setback PSC Min. Setback | PL®*Min. Setback
Grout? Reduction Distance Distance
(A-20)/2 1586 5 0B
A B C D
406 10 140 40
1006 40 110 10
14006 60 90 5"
18006 80 70 57
2200 100 50" 5*

! Units in feet below ground surface. Maximum depth of grout limited by the depth of the top of

the target production zone or the static water level.
2 PSC = Potential Source of Contamination

% PL = Property Line

4 Minimum setback distanaequiredby Rule

10




RULE 5-5 WELL CONSTRUCTION

5-5.1 GENERAL REQUIRMENTS FORALL WELLS

A.

DRILLING AND CASING

(1)

(2)

3)

(4)

(5)

With assistance from the licensed water well drillbe applicantshall
specifically identify the Target Production Zone in the Drilling
Authorization application. The applicant shall specify tharget
ProductionZone to be either: the Freshwater Edwards aquifer, the Saline
Edwards aquifer, the Upper Trinity aquifer, the Middle Trinity aquifer, or
the Lower Trinity aqider. Upon review of the Well Drilling
Authorization application and prior to application approval, the District
shall specify the maximum allowable drilling depth based onTHrget
Production Zone identified in the application and the minimum drilling
and casing depths in accordance with the specified requirements for each
target production zone. Each well shall be completed in accordance with
these drilling and casing specifications with some variance allowed based
on conditions experienced in theléie

Any drilling fluids usedto facilitate the drilling processhall be limited to
PotableWate only. If fluid additives areused, such additiveshall be
limited to the list of acceptable additives as defined in American Water
Works Association (AWWA) Standards for water wedsd shall be
utilized in accordancewith recognized drilling industry standards and
practices.

After drilling of the well has commenced, the wellbore shall not be left
unsealed or open to allow commingling between aquifers or production
zones that differ in chemical quality for a period greater than fourteen (14)
calendar days.

All casing shall comply with the fldwing requirements:

a. Casing used fordomestic wells shalhave a minimum inside
diameter o# %2inches.

b. The casing shall have the proper collapse strength and be strong
enough to resist the pressures exerted by the surrounding materials,
forces imposedn it during installation, and corrosion by soil and
water environments.

All steel casing shalbe new and shalcomply with the minimum

specifications outlined in the current AWWA Standards for water wells.
Use of previously used casing is prohibited.

11



(6)

(7)

All PVC casingshall beNational Sanitation Foundation (NS¥C) or
American Society of Testing Matal (ASTM) F480 minimum SDRL7
approved water well casing.

Monitoring wells may use other materials, such as fluoropolymer (Teflon),
glassfiber-reinforced epoxy, or various stainless steel alloys.

ANNULAR SPACE

(1)

(@)

(3)

(4)

For all exempt and NDUwells, the diameter of the borehole from the
surface to the designated depth shall be a minimums3afidches larger
than the outside diameter of the outermost w&s$ing. (Example: use of
4 Y%inch SDR 17 PVCcasing with an outside diameter ofriehes would
require a minimun8 % inch-diameter borehole).

For all other nonexempt wellsthe diameter of the borehole from the
surface to the designated depfials be a minimum ofl inches larger than
the outside diameter of the outermost well casifigxample: use of-5
inch nominal Schedule 10 steel casingh an outside diameter of 5 ¥
inches would require a minimum 9 ¥z indiameter borehole).

All casing shall be centered such that there is an equal distance of annular
space from all points on the casing for the entire length of the annular seal
interval.

Annular space requirements for alklls without specified standards in
this rule (including bt not limited to: alluvial wells, monitor wells, test
wells, and certain exempt wells) shall, at minimum, be constructed to
comply with State minimum standards. Other more stringent standards, to
be determined by the Districdn a caséyy-case basis, may also be
required if necessary for groundwater quality protection and preservation.

GROUTING AND ANNULAR SEAL

(1)

(2)

3)

(4)

All wells shall be completeth and open only tothe specifiedTarget
ProductionZonewithin the defined management zone

The annular space aroutite outermostasing shall be grouted and sealed
to the depth of the specified annular seal intervals.

All wells shall be constructed suthatthere is no commingling between
aquifers or production zones that differ in chemigahlity in order to
prevent the quality degradation of any aquifer or zone.

Any existing well that is determined to be or have the potential to be a
source of pollution or quality degradation due to commingling of aquifers
or production zones that d#if in chemical quality shall be retrofitted and
recompleted to these standards (if feasible and practical) or plugged and
abandoned.

12
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(6)

(7)

(8)

(9)

(10)

(11)

Wells completed to produce undesirable water or constituents shall be
casedand sealetb prevent the mixing of water epnstituent zones.

Each well shall be grouted and sealed in accordance with the specified
annular sealing requirements for eda@rgetProductionZone. Thetotal
volume of grouto beused shall be calculated to be equal%% ofthe
boreholecasing anulus volume for the specified annular seal interval.
The initial volume of grout emplaced shall be equalli®% of the
boreholecasing annulus volume with the remaining volume to be used
only if needed to reach the required depth or to observe retrtise
surface. After emplacement of this initial volume of grout, the dapth

the topof the annular seal shall be determined. If the required depth has
not been reached, the remaining volume shall be used. If the required
annular seal is still not heved, the District may consider proposals for
the use of alternate materials (such as granular bentonite, bentonite chips,
or disinfected sand or gravel) to bridge through the voids and highly
permeable intervals. Such proposals shall be consideredaselay-case

basis and shall not be implemented without prior approval from the
District.

Grout shall beermplaced by either the positive displacement interior or
exterior method (i.e. pumped under pressure).

Grout material shall consist of Cemenout, Bentonitegrout, or Cement
Bentonite grout and shall be mixed according to manufacturers
specifications. When Bentonite @emeniBentonitegrout is used for
annular seahg or plugging the annular sear well boreshall be topped
with a least two(2) feet of cement grout to serve as an atmospheric
barrier.

Bentonite grout may not be usedht formation water to be sealed aff
the mixing waterhas chloride concentrationsabove 1,500 mg/ltotal
hardness concentrationfCa++ & Mg++) above 500 mdy or if
hydrocarbons are present.

Sulfate resistant grout (Type V cement) shall be used for the annular seal
to seal off all watebearing units producing waters witulfate (SQy)
concentrations abové&,500 mg/l. The annular seal tarval shall be
sufficient to provide an impermeable seabove and below the zone
producing elevated sulfates. An alternative cementitous material
providing equivalent protection to severe sulfate exposure may be utilized
with prior approval from the Gwral Manager or designated
representative.

Grouting and sealing requirements for allells without specified

standards in this rule (including but not limited to: alluvial wettgnitor

wells, test wells and certain exempt welly shall, at minimum,be

constructed tocomply with Stateminimum standards. Other more
13



stringent standards, to be determined by the Districta casdy-case
basis,may also be required if necessary for groundwater quality protection
and preservation.

SURFACE COMPLETION

(1)  All wells using plastic casing shall be constructed with a steel sleeve or a
concrete slab or sealing block.

a. A concrete slab or sealing block shall:

I. be placed above the cement slurry around the well at the
ground surface;

ii. extend laterally at least two (2) feet from the well in all
directions and have a minimum thickness of four (4) inches;

iii. be separated from the well casing by a plastic or mastic coating
or sleeve to prevent bonding of the slab to the casing; and

iv. be slomd to drain away from the well.
b. A steel sleeve shall:
i. bea minimum of 3/168nches in thickness;

ii. beat least twenty four (24) inches in length and extend at least
twelve (12) inches into the cement;

iii. beat a minimum of two (2) inches larger in diameter than the
outside diameter of the outermost well casing and centered
such that there is an equal distance of annular space from all
points on the casing.

iv. have aminimal radial thicknessf one (1) inch from all points
on the casing; and

v. havethe annular space between the sleeve and the well casing
filled entirely with cement

(2) Pitless adaptaemay be used in accordance with 16 TAC §76.1000

3) The top of the casing shall extend a minimoihtwelve (12) inches above
the land surface or the slab/sealing block.

(4) The well head of all wells shall be completed with a watertight sanitary
well seal. The seal shall have at least a tauesmter (%) inch
unobstructednspection portith a threaded welblug positionedto allow
unrestrictedaccessnto the wellwith a water level measimg device.

14



(5) Except for NDU wells, all new nonexempt wells and all existing
nonexempt wells upon pump replacement servicing shall be equipped with
a Sch. 40PVC pipe extending from the surface inspection port to just
above the pump assembly. Thipe must have an ietnal diameter of at
leastone (1)inch, be screened and vented to allow normal fluctuation of
the water levelpe capped on the bottom and at the surfaoe, allow
unrestrictedaccessnto thewell with a water levemeasuing device.

(6) For all exempt and NDU wells, the use of dfpipe stabilizers or other
devices that may obstruct free access to the water level with a water level
measurement device is prohibiteBxception to this rule may be allowed
with the installation of a water level meaement access pipe as required
in Rule D) of this section.

@) All wells shall be equipped with an easily accessible spigot/hose bib
located between the well and ardownstream equipment (valves,
flowmeters, tanks, chlorinators, filters, etc.)

(8) All nonexempt wells drilled after August 14, 1989 shall be equipped with
a water meter in accordance with District Ru2.3

9 Surface completion requirements for aklls without specified standards
in this rule (including but not limited t@&lluvial wels, monitor wells, test
wells, and certain exempt wells) shall, at minimum, be constructed to
comply with State minimum standards. Other more stringent standards, to
be determined by the Districtn a caséyy-case basis, may also be
required f necessary for groundwater quality protection and preservation.

5-5.2 WELLS IN THE FRESHWA TER AND SALINE EDWARDS MANAGEMENT

ZONES

A.

WATER TABLE ZONE WELLS (Figure2). The following standards apply to
wells located inthe Water Table Zonand compléed in and open only tothe
Freshwater Edwards Management Zones. The Water Table Zone is defined as
that part of the aquifer confined only by atmosphprassure

(1) Drilling and Casing. All wells shall be drilled to a depth not to exceed the
base of thaunits of theEdwards Grou@nd shallbe cased to a minimum
depth offorty (40) feet below the land surface at or near the depth of
the static water level in the Wewhichever is deeper The General
Manager or designated representative may consider the approval of an
alternate static water level if existing area water level records indicate a
higher average water level than the level observed at the tidrdliofg.

(2) Grouting and Annular SealFor all wells, a volume of grout shall be
emplaced to fill the entire depth of the borehcdsing annulus from the
determined static water level up to the |laudface The General Maager
or designatedepresentative may consider the approval of an alternate
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static water level if existing area water level records indicate a higher
average water level than the level observed at the tirdellriig. In areas

w h e rcieculafion los8 pr o bl e mstedar lave aaturréde thep a
driller shall adhere to the grouting requirements €5.5C(§ of this
section and may request consideration of the use of alternate materials if
necessary.

ARTESIAN ZONE WELLS (Figure 3).The following standards apply to s
located inthe Artesian Zon@nd completed in and open ortty the Freshwater
Edwards Management Zones. The Artesian Zone is defined as the zone where
water is confined in an aquifer under pressure so that the water will rise in the
well casing or diled hole above the bottom of the confining bed overlying the
aquifer.

(1)  Drilling and Casing. All wells shall be drilled to a depth not to exceed the
base of the units of thedwards Grou@nd shall be cased to a minimum
depth offorty (40) feet belowthe land surface or ten (10) feet below the
base of the Del Rio Clay, whichever is deeper.

(2) Grouting and Annular Seal.

a. For all wells, a volume of grout shall eenplacedo fill the entire
deph of the boreholeasing annulus from ten (10) feet beltdve
base of théel Rio Clayor forty (40) feet below the land surface,
whichever is deeper, bacip to the land surface.

b. In areasw h e rciculationlosé pr obl ems are antic
occurredwithin the Edwards Groyghe driller shall adhere to the
grouting requirements of -5.1.C@) of this section and may
request consideration of the use of alternate materials if necessary.

SALINE ZONE WELLS (Figured). The following standards aty to wellsto be
completedn and open onlyo the Saline Edwards Management Zone. The Saline
Edwards Management Zone is definedhas management zone that includes the
Edwards aquifer east of a designated boundary line corresponding to points where

its water chemistry generally comprises total dissolved solids concentrations of
1,000 mg/ L, colloquially known as the 0

(1)  Drilling and Casing.All wells shall be drilled to a depth not to exceed the
base of thaunits of theEdwardsGroupand shallbe cased to a minimum
depthof ten (10)feet below the base of the Del Rio Clay

(2) Grouting and Annular Seal.

a. For all wells a volume of grout shall benplaced to fill the

borelole-casing annulus from a depth of ten (10) feet befbgy
base othe Del Rio Clay backp to the land surface.
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b. Grout emplaced for thannularsealshall comply with 55.1.C(9)
of this section relatetb sealing off zones of elevatetlorides

(3) All Saline Zone WlIs completedo produce undesirable water shall be
cased and sealed to prevent the mixing of water or constituent @ones
accordancevith 5-5.1.C(5) of this section

UPPER TRINITY AQUIFER WELLS (Figure 4). The following standards apply

to wells to be completeith and open onlyo the Upper Trinity Aquifer within the
Freshwater Edwas Management ZonesThe Upper Trinity Aquifer is defined

as the aquifer comprising the upper member of the Glen Rose Limestone where it
is overlain by the Edwards Group in the Bales fault zone.

(2) Drilling and Casing.All wells shall be drilled to a depth not to exceed the
base of theipper member of the Glen Rose Limestand shalbe cased
to minimum depth of 200 feet below thase of the Edwards Group

(2) Grouting and Annular Seal.

a. For all wells a volume of grout shall benmplaced to fill the
boretole-casing annulus from a depth 280 feet below the top of
the uppemostmember of the Glen Rose Limestone.

b. In areaswhere circulation loss problens are anticipated or have
occurredwithin the Edwards Grouyghe driller shall adhere to the
grouting requirements of -5.1.C(§ of this section and may
request consideration of the use of alternate materials if necessary.

C. Grout emplaced for theannular seal shall comply with 5
5.1.C(9)&(1Q of this section related to sealing off zones of
elevated total hardness and sulate

(3)  All Upper Trinity AquiferWells completedo produce undesirable water

shall be cased and sealed to prevent the mixing of water or constituent
zonesin accordancevith 5-5.1.C(5) of this section
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5-5.3 WELLS IN THE TRINITY AQUIFER MANAGEMENT ZONES

A. MIDDLE TRINITY WELLS (Figure5). The following standards apply to wells
to becompletedn and open onlyo the Middle Trinity Management Zone. The
Middle Trinity Management Zone is comprised principafythe Middle Trinity
Aquifer excluding thelevated C&50, waterbearing wits in the upper portion of
the Lower Glen Rose; this boundary may also be coincident with the top of a
Areef o uni-t in the wupper portions of
present).

(2) Drilling and Casing.All wells shall be drilled to a depth hto exceed the
base of thaunits of theMiddle Trinity Aquifer and shallbe cased to the
base of thelevated C&0, waterbearing units in the upper portion of the
Lower Glen Rose formation just above
portions of the Lower Glen Rose Formation, if present.

(2) Grouting and Annular Seal.

a. A volume of grout shall be emplaced to fill the entire depth of the
boreholeannulus of the casing from the basetlué elevated Ga
SO, waterbearing units in the upper portion of the Lower Glen
Rose just above the top nedfthea fHr ee
Lower Glen Rose Formatiofwhen present)ack to the land
surface.

b. Inareaswnh er e fi closec wplrathilcerms are antic
occurredwithin the Edwards Groyghe driller shall adhere to the
grouting requirements of -5.1.C(§ of this section and may
request consideration of the use of alternate materials if necessary.

C. Grout emplaced for theannular seal shall comply with 5
5.1.C(9)&(1Q of this section related to sealing off zones of
elevated total hardness and sulate

B. LOWER TRINITY WELLS (igure 6). The following standards apply to wells
to becompletedin and open onlyo the Lower Trinity Management Zone. The
Lower Trinity Management Zone composed of the Lower TriAituifer which
is an aquifer comprising the Stigand Hosston Members of the Travis Peak
Formation.

Q) Drilling and Casing.All wells shall be drilled to a depth not to exceed the
base of the units of the Lower Triniquifer and shall be caséal the top
of the Lower TrinityAquifer or the basef Hammet Shale.

(2) Grouting and Annular Seal.

18



a. A volume of grout shall be emplaced to fill the entire depth of the
boreholeannulus casing from the top of the Lower Trinktguifer
(base of the Hammet Shaleack to the land surface.

b. Inareeswh er e ficlosec wplrathilcerms are antic
occurred, the driller shall adhere to thewingrequirements of 5
5.1.C(§ of this section and may request consideration of the use of
alternate materials if necessary.

C. Grout emplaced for theannular seal shall comply with 5
5.1.C(9)&(10) of this section related to sealing off zones of
elevated total hardness and sulate

C. HYBRID MIDDLE/LOWER TRINITY WELLS. Wells completedn and open
to both the Middle and Lower Tty Target Production @nes are generally
prohibited. Exception to this rulmay be considered on a cdsgcase basis and
mayonly be allowed with an acceptable demonstratmthe Generallanageror
designated representatiieat such production wiltause no harnn terms of
quality or quantity to either aquifer

RULE 5-6 GEOPHYSICAL LOGGING AND REPORTING

For all wells completed in the Trinity Aquifer Management Zones and all nonexempt
wells completed in the Edwards Aquifer Management Zogesphysical logs shall be

run to provide qualitative information on aquifer characteristics and groundwater quality
prior to completion.

A. The results of the logging shall be presented to District staff for the purposes of
identifying the pertinent@plogic picks necessary for determining drilling, casing,
and grouting depths and intervafsaccordance withhe standards specified for
eachTargetProductionZone in Rule 5.2 and 55.3.

B. The geophysical logs shall include a caliper log and astridal log with shallow
and deep investigative curves (e.g.;idéh short normal/64nch long normal
resistivity curves or induction log) with a spontaneous potential curve and natural
gamma.

C. A copy of allgeophysical logs run shall be provided e tDistrict in both paper
copy and electronic format within 60 days of well completion. The logs shall be
of industry acceptable quality with complete headings including well elevation
and coordinates.
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RULE 5-7

A.

WELL DEVELOPMENT

All wells shall be properly developetbr the removal of cuttings, silt and other
such materials forced into fractures, bedding planes and other openings in the wall
of the hole during the drilling process.

Acceptable methods of well development inclugiemping surging, or hydraulic
jetting.

(1)  The pumping method shall be performedguynpingthe wellcontinually
at a rate of 1 Y0 2 times the design capacity of the pump, to be installed,
for a period of no less than 2 hog4sto 10 hours recommended).

(2)  The arging method shall be performed by operatiagurge plunger
surge block or bailemp and down in the casing like a piston in a cylinder.

(3)  Thehydraulic jetting or backwashingethod shall be accomplished using
high velocity jets of waterfrom a high pressure pump directed
horizontally out a jet nozzle into the production zone. Upon completion of
the development workhe well should be cleaned to the bottom.

RULE 5-8 WELL DISINFECTI ON

A.

Unless waived by written request from the lawder, a new, repaired, or
reconditioned well or pump installation or repair on a well used to supply water
for human consumption shall be properly disinfea@sdequired by the AWWA,
pursuant to ANSI/AWWA A10@6. The well shall be properly disinfectedtiwva
chlorinesolutionor other appropriate disinfecting agent under the circumstances.
A disinfecting solution with a minimunequivalentconcentration of fifty (50)
milligrams per liter (mg/l)of available chlorineshall be placed in the well as
requiredby the AWWA, pursuant to ANST/AWWA C65dnd the United States
Environmental Protection Agency (EPA).

Proper disinfection shall be accomplished by

(1) treating the water in the well casing to provide an average disinfectant
residual to the entireolume of water in the well casing of fifty (50) mg/l
this may be accomplished by the additioraathlorine solution osodium
hypochlorite solution in the prescribed amounts

(2) circulating, to the extent possible, the disinfected water in thlecasing
and pump columio insure that the disinfectant is well mixeohd

3) pumping the well to remove disinfected water for a minimum of fifteen
(15) minutes.
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RULE 5-9 WELL REPORTING

The State of Texas Well Report, any pump test data, water level data, water quality data,
or any other data pertinent to a well shall be submitted to the District office within 60
days of the date ofhe completion or cessation of drilling, deepening, or otherwise
altering a well. For Well Reports submitted electronically, the assigned tracking number
shall be submittetb the District within 60 days

RULE 5-10 SPECIAL CONSTRUCTION STANDARDS FOR CLOSED LOOP
GEOTHERMAL WELLS

A. GENERAL. All wells drilled for the purpose of providing the earth coupling for
a closed loop circulating system of a heating/cooling system shall be drilled and
completed in accordance with these rules and standards. $shaik be issued
with special requirements pertaining to the operation of @hesed Loop
Geothermal Wells. All wells in a closed loop circulating system must be spaced a
minimum of ten (10) feet apart.

B. INSTALLATION. For a closed loop circulating stem, the circulation loop to be
placed in the well shall be constructed of a material and in such a way as to
prevent leakage, and not cause contamination to the aquifer from construction
techniques employed. The circulation loop shall be tested priostilation and
again after backfilling has been completed. Testing shall consist of maintaining a
pressure in the circulation loop at least two and-lwadé times the designed
system operating pressure for a minimum of twdaty (24) hours prior to
installation and for six (6) hours following installation and backfilling. Records
of each test shall be kept by the contractor, and will include time and pressure
data. Test data shall be submitted to the District prior to initializing system.
Installaton of the circulating loop shall be accomplished under the supervision of
aTexas licensedriller.

C. GROUTING. The circulating loop shall be backfilled below the water level with
a clean, disinfected (in accordance with industry standards) mixtigandf and
gravel, which shall be at least 50% sand. eWkthe backfill reaches ten (1feet
above the water level, a mixture consisting of at least 20% Bentonite by volume
shall be useds backfill, extending to fortf40) feet below the ground surface, o
the bottom of the trench in which the linegl be run, whichever is deepeiThe
remainder of the well shall be grouted in accordance with R&l&.&

D. CLOSURE Should a well need to be abandoned due to encountering a void or
cavern unsuitable to backfilling, the well shall be abandoned in accordance with
Rule 511. In addition, a free standing plugashbe installed within five (bfeet
of the void or cavernand the well shall be backfilled and plugged in accordance
with the adopted District Well Plugging Procedures.
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E. OPERATION

(D) Only fresh domestic tap (potable) water or distilled water is to be used in
the circulation of the system.

(2) At no time will any other liquid, fluid solution, or gas be circulated
through the system.

(3) A permanent red warning sign with no less than 18 pt. bold yellow
lettering will be placed at all points where fluids can be drained or
introduced into the closed logystem stating:

WARNING :

Do notinject, fill, circulate, mix or allow to
occupy any liquid, fluid, solution, or gas
other than domestic (potable) tap water pr
distilled water into the closed loop system.

4) Should a loss of pressure occur, the system must be shut down and the
source of the pressure loss identified. If the pressure loss is in the
subsurface, that segment of the system must be isolated and the District
shall benotified and consulted in proped correctional procedures to
bring the system back into operation.

(5)  When purging the system, purged waste shall be disposed in a sanitary
sewer or in the osite sewage disposal system. Whenever purging the
system is necessary, water quatiegting is required and results shall be
submitted to the District. Prior to purging the system, the District shall be
notified. Water quality testing procedures and a list of constituents for
testing can be obtained from the District office.

(6) Recods of water quality and the water source when water is added to the
systemshall be kept and submitted to the District upon request

RULE 5-11 WELL PLUGGING

5-11.1 PLUGGING PLANS

Eachcontemplatedvell pluggingmust be sitenspected by the Districttaff and shall
require a plugginglanbe submitted in writingwith the applicatiorand approvedy the
District general manageor designated representatiy@ior to commencement of
pluggingactivities. The District shall hawen (L0) days from the day of plan submittal
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to review andapprove or disapprove the propos#an. Specifics of eachell plugging

will be discussedwvith the applicantand consideredprior to approval or disapproval
Additional requirements beyond the minimum plugging requirements may be included in
the plugging plan approval to address -specific considerations. The well plugging
shall be performed in strict adherence to these standards and any additionahmeqjsir

of the approved plugging plan.

5-11.2 PLUGGING REQUIREMENT S

A. All abandoned wells must be plugged bgirdler or under the direct supervision
of a designated staff member of the Distiittaccordancewith the approved
pluggingplanand thefollowing procedurgFigure 7:

(1)  Allremovable casing shall be removed from the well.
(2)  Any existing surface completion shall be removed.
3 Wells in the Freshwater and Saline Edwards Management Zones:

a. In the Water Table Zone, the well/boreéashall be partially filled
with a wellwashed, disinfected sand or gravel to a l¢geal (10)
feet above thetatic water levebr to forty (40) feet below the land
surface whichever is deeperThe General Maager or designated
representativemay consiér the approval ofan alternatestatic
water levelif existing area water level records indicate a higher
average water level than the level obserethe time of plugging.

b. In the Artesiarand Saline Edwards Zoneke well/borehole shall
be partialy filled with a wellwashed, disinfected sand or gravel to
a level ten (10) feet below the Del Rio Clay/Georgetown contact
(top of the Edwards Group) or to forty (40) feet below the land
surface, whichever is deeper.

C. The well/borehole shall bpressure filled via a tremie pipe with
grout from the top of the gravel/sand interval bapkto the land
surface When Bentonite oCemeriBentonitegrout is used, the
well shall be topped with at least tw®) feet of cement grout to
serve as an atmpkeric barrier.

(4)  Wells in the Trinity Aquifer Management Zoneall wells that penetrate
the base of the Edwadroup shall bepressure filled via a tremie pipe
with grout from the bottom ug fifty (50) feet above the base of the units
of the Edward Group. The remainder of the well/borehole shall be
plugged in accordance with Ruleld.2.A(3) of this section.

B. HAND DUG WELLS. Large hand dug and bored wells-iB6hes or greater in
diameter to one hundred (100) feet in depth may be pluggecandance with
the following procedure (Figure:7
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(1)

(2)

3)

(4)

(5)

Any debris or other mamade materiathat can be readily and safely
extracted shall be removed from the well

If the well contains standing water, it shall be chlorinated by adding
chlorine bleach aa& rate of one (1) gallon of bleach for every five hundred
(500) gallons of standing water.

Any casing or cement, tile, rock, or brick wall used for lining the upper
portion of the well shall be removed

The well shall be backfilled with compacted clay aaliche to a point
three (3) feet below land surface. For hand dug wells that encounter voids
or enlarged solution cavitiesand, gravel, or cobbles may be placed in the
well to block off such voids prior to placement of compacted clay.

The remaindr of the well shall be filled with soil comparable to that of
the adjacent area and mounded above the surrounding surface to
compensate for settling. For hand dug wells that encounter voids or
enlarged solution cavities, the top of the well shall bedilivith cement or
concrete to one (1) foot below the surface, topped with soil comparable to
that of the adjacent area, and mounded above the surrounding surface to
compensate for settling. Alternatively, the cement or concrete cap may be
poured level wi the land surface.

C. GROUT REQUIREMENTS.

(1)

(2)

3)

Grout material shall consist of Cement grout, Bentonite Grout, or Cement
Bentonite grout and shall be mixed according to manufactdrers
specifications. When Bentonite or Cem&entonitegrout is used for the
annular seal to the land surface, the annular seal shall be topped with at
least two(2) feet of cement grout to serve as an atmospheric barrier.

Bentonite grout may not be used if the formation water to be sealed off or
the mking water contains chloride concentrations above 1,500 mg/l, total
hardness concentrations (Cat+ & Mg++) above 500 mg/l, or if
hydrocarbons are present.

Sulfate resistant grout (Type V cement) shall be usedoliagging all
wells producing water with sulfate concentrations above 1,500 mg/l. An
alternative cementibus material providing equivalent protection to severe
sulfate exposure may be utilized with prior approval from the General
Manager or designated representat

5-11.3 PLUGGING REPORT

The State of Texas Plugging Report amy other dta pertinent to thevell shall be submitted to
the District office within 60 days of the date tfe completion or cessation of drilling,
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deepening, or otherwise altering a welkor Plugging Rports submitted electronically, the
assigned tracking numbshall be submittetb the District within 60 days

5-12 VARIANCES AND ALTERN ATIVE PROCEDURES

A.

If the applicant for a Drilling Authorization or the applicardgdesignated
representative finds any of the requirements or procedures prescribed by these
Rules unworkable or inadequate, variance allowingcombinations of the
prescribedstandardsor procedures or alternative procedures may be employed
upon approval of the General Manager or designated represenpativieled that

the propoal will prevent injury and pollution. Thé&eneralManager will not
approve an alternative proposal that is less protective thastaimelards and
procedurestated elsewhere in these rules.

Proposals to use combinations of prescribed requirements or procedures or
alternative requirements or procedurdsall be submitted to the District for
approval prior to their implementation.

If the GeneralManager approves such an alternative proposal, it shall not relieve

the party from the obligation to comply with other applicable requirements of
federal,state, or local law.
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Appendix

Well Construction/Plugging Schematics
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Figure 2
Edwards MZ (Water Table Zone) Well Schematic

(Rule 5-5.2.A)
 —

Surface Completion: I I
- 3/16" steel sleeve 2" larger than
casing diameter or concrete
sealing block 2’ feet in all
directions and sloping away

—| from well head

- minimum 12" of stick up

- sanitary well seal

- 3/4" unobstructed inspection
port

-1"ID pipe to the pump for -
— | water level measurement — e = 1
— 1 (nonexempt wells only )
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Drilling and Casing:
- Shall not penetrate base of the
Edwards

- minimum casing depth to static
water level

- Borehole at least 3.75"/4"
(NDUs/other nonexempts) larger
than casing diameter

il

Grout and Annular Seal:
- packer set at static water level
-annular seal from packer to surface
- pressure grout 150% of annular
space volume

- alternate material if circulation loss
upon approval by District

Screen or Open Hole Completion

Upper Glen Rose

27



Edwards MZ (Artesian and Saline Zone) Well Schematic
(Rule 5-5.2.B & C)

Figure 3
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Surface Completion:

- 3/16" steel sleeve 2" larger than
casing diameter or concrete
sealing block 2'feet in all
directions and sloping away
from well head

- minimum 12" of stick up

- sanitary well seal

- 3/4" unobstructed inspection
port

- 1"ID pipe to the pump for
water level measurement
(nonexempt wells only )

rilling and Casing:
- Shall not penetrate base of
Edwards Aquifer
- minimum casing depth to 10’
below the base of the Del Rio
Clay or 40’ below surface
- Borehole at least 3.75"/4"
(NDUs/other nonexempts) larger
than casing diameter

Grout and Annular Seal:

- packer set 10’ below base of Del
Rio Clay or 40’ below surface

- pressure grout annular space
from packer to surface

screen or open hole completion
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-=:] Surface Completion:
‘2| - 3/16" steel sleeve 2”larger than
casing diameter or concrete
sealing block 2'feet in all
directions and sloping away
from well head

- minimum 12" of stick up

- sanitary well seal

- 3/4" unobstructed inspection
port

-1”ID pipe to the pump for
water level measurement
(nonexempt wells only )
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Drilling and Casing:
- Shall not penetrate base of
Upper Trinity Aquifer

- minimum casing depth to 200’
below the base of Edwards
Group

- Borehole at least 3.75"/4"
(NDUs/other nonexempts) larger
than casing diameter

TR
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Grout and Annular Seal:
- packer set 200’ below the base
of the Edwards Group

- annular seal from packer to
surface

- sulfate resistant grout required
through elevated sulfate zone

- pressure grout 150% of annular
space volume

- alternate material through

| Edwards if circulation loss upon
approval by District

screen or open hole completion

Figure 4
Upper Trinity Aquifer Well Schematic
(Rule 5-5.2.D)

Upper Glen Rose

Lower Glen Rose
(Elevated CaSO4 Zone)

Hammet Shale

Edwards Aquifer
~450 ft. thick

Upper Trinity
~450 ft. thick

Middle Trinity
~ 375 ft. thick

Lower Trinity
~280 ft. thick




Figure 5
Middle Trinity Aquifer Well Schematic
(Rule 5-5.3.A)
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Surface Completion:
- 3/16" steel sleeve 2" larger than
casing diameter or concrete
sealing block 2'feet in all
directions and sloping away
from well head

- minimum 12" of stick up

- sanitary well seal

- 3/4" unobstructed inspection
port

-1"ID pipe to the pump for
water level measurement

(nonexempt wells only )
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base of zone of elevated
Ca-SO4 strata

- Borehole at least 3.75"/4"
(NDUs/other nonexempts) larger
than casing diameter

Grout and Annular Seal:
- packer set below the base of the
zone of elevated Ca-SO4 strata

- annular seal from packer to
surface

- sulfate resistant grout required
through high sulfate zone

- pressure grout 150% of annular
space volume

- alternate material through

- | Edwards if circulation loss upon

approval by District
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screen or open hole completion

Upper Glen Rose

Elevated CaSO4
Zone

Lower Glen Rose

Hammet Shale

Edwards Aquifer
~450 ft. thick

Upper Trinity
~450 ft. thick

Middle Trinity
| | ~ 375 ft. thick

Lower Trinity
~280 ft. thick




Figure 6
Lower Trinity Aquifer Well Schematic
(Rule 5-5.3.B)
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Surface Completion:

] -3/16"steel sleeve 2" larger than
)l casing diameter or concrete
sealing block 2'feet in all
directions and sloping away
from well head

- - minimum 12" of stick up

- sanitary well seal

- 3/4" unobstructed inspection
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- Shall not penetrate base of
Lower Trinity Aquifer

- minimum casing depth to base
of Hammet Shale

- Borehole at least 3.75"/4"
(NDUs/other nonexempts) larger
than casing diameter
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Upper Glen Rose

Grout and Annular Seal:

- packer set below the base of the

Hammet Shale

- annular seal from packer to

surface

- sulfate resistant grout required Elevated CaS0O4

through elevated sulfate zone Zone

- pressure grout 150% of annular

space volume

- alternate material through

Edwards if circulation loss upon

approval by District
= —

Lower Glen Rose

........................

Hammet Shale

screen or open hole completion
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Edwards Aquifer
~450 ft. thick

Upper Trinity
~450 ft. thick

Middle Trinity
~ 375 ft. thick

Lower Trinity
~280 ft. thick
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