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PlONE: GREENWOOD 7-7165

J¥. Vietor R. Schmidt, Jr.

Director, Water and Sewer Department
City of Austin '

Post Oifice Box 1160

‘Austin, Texas

Dear Mr. Schoidt:

Attached 15 our report on Barton Springs and associated ground-
water conditions, with particular reference o possible elfects of a pro-
posed sewer ling in the Barton Creekarea., =~

The report presents our opinions regarding the danger of contami-~
nation of Barton Spring¥ by leakage ‘frari a sewer line, areas where pro-
tection against leakage will be needed, and the possible eiféct of blasting
for construction of a sewer line. - : " a-

The fiéid work was periormed principally by R. W. Harden and
7. K. Longacre and the report prepared by M#. Harden, R. A. Scalapino
and myself, T

" Yre wish to espress our appreciation to you and to Mr., Dewey
Nicholson for the cooperation and assistance we have received during
this study; We also wish to acknowledge our appreéciation of the .
cooperation of individual well owners in the area who gave data on their
wells and allowed us to make water-level measurements in them.

Sinaereiy yours,

William F. Guyten
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Figure-d, ~Waler Levels in Wells and Discharge of Barton Springs..

Figure 3. Elevation of Water Levels in Welis in Edwards Reservoir.

Figure 4. Geologic mMap of Barton Creek Area.




1‘

2.

3.

%.

SUMMARY. OF.CONCLUSIONS AND REGOMMEN DATIONS

R

Rocks which occur at the éuriace and in the sub-surface m fhlé'ﬁBarton
Creek area are principally limestone of :‘Créiaéébaué;g}; and alluvial

deposits of Quaternary age. The Cretaceous rocks extend to depths

af more than 1,000 feet, The Quaternary alllwmm g;cur'é' ériéciﬁéﬂy

in va.ileys ef tne balarado ngr and Bartan Creek and ranges in t}zmk-

ness. from zero to about 50 feet.
B "_':,-;-‘: ," _».‘. . O ._-( -_;_
‘I‘he Edwards and Geergewwn formations of Cretaceaus age are the

3

most impertant water-beaxmg formations in the area. They form a
single aquifer wiﬁch is caned the mdwards Regarvmr. The Edwards
Reservoir supplies water to Eé.ﬁen Sgrings, smaller %pr’ings intha

Colcrado Rwer, and to small to moderate sized wells.

The Eﬁwa.rds Reﬁervoir is recharged by d:rect miiltratmn ef preczpzta~
tion on its eutcrop and by seepage from streams which cross its

outcrop. The total drainage area'whach contnbutes rechargé to the
Edwards Resé-r;mr in ﬁhe: Eartan breek area is abaut 379 "square miles.
Waaer is dv;s;cha:?éed f;‘om‘ thé z,dwarés Re;ervuxr prxncif;lly tnreugh

; Barton Springs. The discémrgelfx;em Barten Sprm.gs has raixéc;é £‘1~om

J..“

about 10 cubic feet per second to abeut 169 cubic Ieet g:er secand a,nd

has averaged about 40 cuhzc feet per second, or ab@ut 26 mﬂl;on "

gallons per day.




~ There is some danger that blasting for construction of a sewer line
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Water levels in the Edwards Resefvoir fluctuate as much as 43 feat,

The elevations of the water levels generally are above ihe elevation
of Barton -;Swiﬁ"i?ﬂg%?gg"gardless of the stage of the reservolir,

3f danger 5f contamination from leakage woald vary dépending upon
The' Barion' Creek 4764 his beoh divided into four Sub-areas with
re%ﬁré to‘ risk of contamination from a new sewer installation,

The degree of risk in these areas ranges from none to great, and
protection against sewer leakage is recommended in parts or all

of three of the areas,

Protection against leakage may be provided by constructing water-
tight sewer lines or by placing the sewer lines below the lowest
water level in the Edwards Reservoir and providing protection

against the sewer fiiling up and exceeding the external head, so

as to insure inflow into the sewer rather than seepage from it,

in the Barton Springs area might damage the springs and decrease
their flow. Even though the risk of such damage probably is slight,
it is recommended that no blasting be done in constructing a sewer

line, However, if the City should decide that advantages of blasting
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outweigh the risks involvg@, cit ig-; xﬁcwended that the shocks from
such blasting at least be limited to a magnitude that has already
occurred in the area.

,,,,,,

10, I sﬁpianned to drill test holes and make pumping tests in those holes

Ly e ES A Bt DT R bt e U e BEESL R BTALRLSY BAPoe
encountering water along a proposed sewer line to determine insofar

as practicable (1) the character of the raterials that will be encountered

AR S S

R AL T

"{n the excavation, (2) the amount of water inflow that will be encountered

iﬁiﬁring excavation work, and (3) the elevations of water levels at the

PR S LR BB L
test holes,
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1is report preaenta tne results of a geologic and hydrologic

RN
o

investigatien made in connection with the City of Austin's plans to lay

BCRTI FER Pl & Fl

a sanitary sewer line in the Earton Creek area. The prima.ry purpose

ek BRI L Forae SoTun oy tee Dovs Adlldey Jow i ey Fonaa
0i the investigation was to determine, msoiar as practmab}.e, the effect
e CELeNER Suws o @rieng Plemre o aliss vl TR .
that the canstructian and opera.tmn of such a sewer might have on Barton
i LT Soalaml sty arn %
Sprmgs.
Governohe Pecl lunesiong sy the O oLy sBEg twramoiiaoe Ul

The mvesngatmn included study and analysls of published and un-
o i Lt gpdeurfRacE Lo, 80 for a3 o Rauwn, 2A0T L LAR0S

guahshed geologic reports, recerds of wells published by the u. S

$08 arey poav.red by iy renesd, VEY BETE@ TAY 10 el b e 2rassnt o
Geelegmal Survey and Texas Water Cmnmissmn, ‘and data in the files of
A £ L LB SR

these agencies, the City of Austin, local well drillers, and this firm.
T T X 15

Additional well records were obtained during a ﬁeld inventory, and water

LR R

levels were measured in wells tapping the ground-water reservoir which

supphes Bartzm Sprmgs. A field check was made along Barton Creek of

NF G SR RNt DR SRSy - - b %
geologic mapping previously done by others.

mae v st anay Toed, GREOLOGY 4~ v .our 0 of 2T E7 Lo S,
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! The rocks which occur at the surface in the area of this study are

camprzsed prmmpany of hmesmna and clay of Cretaceous age and alluvial

S S Sy . Tl o ro ot e T "
WELIE AT AR T, Fiok o R CORCRARPLAU SEI W N S 3 :.H Fivs T, IO PO N e |

deposaits of Qnaternary age. The Cretacemm rocks occur at the surface in

mest oi the area and have a total thickness of several hundred feet The
3 SRE W L SR L P A h T ATE DO LT

alluvial deposxts occur principally in the valleys of the Colorado Rwer and



V—

R N S . o E == s -

Barton Creek. The alluvium is comprised of-boulders, gravel; sand, silt,’
and élay and ranges in thickness from zero to about:50:{eet, e

The oldest GCretatesus formation exposed. in tiie area is the Glea Rose
limestone,: 1i is-exposed only northwest of a ling running approximately {rom
Oak Hill to Eane’s School to Tom Miller Dam “The Glen Rose ¢onsistaof
beds of Whité and yéllow limestone alternating with softer beds of-limestone
orclay, " lfhas aithickness of more than 400 feet,  The Walnut clay and
Cormdnche Peak limedtoné éverlie-the Glen:Rose, ~Thése formatiohs probably
are preseént s the bubburfave but; sofar as’is’known, are'not éxposed:in
the area covered by thiy: réport. s They dre not perftinent tor the ‘prasent study
and #re not discussed,

The Edwards and Georgetown formations occur gouthezst ofthe Glen
Rose outciop; - 'Thé outetop of the Bdwards and Georgetown formations - -
decupied & belt about thiree miles in width, trending northeast-southwest
across the vented 6f the areéa, *The outcrop of these formations. is shown
on Figures ] and 4,-"The Edwards and Georgetown formations have'z total
thickness of more than 350 feet.; The Edwardsiconsists of gray totan,:
ha#d, ingasive limestone containing numerousilint nodules.. :The George-
tewn ‘consists of kght: grdy, medium hard, ‘¢halky limestone interbedded
with modulay, chalky limiestones and soft; gray, ‘calcarecus shalesi .

TheDel Rio-elay overiies the Georgetown formation and i ovérlain

by the Buda limestone. . The Del Ris and Buda formations are both exposed




~

aleng the south side of Barten Sprisgs Road: batween.South Lamar Boulevard
and-Zilker Park.-.They are also exposed in the bluffs eaat of the basebail.
fields in Zilker Park, .in Barton Hills, and in the steep, westward-facing
slopes of the Barton Creek drainage-betwaenSouth Lamar Boulevard and
Barton Creek..-Isolated outcrops of the Del Ric and Buda foxmations ocgur
within the main outcrop belt of the Georgetown and Edwards farmatiqna,
mostly in the area lying between Bee Cavea -Road and Bazton Cregk(see
Figure 4). The Del Rio.is a blue-todark gray clay which-weathers.a dull
yellow.. -lt-ranges in thickness from 50 to 70.feet in.the avea, The.Buda.
averages about 35 feet in thickness and conaists of massive to thin-bedded,
yellow limestone, TarvnEi Y TR R LI e

Cretaceous formations younger than the Buda limesiona qgrop:out in
the southeasternmost part of the area, Due to their:siratigraphic pasition
and logation, they are not significant to-this study. -

.- Uncenseolidated alluvial deposits-overlie the Cretacegus rocks aleng
and beneath the Colorado River and in Zilker Park along Barton Creek,
Both the-thickness and character of these deposits vary considerably in
short distances; .The roaximum thickness of alluviun known along the
99};&3&@; River is-aboul-50 feet in wells drilled at the City Goliseum. .

The known thickness of alluvium in Zilker Park is more than 12 feet.
Its maximurn thickness jin the park is net known but it probably is less

than 50 feet. In:Zilker Park and in adjeining areas-along the Colorade:
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River, it is believed that-the Edwards and Georgetown formations directly

underlie the:alliviunis.: The older rock surface upon which the alluvium was

deposited probably: is-very.irregular and a leached and weathered zone -
probably occuxs -in the Georgetown and Edwards formations at their contact

With the alluvium:. - The: thickness of this ‘weathered zone.is not known but ‘
may be & to:10-feet: O0r more, Aol sEilivarty irim o

The -Austin area lies in-the geeologic province known as the Baldones
———

fault zone. - This structural {eature uxtends for many rmiled northeast and: l’
A%
} southwest:of Austid.: In the:Barton ©reék area the main fault of the Balcones ﬁ'

zone trends northeast. southwest-and'extends from near Oak Hill tojust west
( of Tom Miller: . :The: Glen Rose formation is exposed northwedt of the

fault and the Gedrgetown ahd Edwards formations southwest of the fault,

The rocks are downthrown to the southeast, and displacement along the
main fault has been measured to be more than 700 feet, Numerous smaller

assocjated faults having the same general trend as the main fault occur east

“

of the main fault,

T

Both the regional dip of the Cretaceous rocks and the general "élope

of the land surface is toward the southeast, The rate of dlp of the beés

R -_,1?_,‘ . - P N . ) R . __in‘;\.)“ Sy P
R y”' Lo ' T S ST LS '-msm ES LY

nerthwest. af the main Baleanes fa.ult is approximately the game as t%xe .

ke 2 R TR W | AT AR

Sl o ppeg ool vdacs 3w i n N el e s
A Ly TARTL nRE AT, } g0 ot me e oal U e

siape cf the land snrface beiag aboux‘: 2!3 feet per mile, Souﬁzeast of tha

N ) T -
R TT A By G

main fault, the rate of dip of the beds increases suddenly to about 180 to

( 130 feet per mile, which is considerably greater than the general slope of

_-_— (N L | — | L | —— }—— L —— 1 == == == — — = _— -
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in'a Boutheast direction, =

e Edwards and Géorgetown are by far the most fmportant water- -

bedring formations with respest {6 the Proposed sewer line in ‘the’ Barton
ik avex’Tho Tormatioly ave hydiadiidaty tshidciad’and form a single f
squifer which ckterids for many miles’ noriheast and southwest {¥om Austin, t
I
Water Gedeis'in the Bdwards aquifes ifi'an idtricate and dnpredictable | §

network of ¢racks, crevices, and solution openings in the limestone. The I

R B e

inter-connected solution openings are of different shapes and range from
microscopid to cavernaus I size.  Driliéra" 16gs of wells penetrating the

Edwards dotmibaly Taélude Rotations sdch as meave, two foet, " iddiating

SE e e e h e § B R ETIONTA, @i o R T
\ﬁ:e cavernous characfe? of thé rocks,

. ,EPWARDS RESERVOIR ,. |

Location

R 4

The Edwazds aquifer supplies water o spriags and weils long the
Balcones faplt gone from beyend Georgetown to the Rip Grande, Jignre..
sho¥s the extent of the pazt, of the Edwards aquifer which sugplies gTouag
water fo the Barton Springs area. This part of the aquifer is called the
Edwards Reservoix in thi report. The Colorade River is the nojtheast

boundary of this reservoir. Studies by the U, 5. Geological Survey, Texas

—

Water Commission, and consuliants indicate a ground-water divide in the
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vicini yko‘f Kyie, w‘nch essentxauy separatas the Edwards Reservmr 1rom,

tha.t part az the aquer southwgsg of Kyle._: A study of an availabl,e uhemmal

qy
k%
#0 iy

analyaes oi wate_r f;cm the Edwards aquiier indicates that ther.p iz an abrupt
par et g T IR s A D RIS 1S ’.."”:1":‘-"_12 ':'-__“"..- MRS < B T e ITaarr A AN

1

ghange in the qua.l:ty az water ay}groxxmately along the Line whmh marka the

5 RIS g

ST ,Am-

eastern boundary ef the Edwards Reservo:r as snown on Fzgure 1. The

Ko hgE ‘%f '-§,< P A o B B sl

presenge of poor quahty water east ox thls line mdxcaces tnat the graund

,..s,.. b PR B RN e

A RS =

water dees ncr* czrculate fre}ely through tne Edwa::ds 1n that area,,

e Pwproac STy n WaligEm et o R han 3
Recharpé, Discharge, and Movement

. o
T
B e > 1A Y |

Replemshment or recharge, to the,Eeiwarda Resarvmr 19 by direct
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whzch cr0es 1ts autcrop Seepage xrom streams 15 prpbably :.he  most
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_‘1m-;:»c»Lrt:g_;zsda.x Ti;,e total drainage area which contributes recnatge to the
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/4 Eear Creek Siaugmer Creek, quxamsan Creek, and their tributaries.

5\ - L w S

W o Water moves through the Edwards from the recharge argas,;raward

Wawer«gkevaﬁons and goints of discharge. The genexal direction of move-
RS ahednr 3R T B I 3 O S A i ST e et I

At 7

_mejnt,, af,mﬁst of the aromﬁ}d water is, 1o the garghegsg, where it is discharged

B from the Edwards at Bartcm Sprmg; (elevatmn «%34 jﬁet), from smaller

P ¥

springs (elevation 428 feet) along the Colorado River, and from smal) fo

moderate sized yells.,ﬁ . ,
gsd 40+ masET ieflid g 5 N
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“Most of the ground water discharges from Bartoh Springs, even though
{he springs in the river are at lower elevitions,  Acéording to published
records, the*{low of Barton Bprings ranges from slightly less than 10 cubic
féet per sébond fo about 160 ‘cuble feét pér second. It'averages about 40
cubic féet bar second or'about 26 million galions per day.”

The principil sHrings along the Tolorado River are reporied to oceur
at the base of Deéy Eddy Bluff on the south side of the Colorado between
Zilker Park and Tom Miller Dam. These springs have been referred to
as Deéﬁ ﬁégy»&}prings and Cold Springs and are reported to join the river
below predént river level. “The flow of thése dgrings has béen estimated
frém data é6llectad by the U, 8. Géological Survey during two seepage v 7
investigatibns of the Colorads River.” The estimated flows of the springs
and of Barton Springs at the timés of the-investigations are as follows.

Piéw of ‘Deep Eddy -

Date of Seepage - {Cold) Springs Flow of Barton Springs
Investigation - (eubic feet per aecond) {cubic feet pér second)

‘Augubt'19T6 ‘3184 ST 72810 30
Avgust 1958 - - e 3T 14,3
The disclid¥ge’ of Barton Springs from 1939 t6-1964 and water levels"
in “séxeaté:& ‘Welld tapping the Edwards Resérvoir afe shown on Figure 2.
The highest springflows ‘oceur after raihs on the rechargé area cause water
evels {6 ¥isé: the lowest flows oceur aftes prolonged droughts. The graph

of tRe water levels fn Weil 12 8hows the rélation between the flow of the-
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changes in water levels. .The Edwards serves hoth.as-3 condult which
tranamits water to the springs and as a reservoir Whichalternately partly
fills and partly drains in rvesponse to. changes in yecharge rates.

.. .Because of.the wide.vaziation in the sizes and shapes,of the openings..
in the Edwards Reservoir, the rates and exact paths of movement of water

in the vegeryoir are¢ nnkaown, ir ranpE

o
Water Levels
& RS ‘ R e T, &

. _As.part.of this study a field inventory was made.tp locate wells tapping.
the Bdwards Reservoir in which water levels could be measured., In.addition,
water-ievel recozyds. in:the files of the U, §,.Geological §urvey, Texas Water
Commissien, and thisfirm were compiled. .The locations of all Edwards.
wells fox which waterlevels aze available are shown on Figure 3.

_.Elevations,of water ieyvels measured duriag this study axe shown.on. .
Figure 3, .Also.shown are the estimated elevations of the highest.and lowest
water levels. that probably have occurzed.in the.past. The highest.and lowest
water levels were faken.from higtorical watez-level recqrds fox three of the

3

wells and were estimated for nine wells by comparing recent water~level

measurements with historical watersievel and springilow records., Contours

of the approximate elevation of the water surface in the Edwards Reservoir

based on the above estimates also are shown on Figure 3. The contours can

A

i
|
|
1
1
b
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be used for planning purgoses to:obtain agena:“zr&kes_xisgx;tesoi the altitude of
the water surface in any particular-locality. :Theae water-level elevations

raay be:used to estimate whéther.a sewer will be above.or, helow watexr level.

PBecauseof the few control points available, hewever, it will be desirable lo

coffirm theslevation of the water gsurface at any particular sites of concern

by test drﬁhng

The water—level fluciuatia# m ;rells sho‘w‘n;n Fl.;g“ure 3 has ranged
frorn esgentially:zeroina well neayr-Barion Springs to.about 43 feet in Well 2
about threexmiles southwest of ‘Barton Springe. : Available ;’I@ﬁ@i{@fgg shaw that
water levels measured in Well &-and Well 5 and-reported for Well 1l.are. below
the el#ygm of Bartan Springs-atlow stages of the Edwards Reservoir. Thus,
at these.times water cannot-move from these-three wells to. Barton Springs
‘and probably mdves toward the Colorado River. At other times the waler

levelsin these wells are.abave-the elevation of Barton Springs apd water.may

‘or may: net move: from the weils to Barton Springs at those times,  The sleva-

tions of water levels in the other wells at both high and low stages of the.
- peservoir are above the elevation of Bazrton Springs. Thus, water ¢an move
: 1BuE, Waler cAR T2

- from: the vicinity of all wells measured to Barton Springs ai some times.,

S . o Tt
i3 r ol

PQSSIBLE EFFEC TS GF CONSTR ‘i.'fC TIC!N ANI) OPERATION
- OF A SEWER LINE .

The Water and Sewer Departmert has expressed coacern over the

Do R B .o
g o -,»w‘-.

possible ef.fects on Barton Springs that mlght result fram the constructmn

s—_——




and opération of a sewer liné in the Barton Creek arda, The matters of
concern aré (1) possible dangerof pollution of water'discharged from the
Edwards Reésérvoir through Barton Spritigs when the sewer is in epération’
and {2) possible effects of blasting for donstruction-of the géwer on'the flow

of Barton Bprings, e

Possible Danger of Pollution of Water from PBarton Springs
FECh R R

Forpurposes of discussion, the area: of study has been’ divided into-
four sub-areas as shown on Figure 4. .The danger of seweér leakagéraifecting
Barton Spiings in ¢ach: of these aveas: is discussed in'the following paragraphs.
Ares.l. In Ates I the Edwards Reservoir oceurs at'the'surface. The

danger of pollution of the springs by leakage from sewer lihes in EééWa

be congidered substantial,; The Edwards Reservoir may bé envisionéd as a

complex three-diménsional network of pipelines through which watér moves.
The loéal details of this network of opeaings are not known, ‘snd individual
paths of movement cannot bé predicted.” Leakdge from sewei lineg constructed
in Ares 1 .¢ould move directly to Barton Springs without undergoing much
natural: pufification, “Some natural purifica tion probably would occur, -the
afnount degending on the distance of travel to the springs, the material through

which the leakage travels, andthe rate of niovement, < Thus, the danger of

pollution becomes less as the distance between a gever line and the:springs
k__________../-—— — s
becomes greéater. Itisinot possible té'determing’a safe distance due to the

"




unpredictable size;:ghape;: and degree of interconnection-of the openings in
the BEdwards Reservoir..Jf large, well-connected openings were present
betweez aepoint of leakage -and.the springs; leakage could move direstly:to !
the sprigs {rom relatively: tongdistances with Jittle or no natural purification, 'J
Converselyy:ii enly very small;, poorlysconnectad dpenings-were present be~ '
tweer a.point of leakage and the. springs, .mmore.naturab purification would occur
hefore théleakage reached the springs, : = a8

cfren &y InArea 2 unconsolidated:alluvialideposits occur at the surface.,

Avallable . data indicate:that the Edwards Resdrvoirdirectly: underlies the
alluviamoinizll :'ﬁ'iﬁs::ﬁ;ﬁa.;f&;megit“passibly in the viciaity of the City Saliseum.

A sewerdinein Area 2 mightbe inenconsolidated.depdsits along mostrof.its !
route hut'in the Edwards along paris of its:route.  sThe: thickness afialluvial

depodits: ranges irom: zeroicabout 50 feet, and the thickness of deposits
engountereddn a sewer trenth will depend in part on.the depthe: required ior
the-trench. l;Area 2 has been-separated:into two parts by Line AR zhown on v

Figure 4. fﬁiﬂ&ﬁv’:ﬂn available data, the danger of mewerleakage polluting -+

__.__._—____,_,__—-—'—'_—'-
Barton Springs shauld be considered substantial in that part of Areai2:west

of:Line :AB:: Based on data now available, there is:no:apparent danger to

‘-_T__'

Barton Sptings irom leakage generally east of Line AB. The position of .
Line.ABis based-largely on vpinion as towhere witer levels always will

be:lower than Barton-Springs.: The position of this: line-thus: probably is not

exact;and-if 2 sewer line i planned to-cross from one side of Line AB to
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the other, test holes should be drilled to determine the water levels and
check the location of Line AB..

Area 3. ;In Arvea 3 the Edwards Reservoir is overlain by thicknesses
of Del Rio clay estimated to range from.zero to.about 30 feet. The Del Rio
clay is relatively.impermeable. It is believed.that a thickness.of, 10 feet of
ggL.I%gg;.,%_a_eﬁtyggaggﬁhaibgt;m;_qi@ sewer line and the top of the Edwards
Reservoly would afford adequate protection to the veserveir. . Howgver,.
the-danger of contamination.would be greater, and it ig. believed thata. .
sewer:ghould. 5@@:@59s;ted;a_fg&in;&al@a;ﬁagcg where there would-be.legs;than
10. feet.ofDel Rio present in Area 3« N I

_Area A. . Avea 4 is comprised of small, isolated areas.in the. central
part of.the-Barton Creek area and welatively extensive areag.in both the
northwest.and southeast parta.. Northwest of the line extending from...
@9?&%1@@&@1?;@&1@}@& to. Fom Miller Dam, the Edwards Reservoir is not

present, In the part of Area 4 lying in the southeast part of the Barton Creek

ai*é&‘j"tﬁe Edwards Reservoir is overlain by an estimated thickness of more
than 30.feet pf Del Rio.clay and younger Cretacecus rocks,: In the isolated
localities in the.central part.of the Barton Creek area the Edwards Reservoir
ig :s;ma}:_aﬁﬁ@bﬁ an gstimated thickness oi.maore than 30 feet of Del Rio.and.
generally the lower.pars of the Buda formation. Based on preseat knowledge

of geologic conditions in Area 4, there is noappa rent. danger to Barton

Springs irom sewer leakage in ihis area. o) 2
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It'is vecominendéd that Barton Springs be profected from ledkage

from sewsr 1inBs Tocated iy al"of fhfea 1, in that part of Ared 2 west of

Lide ABT X4 i ‘Area '3 where 10 Teet 6¥Tes é “of Del Kis ¢ldy ‘will be present
‘below the Vottork of 3 sewd¥ ditch,” Dita now svallable: fidicate’ thaf there is

b appakéilt-dangey to Barton Springs from vewer leakdge in A¥ed W and i

¥

that phirt B Aves ? edstof LineaB. " * EEARE
Pd e 6f EVolding danger of cdafaminsting Barton Springd by'leakage

ot §eweT line s 1n the area’s Where protection lé‘recommeéndedare (1) con-

e

stiudtion B wate¥-tight sewet lide sy dad®(Z) blacing of thé‘sewer Iilie below
— — ——-"’"""-_-—-_—
the 16WoSE water AEvel in’ the Edwaids Reseivoir st that'tHeré alwayé would
‘_"‘_-_"——._'_—_—_—.__ .. e inem aq oo e Sl s crwee M I . T T TV - PR
be ‘a positive: hedd from thé vYedervbir hito ihd sewer, thus precluding’any”
Jedkage THohy the sewer.  The latié ¥ rdéthodl woild require Wdequate provisien

for protection against the ‘séwerfilliig up and créating an internaipressure

‘greater thah the Hesd of wateé¥ sutside thé sewer. '™

E

Biasting ‘ o

Dué fo the nature of the openings fhrough which watér moves ir the
Bawasds Révervoir, the¥e ie"some Fidk of damiage to Barton Springs by

Biasting The 'ris pFobably fs ‘sHght, but thé Gegree of risk is ndf known

o 8 . T
= s - e DR

40d cdnrot bE defe¥inined’
- Wafe¥ moving thiough’a Hiriestohe resetvoir chnstantly dissolves

soine material from the Timestons and carries it in solution cut of the reservoir.




Thus, new openings are continuougly formed and older openings enlarged.
Some of the solution openings eventually become very large caverns, the
raofsaf which may in time become too weak to support their overburden,
and collapse may-eccur. . Results of suche pllapse-of caverps.can be seen
on the surface.as sinkholes-ia the Edwards.qutcrop.area. .licaverns nearing
the stage of collapse. should exist in the vicinity. of Barton Springd«a shock
from any \gpgxce. could trigger the coliapse.  Should such a collapse.occur
in the system of openings that feeds Barton Springs, it might block the
Barton Springs openings and divert part.of the flow to some other outlet.
Such; outlets. are present in the Colorada River at lower elevations-than
Parton Springs, although they.apparenily are not as extensive _as the Barton
Springs. gutlets, If collapse gccurred in the Edwards Reservoirator near
Barton;Springs,. it is possible that part.of the flow of the springs could be. .-
diverted tothe Colorado River or to seme other outlet:

JAs there is some risk -of damage to Barton Springs, it:is recommended

that blasting not be used in construction of a sewer line in the Barton Springs

area. ‘However, if it ig.decided that advantages of blasting outweigh the
risks involved, it is recommended that the shocks irom such blasting at
1¢a§% be limited to &magaiiﬁsi& that alzeady has oceurred-in the area with

no apparent gﬁgcg on the springs, {;Ehagld it be degided to use blasting, it iaj

recommended that a gualified expert in this field be retained to write:

e -

specifications and supervi
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FURTHER STUDIES"

Test Drilling

e hy ey e

The City plads to drill test holes along the route of a proposed sewer
line in the Bartonh Springs arvea t6 detéFmineg, insofaras 'practicable; the
character of ‘the materiald that will Bé endountered during excavation, the *
elovation of the wataF table, and the arhount of witer that will be encéwitered
in makiny the excavatioh. - 3

" §f {8 ¥ecoiirmended that the test holes be drilled with rotary drilling
equipment§ ‘using €ledi water ae the dircilating medium, if practicable: « .-
Undisturbed samples should be taken of'the alluvium in some of theltest -
noles, ‘and d¥il¥ cutting Samplés’ from the remainder. 1 The €rétacéous
iormations encouitered in Al of the test holes ghiould be’drilled by continuous
boriag. “his recommeénded thitthe tést holds be drilled to a depth of at teast:
10 fest below the Béttom of the' proposéd sewer trench-or to the base wof the
stlovium, whicheverds'the greates,™ 1 7iid oo o R

-1t will'be desirable: to’set'a pump andmake ‘@ pumping test in each test
hole whith cannot be bailed dry. The final didmeter of the holes wﬁiﬁh: are
ﬁiﬁ%’;ﬁ’e&”ﬁﬁ&ﬂd‘beéﬁﬁé&t ’ifiches or greater. It will-be necessary to'install
stotted ‘ca¥ing fn Bath test holé to be pumped in whick the water-bearing
materiats ave not'sufficiently consolidated fo prevent caving. The pump

ased 16 testing a Wwell vhay be & constfuction type’ centrifugal pump if the



lift is not too great, a smiall turbine or hi-1ift type pump, or a jet pumip.

The gumip that is used should be capable of pumping the maximum capacity
of the well oy the maxirhum capadity passible for-a pump that can He'sét in-
the dismeter hole drilled, ~

- “Before the pump is installed, the hole should be cleaned and developed

by bailing so that the maximum water production may be obtained from the

TR LGN
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;:aniér-bearing material. A pumping test then should be made in the hole to
deternving insofar as practicable the hydrdulic characteristics of the watesr-
Beatling fidferialts; .
aen s Wate # Tevels should B& measired fo¥ a period up to several hours after
development of the test hole is completed and before a pumping test is com.
menced to determine the trend of water-level fluctuation and the static water
level in the hole prior to pumping. The hole then should be pumped continuously
for a period ranging between one hour and twelve hours, depending on the rate
of pumping and rate of drawdown of the water level. Accurate measurements
of the pumping rate and pumping level should be made periodically during the
pumping period. The rate of water-level recovery in the test hole thea should
be measured for about two hours after th}ae pump is turned off, The depths to
water should be measured with a steel tape or electric water-level measuring
device to the nearest 100th of a foot,

Petailed plots and interpretations of the pumping rates, drawdowns,

and rates of recovery should be used to assist in estimating the general



amount of water it may be necessary to pump during construction of the

sewer line,

analysisg,

Ohservatiag‘gs




