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TIXAS WATER DEVELOPMENT BOARD . STATE WELL NUMB?
WATER AVAILABILITY DATA AND STUDIES SECTION . FILE NUMBER 1:£4
-1 ~ 1

AUSTIN, TEXAS - PROJECT __ 32
NQTE: THESE LOGS CANNOT BE USED TO FULFILL CONTRACTURAL OBLIGATIONS.

- TYPES OF LOGS THISDATE: §:2:#1 . £-fp . “ : :
OPERATOR(S) _ C&/y . LOCATION:

COUNTY: Kerr _  NEARESTTowN: Lesruifle DRILER: _THDR /¥ Cas 4

OWNER: 4. ¢ & 4 ADDRESS;
TYPEOFORIL 2 Gred . wivsize: 222" fe $00° & " 4y 495"
ALTITUDE OF LAND SURFACE: /4 3.5 LOGGED DEPTH: __ 27 ' DRILLED DEPTH: _ ¥ %5 "

FLUID LEVEL: FLUD TYPE: Lresd Mud  \0Q REFERENCE POINT: Erpmace? Fewe /
r ’ L4
CASINGDATA: zad¢ " £, 39 OPEN HOLE DIA, : __ &
rd
CEMENTED FROM: IS+ 10 _2f°  SCREEN: Y0 AQUIFER:
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oreraToRr(8) . Clren . LOCATION:

COuNnTY: Kerr  NEARESTTOWN: Aetevifls  DRILLER: THRR 7Y Cas 4
OWNER: & 6. A ADDRESS;
TYPEOFORIL: 2 Cored Bivsize: 270" Fo $40°, &7 40 #95°

ALTITUDE OF LAND SURFACE: /4 35 " LOGGED DEPTH: __#27 ' __ DRILEDDEPTH: __¥28°
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. ,t ’ ”»
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TWOB-0272A

TEXAS WATER DEVELOPMENT BOARD - -
WATER AVAILABILITY DATA AND STUDIES BECTION
AUSTIN, TEXAS v

. .g‘.if‘

*" STATE WELL NUMBER _ -
. FILE NUMBER —I;Q
PROJECT 3z

NOTE: THESE LOGS CANNOT BE USED YO FULFILL CONTRACTURAL OBUGATIONS

TYPES OF LOGS THIS DATE: £-2-§1 . e o : ;

OPERATOR(S) _ C %30 . LOCATION:

COUNTY: _Y.evv NEAREST TOWN: K:s.n:u.\&_gomuzn

OWNER: UG R A ADDRESS:
TYPE OF DRILL: Cava BiTsze: 172 ig.o'_L 6" oo’ Y 491’
ALTITUDE OF LAND SURFACE: 1L 3 S’  LOGGED DEPTH: —497"  DAILLED DEPTH: ..‘-L&.L.____
FLUIDLEVEL: ____ FLUID TYPE: FyeshWoken 106 REFERENCE POINT: v ounmd Lauel
CASINGDATA: 10% Suvf - x9' OPEN HOLEDIA.: _G "'
CEMENTED FROM: _Sw»f 7o __ 21’ scReewn: wﬂo AQUIFER:
FLUID RESISTIVITY: ______ OHMS AT ° F. REMARKS:
CAUPER © GAMMA GAMMA
HOLE DIAMETER IN INCHES . COUNTS PER SECOND _£ So00
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TWD8-0270A

TEXAS WATER DEVELOPMENT BOARD ' STATE WELL NUMBER
WATER AVAILABILITY DATA AND STUDIES SECTION FILE NUMBER 80-2¢
AUSTIN, TEXAS PROJECT 3245

NOTE: THESE LOGS CANNOT BE USED TO FULFILL CONTRACTURAL OBLIGATIONS.

TYPES OF LOGS THIS DATE: 9/25/89 .E-L0G _ . GR N : 66 : CAL 2ONIC

OPERATOR{S) (RIM. . LOCATION: UGRA TEST WELL # ]

COUNTY: _KERR = NEAREST TOWN: KERBNIIILF  DRILLER: _THDB, McCARTY

OWNER; _UGRA ADDRESS:
TYPEOFDRILL: CORED ~ ~  pgirsize: 6"
ALTITUDE OF LAND SURFACE: 135" 6GGED DEPTH: _ 603" DRILLED DEPTH: 627"
FLUID LEVEL: _192' ¥  FLuip TYPE: FRESH WATER LOG REFERENCE POINT: GRQUND | EVEL
CASING DATA: 7' STEEL OPEN HOLEDIA.: 6"
CEMENTED FROM: SURF. 10 _ 490! sCREENOPEN_HOLE 1o AQUIFER: HOSSTON
FLUID RESISTIVITY: OHMS AT *F. REMARKS:
GAMMA RAY NEUTRON
COUNTS PER SECOND 50 _ COUNTS PER SECOND __ 250
TIME CONSTANT _____ 4 TIMECONSTANT __4 _ spaciNG .21~
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#D8-0271

EXAS WATER DEVELOPMENT BOARD STATEWELLNUMBER ,_
VATER AVAILABILITY DATA AND STUDIES SECTION FILE NUMBER ‘; L
WSTIN, TEXAS PROJECT ikl

JOTE: THESE LOGS CANNOT BE USED TO FULFILL CONTRACTURAL OBLIGATIONS.

YPES OF LOGS THIS DATE: 3/25/89 . E-L0G___ . GR il :_G6 ._CAl SSONIC . )
WERATOR(S) _CRIM . LOCATION: _UGRA TEST WELL # |

SOUNTY: KERR ___  NEARESTTOWN: KERRVILLE  DRILLER: I40R. McCASTY

IWNER: _UGRA ADDRESS:

MUD ROTARY = ' ,
YPE OF DRILL: _._R_ﬁ?_ﬂ;_anslze: 9.7/8" - 400" 6" 400-_ _627-ft,
\LTITUDE OF LAND SURFACE: 1535' _ _ LOGGED DEPTH:§2%' 43 '__DRILLED DEPTH: $8% &27'

Au Lever: 197° 1 pLuUID TYPE: ERESH UATER LOG REFERENCE POINT: SPOUND LEVEL
SASING DATA: _ 7" STEEL OPEN HOLE DIA. : 5"
SEMENTED FROM: SURF. _ 10 490" _ scREeNOPEN_HOLE 1o AQUIFER: H0SSTON

LUID RESISTIVITY: . OHMS AT * F. REMARKS:
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TWDB-0172A

TEXAS WATER DEVELOPMENT BOARD STATE WELL NUMBER
WATER AVAILABILITY DATA AND STUDIES SECTION FILE NUMBER __89-¢6
AUSTIN, TEXAS : PROJECT 3245

NOTE: THESE LOGS CANNOT BE USED TO FULFILL CONTRACTURAL OBLIGATIONS.

YYPES OF LOGS THIS DATE: 9/25/89 . E-10G__. GR : M : GG :CAL . SOMIC
OPERATOR (S) _CRIM . LOCATION: __UGRA TEST WELL # 1
COUNTRERR __ NEAREST TOWN: KERRVILLE DRILLER: _THDB, McCARTY
OWNERUGRA ADDRESS:
TYPEOFDRiL: CORED  pgyrsize: 6"
ALTITUDE OF LAND SURFACE: 1635'  10GGED DEPTH: £73' ______ DRMLLED DEPTH: _627'
FLUID LEVEL: 197 % FLUID TyPE: FRESH_WATER LOG REFERENCE POINTAROUND LEVEL
CASING DATA:; 7" STEEL OPEN HOLE DIA. ; &
CEMENTED FrROM: SURF. 70490’ SCREENIPEN HOLE 1q AQuiIFeR:H0SSTON
FLUID RESISTIVITY: ____ OHMS AT *F.REMARKS: _CALIPER TOOL IS OFF APPROXIMATELY
ONE DIVISION----SEE CASING SIZE ON LOG.
CALIPER GAMMA GAMMA
HOLE DIAMETER IN INCHES COUNTS PER SECON 0
FROM _6 _ ~To __16 ~ TIME CONSTANT SPACING 21~
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B. W. Bruns, P.E.

Upper Guadalupe River Authority
215 West Water Street
Kerrville, TX 78029

SUBJECT

X-ray diffraction mineralogy, acid insoluble residue analysis,
sieve analysis, porosity, permeability, grain density, specific

gravity, cation exchange capacity, SEM, thin section, energy dis-

oursive chemical analysis, and core vhotographs with descriptions
of five (5) samples from four (4) cores from the Kerrville ASR

Project.

CONCLUSIONS

The samples from four cores were:

481.1'-481.8' A gray dolomitic shale with good porosity (24.3%)
but Iittle or no permeability. The shale contained silty, sandy,

dolomite streaks and burrows with some scattered glauconite grains.

Some of the fine micro shell fragments in the shale were removed
by dissolution leaving scattered minor fine dissolution porosity.

511.5'-512.9' A mottled fractured reddish to brownish, silty,
sandy dolomite. The fractures were healed by a fine crystalline
grayish dolowmite. The porosity was good at 19.27%, but the per-
meability was low at 4.48 md. vertical permeability and 38.2 md.
horizontal permeability.

339.6'-540.3' A fine sandy dolomite grading abruptly into a do-
lomite-cemented conglomerate. The conglomerate had 29.8% poros-
ity and 1505.0 nd. horizontal permeability. The vertical perme-
ability was onlv 24.7 md. The good vermeability follows horizon-
tal bedding planes containing high variable porosity. The fine
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md. vertical permgabi}ity and 95.3 md. horizontal Permeability.

- 352.5'-553.4' A reddish, very fine crystalline, silty dolomite,
with Tight gray to tan irregualr inclusions and streaks. At 552.5'-
552.7' the dolomite was tannish with grayish mottles. The porosity
was 18.3%. The permeability was very low at 0.32 md. vertical and
1.71 md. horizontal permeability,

The dolomite samples were originally deposited as sandy, silty
- limestone containing shell fragments and scattered glauconite
grains. Dissolution of some shell fragments created vuggy poro-
sity in some core examined. The limestone was recrystallized as
fine crystalline dolomite with intercrystalline micro porosity.

The clay in these samples is primarily allogenic and was deposited
with the fine silt and sand. Some of the illite and mixed-layer

. illite/smectite is glauconite. Glauconite is the physical form, a
greenish pellet and not a mineral.

bl

DISCUSSION OF RESULTS

1. X-RAY MINZRALOGY (Table 1) !

Four of the samples were sandy dolomites to dolomitic, silty, sands.
- One sample was a dolomitic shale. Most of the illite and mixed-la-
yer illite/smectite shown in X-ray results is glauconite with the
exception of the shale sarple at 481'6"-481'7", where most of the
reported illite and mixed-layer illite/smectite is not mostly glau-
conite pellets. The feldspar in the samples is K-feldspar.

2. ACID RESIDUE ANALYSIS (Table 2)

The acid residues reflect the amount of carbonate present, primarily
dolomite.

3. GRAIN SIZE DISTRIBUTION SIEVE ANALYSIS (Table 3)

. These samples were fine to very fine-grained with the exception of
the conglomerate at 339.6'. The particle size of the authigenic
dolomite in the samples was very fine. This was also reflected in
the high norositijes with low permeabilities.

e
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4, PORCSITY, PERMEABILITY AND GRAIN DENSITY (Table 4)

The porosities were high but permeabilities were generally low
due to dolomite crystal size. The horizontal permeability in
the conglomerate was excellent, but due to porosity variations
from thin bed to thin bed and to pore size changes, the vertical
Permeabilities were very low. The grain densities were gener-
ally high due to the predominance of dolomite in the samples.

5. SPECIFIC GRAVITY (Table 5)

The specific gravity was lowest in the shale (2.42) and was high-
est in the conglomerate and the sandy dolomite associated with
the conglomerate. The sandy dolomite was. 2.63,

6. CATION EXCHANGE CAPACITY (Table 6)

The cation exchange capacity was greatest in the shale (11.1)
but was low in other samples, ranging from 0.7 to 4.5 meg/100
grams. The low cation exchange reflects the low clay percen~
tages, particularily the small amounts of the illite/smectite’
mixed—layering. Smectite is the clay mineral with the high CEC.

7. SCANNING ELECTRON MICROSCOPE-SEM (Figures 1-5)

The results Primarily show the dolomite with fine micro inter-
crystalline porosity. Figure 2 (511'11"-512'0") shows dolomite
with fine intercrvstalline pPorosity in the left side ‘of Photograph
"A" at 50X and on the right-hand side of the photograph, a very
fine crystalline vuggy dolomite. Associated with the wvugs is very
fine intercrystalline porosity,

8. THIN SECTION PHOTOGRAPHS WITH DESCRIPTIONS (Figures 6-10)

mite. Figure 6 shows a burrow infilled with 8ilt and carbonate

in the left side of the photograph. The burrow is perpendicular
to the black organic, thin parallel bedding streaks. The porosityv
is in streaks parallel to bedding planes and varies from thin bed
to thin bed.

9. ENERGY DISPURSIVE-CHEMICAL ANALYSIS (Figures 11-15)

The energy dispursive analysis reflects the mineralogy which igs
Primarily dolomite, a calcium magnesium carbonate, and quartz,
which is silica. Energy dispursive analysis does not detect light
elements well. A small magnesium peak is indicative of a consid-
erable amount of magnesium. Aluminum reflects feldspar and clay.
Iron is associated with clay, dolomite, and Primarily as red iron
oxide staining samples. Potassium reflects the K-feldspar and
illite,
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10. THIN SLAR PHOTOGRAPHS AND DESCRIPTIONS (Figure 16-4 pages)

These results show the general physical appearance of the core with
descriptions of the core. Most of the core analyized was a fine,
sandy, silty, dolomite. The physical appearance and rock properties
varied from thin bed to thin bed within each core.

If there are any questions, please call.

A. Jack Nash

cc: John S. Mcleod
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TABLE 2

ACID INSOLUBLE RESIDUE ANALYSIS

DEPTH PERCENT ACID SOLUBLE
4BL 6" b8l 7 e 14.0%

- 511 11"-512"0" ittt 71.4%
5397 11" e e 63.7%
540" %" =540 1% ...t ..54.7%

) 55252 B e 34.5%

- KERRVILLE ASR PROJECT TEX24486.A1



GRAIN SIZE DISTRIBUTION-SIEVE ANALYSIS
TABLE 3

(3 pages)



Sample:

Sieve Size (in microns)

481 8"

% 2000
< 2000
< 1000
< 500
£ 250

< 125

< 62

y 1000
2 500
> 250
v 125

Y 62

(pan)

Sl

Page 1

SIEVE ANALYSIS

Well: Kerrville ASR Project

Weight Percent

Pebbles
Very coarse grained sandstone
Coarse grained sandstone

Medium grained sandstone

Fine grained sandstone A
Very fine grained sandstone 2.2%
Silt and clay 97.1%

Sample: 512 .0°

» 2000
£ 2000
< 1000
< 500
< 250

< 125

< 62

" Sieve Size (in microns)

» 1000
» 500

¥ 250

Y125

¥y 62

(pan)

Well: Kerrville ASR Prgject

Weight Percent

Pebbles
Very coarse grained sandstone

Coarse grained sandstone

Medium grained sandstone A%
Fine grained sandstone 2%
Very fine grained sandstone 31.3%
Silt and clay 68.47%



Sample:

Sieve Size (in microns)

539 .6'

PSS T
"

Page 2

SIEVE AXALYSIS

Well:

Kerrville ASR Project

Weight Percent

7 2000 Pebbles 4,9%
&£ 2000 51000 Very coarse grained sandstone 29.1%
<1000 9500 Coarse grained sandstone 25.1%
€ 500 250 Medium grained sandstone 15.6%
£ 250 ) 125 Fine grained sandstone 4.47%
< 125 7 62 Very fine grained sandstone 6.4%
< 62 (pan) Silt and clay 14.5%
Sample: 540.5' Well: Kerrville ASR Project

Sieve Size (in microans)

7 2000
¢ 2000
< 1000
< 500
< 250
< 125

£ 62

% 1000
Y 500

9250

125

» 62

{pan)

Pebbles

Very coarse grained sandstone
Coarse grained sandstone
Medium grained sandstone

Fine grained sandstone

Very fine grained sandstone

§ilt and clay

Weight Percent

trace
trace

.3%
10.7%
54.4%

34,67



LAD LS

Page 3

SIEVE ANALYSIS

Sample: 552.6' ‘ Well: Kerrville ASR Project
Sieve Size (in microns) Weight Percent
7 2000 Pebbles
£ 2000 51000 Very coarse grained sandstone trace
£1000 500 . Coarse grained sandstone trace

£ 500 250 Medium grained sandstone .17

£ 250 125 Fine grained sandstone 1.5%

< 125 Y 62 Very fine grained sandstone 16.0%

<< 62 {pan) Silt and clay 82.4%
Sample: Well:

Sieve Size (in microns) Weight Percént
%2000 Pebbles
(2000 % 1000 ' Very coarse grained sandstone
< 1000 ) 500 Coarse grained sandstone

{500 250 Medium grained sandstone

<250 125 . Fine grained sandstone

{125 62 Very fine grained sandstone

{62 (pan) Silt and clay



228 E 15th St

TADLE 4

NB-T44-8284
Tuisa, Okisroma 74104 M. '. Lab No. 89—336
MINERALOGY, INC. Date

UellKERRVILLE ASR PROJECT Field TEX24486,A1 State UGRA
Crain
Sample Depth Permeability-md | Porosity|Saturation - X PV|Density
umber Description Horiz.| Vert. 4 011 Water gm/cc
1. 481°'6"-7" Fr. 1.91 .002 24,3 2.80
2. 511'11"-512 38.2 4.48 19,2 2.77
3. 539'11" Fr.| 1505. 24.7 29.8 2.79
4. 540'%"-1%" 95.3 91.6 24.7 2.75
S. 552'7"-8" 1.71 .32 18.3 2.75

- —

BN pa—

rn e b -

-




DEPTH

481'6"-481"'7"

511'11"-512'0"
s539'11”
S40'%"-540"1%"

552'7"-552'8"

TABLE 5

SPECIFIC GRAVITY

Gray shale with silty
dolomitic streaks

Silty dolomitic sand-

stone to sandy dolo-
mite

Conglomerate sandstone

with silty dolomitic
matrix

Silty dolomitic sand-
stone to sandy dolo-
mite

Silty dolomitic sand-
stone to sandy dolo-
mite

KERRVILLE ASR PROJECT

TEX24486.A1

SPECIFIC GRAVITY

2.42

2.46

2.58

2,63

2.54



TABLE 6

CATION EXCHANGE CAPACITY

- DEPTH CEC (meg/100 grams of co;e)
_ 481°'2" 11.1
512'0" - 1.2
- 539'e6" 0.7
540'%" 2.6
- 552'7" 4.5

KERRVILLE ASR PROJECT
TEX24486 .A1



SEM ANALYSIS
FIGURES 1-5



FIGURE 1
UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 .A1

481'6"-481"'7"

A&B Black, thin-bedded shale. Small fossil shell
fragments. No visible porosity.

C&D Carbonate fragment with pinhole dissolution.
Thin-bedded shale platelet shown in photograph
at 2000X. :




*134N914 A1va

he ..N.H@#l..@. .mwA.N

IV 98%%ZXdL
LO3Ar0¥d ¥SV dTTIAYYAN

ALIMOHLAOV ¥3IAIE A4NIvavnd ¥dddn

f m h !



A&B

C&D

FIGURE 2
UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 .Al

511'11"-512'0"

Sandy dolomite with well-rounded fine sand and
silt grains. Intercrystalline porosity and dis-
solution of scattered grains on the left side

of the photograph at 50X. On the right side of
the photograph at 50X is finer crystalline dolo-
mite with vuggy and fine dissolution pores.

Dolomite crystals with intercrystalline porosity.
Dolomite crystals and a rounded fine sand grain
in photograph at 500X.
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A&B

C&D

FIGURE 3
UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486.A1

539'11"”

Dolomite cemented congolomerate pebble in upper
left side of photograph at 50X.

Dolomite crystals cementing congolomerate grains.
Intercrystalline porosity between dolomite cry-
stals.
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FIGURE 4
UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 .A1

540'%"-540"'1%"

A&B Sandy, fine crystalline dolomite. Well-rounded
fine sand grains,

C&D Intercrystalline porosity between dolomite grains.
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A&B

C&D

FIGURE 5
UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 .Al

552'7ll_552 l8|'

Very fine-grained, silty dolomitic sandstone to

‘Sandy fine crystalline dolomite. No visible ma-

cro porosity.

Small dissolution pore with authigenic koalinite
crystals and scattered fine dolomite crystals at-
tached to the surface of the pore.
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THIN SECTION PHOTOGRAPHS AND DESCRIPTIONS
FIGURES 6 - 10




FIGURE 6
UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 . Al

481'6'-481"'7"

THIN SECTION PHOTO
40X

THIN SECTION DESCRIPTION

Gray shale, silty dolomitic streaks. Burrows, some con-
taining pyrite as scattered inclusions. Scattered silt-
size to very fine sand-size glauconite grains. Dolomite
occurs as fine to very fine grains and erystals in the
Silty streaks. The silty streaks contain scattered minor
dissolution porosity. No visible porosity except for
minor to trace amounts of dissolution porosity associated
with the dolomitic silt and very fine dolomitic sand.




FIGURE 6

UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
— TEX24486 . Al

481'6"-481"'7"

THIN SECTION PHOTO
40X

x-nicols
THIN SECTION DESCRIPTION

Gray shale, silty dolomitic streaks. Burrows, some con-
taining pyrite as scattered inclusions. Scattered silt-
size to very fine sand-size glauconite grains. Dolomite
occurs as fine to very fine grains and crystals in the

- silty streaks. The silty streaks contain scattered minor
dissolution porosity. No visible porosity except for
minor to trace amounts of dissolution porosity associated
with the dolomitic silt and very fine dolomitic sand.




FIGURE 7
UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 A1

511 '11'!_512 loll

-' * X

I Yol

THIN SECTION PHOTO
40X

THIN SECTION DESCRIPTION

Very fine, silty dolomitic sandstone to sandy dolomite,
Sand grains are subrounded. Scattered glauconite grains
Scattered visible fine dissolution Pores in half of the
sample with pink hematite staining. The grayish-colored
part of the sample hag vuggy dissolution Porosity. The
PoTres are much larger than in the pink part of the sample.

Porosity in the thin section Photograph is shown in blue.



FIGURE 8
UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 A1

539'11"

THIN SECTION PHOTO
40X

THIN SECTION DESCRIPTION

This thin section shows the contact between a very fine
dolomitic sand to siltstone and a conglomerate sandstone
made up of rounded quartz and rock fragment grains up to
pebble size, cemented by fine crystalline, silty, sandy
dolomite. One or two well-rounded dolomite pebble grains,
Scattered macro and micro dissolution porosity in the con-
glomerate matrix. Some fractured pebbles and grains with
inherited healed fractures. Some grains show undulatory
extinction due to metamorphic strain. The finer dolomitic
Sand to siltstone has scattered minor dissolution porosity,
and is cemented with red hematite-stained dolomite. There

irregular with scattered coarse grains scattered into the
fine siltstone to sandstone. The conglemerate has fair
visible macro porosity,

Porosity in the thin section photograph is shown in blue,
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FIGURZ 8
UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 ,A1

539'11"

40x
X-nicols

THIN SECTION DESCRIPTION

This thin section shows the contact between a very fine
dolomitic sand to siltstone and a conglomerate sandstone
nade up of rounded quartz and rock fragment grains up to
pebble size, cemented by fine crystalline, silty, sandy
dolomite. One or two well-rounded dolomite pebble grains.
Scattered macro and micro dissolution porosity in the con-
glomerate matrix. Some fractured pebbles and grains with
inherited healed fractures. Some grains show undulatory
extinction due to metamorphic strain. The finer dolomitie

irregular with Scattered coarse grains scattered into the
fine siltstone to sandstone. The conglomerate has fair

Porosity in the thin section photograph is shown in blue.




FIGURE 9

UPPER GUADALUPE RIVER AUTHORITY

TEX24486 .Al
540 |_1£n_540 ' 1%"

KERRVILLE ASR PROJECT
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THIN SECTION PHOTO

40X
THIN SECTION DESCRIPTION
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FIGURE 9
UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 . Al

540'%"-540"'1%"

X-nicols
THIN SECTION DESCRIPTION

Very fine crystalline, sandy, silty, dolomite. Scat-
tered dissolution porosity. Scattered green glaucon-
ite grains. Thin-bedded streaks of pink iron-staining,
marking thin bedding planes. Some quartz grains are
partially replaced by dolomite along grain edges. Mi-
nor intercrystalline porosity. -

Porosity in the thin section photograph is shown in blue.




FIGURE 10

UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 .A1

552!7”_552!8!!

TEIN SECTION PHOTO
40X

THIN SECTION DESCRIPTION

Thin-bedded, very fine silty dolomitic sand to sandy
dolomite. Pink staining from oxidized iron. Scattered
thin argillaceous beds. Brownish color in some thin
beds may be organic streaks. A few scattered fine sand
grains. Scattered fine particle-sized green glauconite
grains. Minor amounts of very fine dissolution porosity.
Some quartz grains are angular and other grains are well
rounded.

Porosity in the thin section photograph is shown in blue.




ENERGY DISPURSIVE CHEMICAL ANALYSIS
Figures 11-15




FIGURE 11

UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 . Al

481'6"-481'7"
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FIGURE 12

UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 Al

5-1'11"-512'0"
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FIGURZ 13

UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 A1

339'11"
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FIGURE 14

UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 .A1
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FIGURE 15

UPPER GUADALUPE RIVER AUTHORITY

KERRVILLE ASR PROJECT
TEX24486 .A1

552'7"_552'8"
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DESCRIPTION OF CORE
Figure 16
(4 pages)



481.1"

481.1'-481.8"

Gray, Thin-bedded shale. Light
tannish gray-colored dolomite
streaks and inclusions, Scatter-
ed calcareoug micro fossil in-
clusions, Scattered burrows in-
filled with fine sand.



539.6'-539.10"

Tan to pinkish; coarse-grainec
well-rounded, dolomite-cemented
conglomerate sand. There is a
coarsening upward in particle s
from coarse sand to conglomerat
sand with pebbles, changing to
fine sand at 539.10°'.

539.10'-540.0"

A fine-grained dolomitic sandstc
to sandy dolomite with mottled
gray streaks and inclusions. So
grayish, very thin streaks of fi
cross bedding.

540.0'-540.3"

Tan to gray, fine-grained dolo-
mite-cemented sandstone to sandy
fine crystalline dolomite.



552.5'-552.7"

Mottled gray and yellowish fine
grained dolomite-cemented sand-
stone to sandy fine crystalline

dolomite. Some very thin para-
llel bedding.

552.7'-553.2"

Red to pink, very fine-grained
dolomitic sandstone to sandy fin
crystalline dolomite showing
slight undulated bedding with
white to grayish inclusions,

553.2'-553.4"

Red and pink fine-grained dolo-
mitic sandstone to sandy fine
crystalline dolomite with tannish
grayish-white irregularly shaped
blob-1like inclusions.



Appendix D
PUMP TEST RESULTS

DFW070/014.50



TIME
(MIN)

(A
(SRR SR |

-
-

o
o1}

%]
120
150
185
21Q
24@

PUMP TEST 2
UGRA SITE

DR
DOWN

Al—
(FT)

(1]

20
43
G2
85.3
8@.8
85.5
8@.8
83
&7
83
81

- DRAWDOWN
WELL PZ-1

FLOW DERPTH TO
(GPM)  WATER (FT)
@ 284.2
196 224.2
130 247 .2
150 296.2
148 289.7
1350 285
150 289.7
15@ 285
15@ 287 .2
150 271.2
ise 287 .2
136 283.2




TIHE
(KIK)

240.56
242.90
22,30
242.5¢
243.5¢
24500
249.98
261.69
2715.08
293.96
318.88

7
RECOY.
TIHE

8.9¢
1.50
1.6
2.18
3.98
4.5
§.58
28.5
34.56
34.56
£9.50

PUMP TEST 2 - RECOVERY
UGRA SITE  WELL PI-1

DEPTH 70 RECOVERY RESIDUAL
NATER (FT T/ RRET PRAT

285.28 ERR  204.2¢  81.90
223.80 16133 142.68  18.80
221.08 13461 146.80  16.86
120.88  115.52 139.90  15.80
218,86 81.17 137.60 13.88
216.00 4.4 135.06  11.50
214.68 29029 13366 9.60
2.60 12,713 13l.ee  7.88
211.98 1.87 130.66  6.89
21060 0.4l 129.66  5.80
269.59 {46 128.5%8 5.3



PUMP TEST 3 - DRAWDCWN PoST ACIDIFICATION
WGRA SITE  WALL PZ-1  g-25-89

TI4E JR4w- FLOW DEPTH T0
(HIR) oW ) (oo WATEE (F1)
i 9 8 281
8.93 5 155 2686
9.3 15 155 218
0.8 i2.8 155 213.8
i 13.1 15§ 4.1
L3 3.3 135 2143
2 13.4 135 2144
2.5 13.55 155 214.%5
] 14.1 153 215.1

18 15.3 158 216.3
15 15.7 155 26.7
38 6.4 155 7.4
1) 18.2 155 119.2
96 19.25 13§ 228.25
183 8.6 155 229.6
12 19.95 15 228.95
120.% 21.5 175 222.5
12 21.6 175 1228
122 a7 175 a7
125 2.9 175 2.9
121.5 Pl 175 23
136 22.15 175 203.15
13 2.3 175 223.3
158 2.8 15 223.9
165 23.15 173 224.15
188 2.5 175 ms
181 2%5.3 195 226.3
162 B4 19 126.4
183 2.6 195 226.5
185 .75 135 226.75
198 26 185 a2
19 26.23 195 21.25
218 26.7 195 T
21 .1 I8 2.1
12 28.2 218 228.2
Ak 28.3 218 229.3
U5 2.4 218 229.4
225 28.8 218 229.8
3 28 219 238
249 28.25 219 230.25

TOTAL Q (GALLONS) = 41258




PUNP THST 3 POST ACID - RECOVERT
9-21-89

TIME
(HIN)

249

240.1

248.2

- 240.5
241.2

242.3

4.5

248.5

256.6

266.9

UGRA SITE  WELL P2-1

v
RECOY.
TIKE

-

KRR
2481
1281

481

28!

185

54
29
16
18

DERTH TO RECOVERY RESIDUAL
WATER (FT) (¥RET)

238.25
215
221
7
215
24
213
a2
a1
218

8
5.25
8.2

13.25
13.25
16.25
11.25
18.25
19.25
1.2

{FEET)

29.25
o
il
16
14
13
12
1l
1

9



AP TEST ¥D. 4
8 HOUR DURATiCH

289 GPY FLOW OLUXE

UGRA WTP P2-1

SEFTIMERR 22, 1989

TIHE
(MIN)

8
B.85
8.96
8.33
.75
1.16

1.8
.3

3
3

8.5
10
12
15
3¢
4
66
75
9

185

128

135

158

165

188

185

210

2%

Ue

AL

39

365

398

12

4560

468

DRARDORN
{TERT)

b
-&FQC.Q
OO h oo

18.6
11.8
18.1
17.8
18.8
18.9
19.25
19.86
L5
2.5
23.46
24.12
25.82
2.3
25.86
26.33
26.8
21.18
21.55
21.87
28.36
28.7%

29.55
36.84
38.72
.24
31.56
31.94
.22

WATER
LEVEL

262.4
207.4
r3Y)
25
a7
218
28
i
220.5
Fi
2
213
221.65
222.96
223.9
274.98
225.88
226.52
.4
21.75
228.26
220.73
8.2
229.58
229.95
230.21
238.76
231.18
214
231.95
232.4
28.12
233.64
233.96
2344
204.62



P4 TEST 8.4 - RECOTERY

UGRA 5178

#SLL PI-1

SEPTEBER 22, 1989

IR
{Hi¥)

488
i36.1
448.13
{88.2
£83.75
487.2
432.5
588.5
5117
921.5
549.5
984.5
8128
617
1858

T

RECOY.

TI4E

8

9.1
6.13
8.2
3.7
1.2
12.5
28.5
A1
1.5
69.5
164.5
111.25
137
1178

m

ERR

1861
3693.307
2401

129
67.66666
3.4
24.41463
16.14195
11.18526
7.988474
5.593381
9.314606
4.583649
1.416256

DEPTH T0
WATER (FT)

234.62
238
225
228
Y
216
215
2
23
212
211
218

269.5
208.8
203.65

RECOVERY
(F33T)

8
4.82
9.62

14.62
17.62
18.62
18.62
28.62
21.62
22.62
23.82
24.62
25.12
25.82
30.91

RESIDUAL
(FEET)

32.22
1.6
22.6
17.6
14.6
i3.8
12.6
11.6
18.6

9.6
8.8
1.8
1.1
6.4
1.2
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CHMHILL
A

y. SUBJECT_____LLG_?Q_WH_P_C?_" ____________ BYJ-L?L:'ZZUJ_&
_%__y&wl‘,/_tarhﬁf _________________ SHEET_ ! __oF_ 2
—— . TTwey Praszis Aeoeyarg — -~ PROJECTNO. ZEXAYYE A
NMUNGIER OF RO Ny - g
CEOTNT NUMEN e
EOCTIME) -COQRD LNATE UF FOTHT (MR - RICIIKITI Py
Y (DRAWDOWN) —COORDINATE OF FOLMT (151 )= SLB0V0D g
FOINT NUMEER= 2

X {TIME)-COORDINATE OF FOINT (MIN)=
Y (DRAWDOWN) ~COURDINATE OF FOINT
FOINT NUMBER= =

X (TIME)-COORDINATE OF FOINT (MIN)= 7.3000D-@1

Y (DRAWDOWN)—-CODRDINATE OF FOINT (FT)= 1.2600D+01
FOINT NUMEBER= 4

X (TIME)-COORDINATE OF FOINT (MIN)= 7.5000D-01

Y (DRAWDOWN)-COORDINATE OF FOINT (FT)= 1.450@D+01
FOINT NUMBER= 5

X (TIME)-COORDINATE OF FOINT (MIN)= 1.1400D+2@

Y (DRAWDOWN)-CODRDINATE OF FOINT (FT)}= 1,5500D+01
FOINT NUMBER= &

X (TIME)-COORDINATE OF FOINT (MIN)=
Y (DRAWDOWN}-COORDINATE OF FOINT
FOINT NUMBER= 7

X (TIME)-COORDINATE OF FOINT (MIN)= 2.2Z000D+00

4. 0BULD-0z
(FTi= 7.5000D+0¢

1.6000D+00
(FT)= 1.460@D+0@1

Y (DRAWDOWN)-COORDINATE OF FOINT (FT)= 1.7600D+01
FOINT NUMBER= 8
X (TIME)-COORDINATE OF FOINT (MIN)= 3.0000D+0Q

Y (DRAWDOWN)-COORDINATE OF
FOINT NUMBER= 9
X (TIME)-COORDINATE OF FOINT (MIN}= B.SaOED+00Q

FOINT (FT)= 1.8100D+01

Y (DRAWDOWN)-COORDINATE OF FOINT (FT}= 1.8600D+D1
- POINT NUMEER= 10
X (TIME)-COORDINATE OF FOINT (MIN)= i.0000D+@1

Y (DRAWDOWN)—-COORDINATE OF
POINT NUMBER= 11

X (TIME)-COORDINATE OF FOINT (MIN)=
Y (DRAWDDWN)-COORDINATE OF
FOINT NUMBER= 12

X (TIME)}-COORDINATE OF FOINT (MIN)=
Y (DRAWDOWN)~COORDINATE
POINT NUMBER= 13

X {TIME)-COORDINATE OF POINT (MIN)= 3.0000D+@1

Y (DRAWDOWN)-COORDINATE OF FOINT (FT)= 2.150@D+@1
POINT NUMBER= 14

X (TIME)-COORDINATE OF FOINT (MIN)= 4.S5000D+d1

Y (DRAWDOWN)-COORDINATE OF POINT (FT)= 2.258@D+@1
POINT NUMBER= 15 :

X (TIME)-COORDINATE OF POINT (MIN)= &.000@D+a1

Y (DRAWDOWN)-COORDINATE OF FOINT (FT)= 2.344@D+d
POINT NUMBER= 14

X (TIME)-COORDINATE OF FOINT (MIN)= 7.S00@D+01

¥ (DRAWDOWN)-COORDINATE OF FOINT (FT)= 2.412aD4a1
FOINT NUMBER= 17

X (TIME)-COORDINATE OF FOINT (MIN)= 9.S000D+@1

Y _(DRAWDOWN) -COORDINATE OF FOINT (FT)= 2.5020D+01
POINT NUMBER= 18

X (TIME)-COORDINATE GF FOINT (MIN)= 1.050@D+02

Y _(DRAWDOWN) -COORDINATE OF FOINT (FT)= 2.535@0+m1
POINT NUMBER= 19

X (TIME)-COORDINATE OF FOINT (MIN)= 1.208@D+@2

Y (DRAWDOWN) ~COAQRDINATE
FOINT NUMBER= 20

X (TIME)-COORDINATE OF POINT (MIN)= 1.3S00D+@2

FOINT (FT)= 1.890@D+@1

1.2000D+01
FOINT (FT)= 1.9250D+01

1.5002D+@1
OF POINT (FT)= {.9460D+@1

Y {DRAWDOWN}-COORDINATE OF POINT (FT)= 2.633G0+@L_

FOINT NUMBER= 21
X {TIME)-COORDINATE OF FOINT (MIN)= 1.500aD+naz

OF FOINT (FT)s= 2.9860D+Q1




e,
3 .

oy - '-),—, ~TD .
mm— susect_ ACGRA Ay BY JE72w __ pate/C3e-35
— Loop 7z 4TSS
] S Ty __2/":_’:’9:3‘%-: _____________ PROJECT NO

FOINT NUMBER= oo
. X (TIME)-COQORDINATE OF FOINT (MIN}= 1.6500D+@7
: Y (DRAWDOWN) ~COORDINATE OF FOINT (FT)= 2.7180D+01
e FOINT NUMBER= 2 AT
. X (TIME)-COORDINATE OF FOINT (MIN)= 1.8000D+07 ,
Y (DRAWDOWN)-COORDINATE OF FOINT (FT)= 2.7s55@D+g1 j
POINT NUMEER= 24 -
X (TIME)-COORDINATE OF FOINT (MIN)= 1.9S00D+07 I
¥ (DRAWDOWN ) ~COURDINATE OF FOINT (FT)= 2,787@D+@1 ‘
POINT NUMBER= 25
X (TIME)-COORDINATE OF POINT (MIN)= 2_ig@oD+@z?
Y (DRAWDOWN)~COORDINATE OF FOINT (FT)= 2.8Z40D+@1
FOINT NUMEBER= 24
X (TIME)-CDORDINATE OF FOINT (MIN)= 2,2520D+@z2
Y (DRAWDOWN) -CODRDINATE OF FOINT (FT)= 2.8740D+@l
" S . POINT NUMEER= 27
X (TIME)-COORDINATE OF FOINT (MIN)= 2,400@D+a7
Y (DRAWDOWN)-COORDINATE OF FOINT (FT)= 2.90000+@1
B FOINT NUMEER= 2§ o
- . X (TIME)}-COORDINATE OF FOINT (MIN)= 2.7000D+@2
. Y (DRAWDOWNM)-COORDINATE OF FOINT (FT)= 2.9550D+@1
. - . POINT NUMEER= 29
<‘ X (TIME)-COORDINATE OF FOINT (MIN)= 3.2008D+02
Y (DRAWDOWN)-COORDINATE OfF FOINT (FT)= 3.0040D+01
FOINT NUMEER= 3@ )
P — X (TIME)-COORDINATE OF POQINT (MIN)~= 3.6500D+Q7
i ; Y (DRAWDOWN)-COORDINATE QF FOINT (FT)= 3.072¢D+@1 ‘ I
77T POINT NUMBER= 33 i
X (TIME)-COORDINATE OF FOINT (MIN)= 3.9000D+@2 T '
b Y (DRAWDOWN)~COORDINATE OF FOINT (FT)= 3.1240D+@1 LAHM__‘_,fﬁ_h_;
IR POINT NUMBER= 32 ! ‘ ;
X (TIME)-COORDINATE OF FOINT (MIN)= 4.2000D+@2 B
Y (DRAWDOWN) -COORDINATE OF FOINT (FT)= 3.15s@D+@1 o

POINT NUMBER= 33 B A
X (TIME)-COORDINATE OF POINT (MIN)= 4.5000D+02 - I B .
v _{DRAWDOWN)-COORDINATE OF FOINT (FT)= 3.1948D+01
POINT NUMBER= 34 C %
X (TIME)-COORDINATE OF FOINT (MIN)= 4.8000D+02 T
Y (DRAWDOWN)-COORDINATE OF POINT (FT)o 3.2220D+q1
FRODUCTION WELL DISCHARGE RATE (GPM)— 2.35200D+22

y—f———-;—ﬁ— DISTANCE FROM FRODUCTION WELL (FT)= 1.0009D+00

COMPUTATION RESULTS:

L AGUIFER TRANSMISSIVITY (GFD/FT)= 11128.00
| ' © ' AGUIFER STORATIVITY (DIM)= 8,46BE~-03 P
i




70 Divisions 5th, 10th Accent by 4 Cycle Semi-Log

—HPBooks

GRAPH PAPER From Your COPIER

7T 6 s/1//

4% , SV

—_—

00T A ~ D Aox =L

et

. DU N
[

\QwaDU\UAK\
\%hmiu SI7 c\»\:ﬁﬁ

N

4

L E

Tl
it

A B




oo/ ﬁ.__::\ EL / I 2
o~ o ® N o wy - oy o~ ‘NI« |Q9 ® N o ] ~ [y ~ A
H I
i __W ab
I i 11
[T i
i I
LT RN N
T T 1
| % T
i) g
!
LT
: —m %
Mt
] T
T
I 11
i 0|
T i
T [
I % E” w
I
NI IOAN LARNE A Ny W
T i -]
, g
9L AR ]
2 _ o e
i { -
I I TR ] w
Hi| ] '
il —
I T N
T | _::_: I ]
m i I8BNE itigHg i %H
p\%u OQW |Rw 111 ATET IRRRT VRN, i T 7
u T 17 —
T THHH ]
] ] _E ! HH __: i | _H
. 2 o
S I ) g . O/
-— a4 1 :: § T m
= = T i
Qo XAz AU A9 .\Ru i SRR ©
Il [] i N w
7 _ TR HEN 1T (] [ RAN : >
] I i m
~erndme Y I
wa Q ! i ] fod
} w
i ! !
L8P/ dwn I &
\Wu__?. ‘IN‘ ﬂm i 8 =
T I [ ] Fa I
Ak : 20 &
, | m
M i .rw.
I T [+]
i %
i i) o
T




[T,

DFW070/014.50

Appendix E
CHEMICAL DATA
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4733 RITTIMAN ROAD

SAN ANTONIO TESTING LABORATORY

201 £ SPRING ST,

REPURT OF CHEXIGAIL ARALYSIS

SAN ANTONIO, TEXAS 78218
BQﬁK:KETﬂJKLE.TEXAS 76832

(512)590-7670
(512) 5632104

KEPORT NO, 1648

Page |
Upper Guadalupe River Authority Date Reported: 10-05-89
P.O. Box 1278 ' Date Received: U~22-89
Kerrville, TX 78029 Sampte: Water
ATTH: M¥r. Charlie Viedenteld
ASR VEST VEL] UGRA VTP FIBISHED
: FILTBRED R20
PARAMETER KESULTS RESULTS

Sflica 3.3 mg/L 4.9  mg/L

Mz 14 mz /L 19 mg/l,

K~ 7.5 mg/L 1.3 mg/L

Al 0.1 mg/L 0.2 mg/L

Cu €0.02 mg/L <0.02 mg/L

Mn 0.07 mg/L <0.01 mg/L

Zn 0.04 mp/L .05 mg/L

Cd 0.0 mgsL 0,01 mg/L

Se <0.01 mgsL <0.01 mg/l

Na 37 mg/L 1 mg/L

Color 39 Color Unite i Color Units

Fluid Dencitvy 0.992 g/mi 0.991 grml

H28 ' {1 ng/L <1 mg/L
mge/L: Milllgram: per Liter
g/mb: Grams per ¥111§1itar

Tost Method:

Hethods for Chenricat
HPA-600f4~?9‘020,
Ytandard Methods for
Vustewater,

Test Conducted by: Joba D, Burch

Aralysiz of VWater anpd Vastes,
Reviced March 1983

the Examination of Vater ang
16th Fdition, 1085

Respectfully Submitted,

Pl 04t

Richard Hawk
tseneral Marager
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SAN ANTONIO TESTING LABORATORY

4733 RITIIMAN ROAD SAN ANTONIO, TEXAS 78218 (512) 599-76 70
201 E. SPRING ST BRACKETIVILLE, TEXAS 78832 (512) 563.9124
UPPER GUADALUPTE RIVER AUTHORITY PAGE 4
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SAN ANTONIO TESTING LABORATORY

4733 RITIIAAN ROAD
201 E. SPRING ST,

SAN ANTONIO, TEXAS 78218
BRACKETIVILLE, TEXAS 78832
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SAN ANTONIO TESTING LABORATORY

4733 RiTirnaty ROAD
201 E SPRING sT
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SAN ANTONIO,
BRACKETIVILLE

TEXAS 78218
TEXAS 78832
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4733 RITMIMAN ROAD
201 £. SPRING ST.

SAN ANTONIO TESTING LABORATORY

SAN ANTONIO, TEXAS 78218
BRACKETIVILLE, TEXAS 78832

(512) 599.7479

(512) 563-2124

UPPER GUADALUPE RIVER AUTHORITY

PAGE 2
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HALOGENATED AND AROMATIC VOLATILE CRGANICS
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Texas Water Development Board

Chemical Water Analysis Report
miz0.UGRA _ARIW. §3-9-1

TOTAL ORGANICS FORM

TWDB Use Only
Work No. 3202~

Send Reply To:
Ground Water Unit IAC No.
Texas Water Development Board
P.0.Box 13231

Austin, Texas 78711

Attention: BoB L L(//Urzfﬁ, / 2IC #0104 State Well Number:
County: KERR Date & Time: ?/2 Z//g?
Owner: UPPER GUADILUPEL- AR Avattars 7/? l/Send Copy To Owner

Address: Sampled After Pumping: Hours
Date Drilled: Depth: Yield: =200  GPM El/asured 0 Estimated
Collection Point: DWARGE IQM pH : Use: 7[‘5 I wece Temperature: _2 - 2 °C
By, SRIC ADIDA L Specific Conductance: ?—2/7
'

Requested Cheg
Laboratory No Date Received: .- 4 .. ¢ Do Date Reported: N oV 9 198y

Total Organic Carbon < / mg/1

890091-A

i



. Texas Water Development Board | # 1
[ . " &#Z‘
Chemical Water Analysis Report
GWR-YGRA-_. ARpY. £9-9-/
(Anions) TWDB Use Only
Work No. _32.02
Send Reply To:
Ground Water Unit 1AC No.
Texas Water Development Board
P.O. Box 13231
Austin, Texas 78711
Attention: BQB &4»172-5? / LR A:ZMDA'S State Well Number-
County: KERA, Date & Time: 7/ 12-/ £9
L4 l L
Owner: UPPEL CUADALUAE- K1 v m%&@){ Send Copy To Owner
Address: /(F RyILe &~ . Sampled After Pumping: Hours

Date Drilled: Depth: Yield: GPM QO Measured Q Estimated
Collection Point;: PISCH#ARE, /BI%H 745 Use: e Temperature: _ 22 7 oo
. ARTIF(Cine
By: ERIC ADIDAS Specific Conductance: 9.2 atmvies 22.7°.
e OCT 31 1989
Date Received: .t <+ = Date Reported:
me/l mg/l
Sulfate (00946) 2HyeS 4653
Chloride (00941) s> FZ=a 9 ¢
HE;; (00950) 0.06 1/
Ni NG N 2. % %0
Nilrite N 2 =N <¢g’ m:'}!o ugh
Silica (00955) 1/ —Boron— (01020)
Phenol ﬂkgh’rsity (00415) 74 —Bromide~ (82298)
Total Alkalinity (00410) 30 -
Iodide (71865) < 4./ -
DJ’*QMML — 0Ous
B«'Cﬁu?bbhd’ﬁ A“la-lu'»\ili APp .
\

No7e- E¢ FiLER

AND ANYKE

890091-C




Typewrita (Black ribbon) or Print Plainly
{soft pencil or black ink)
Do not use bail Point pen

e e TWDB ONLY

Organization No.&oz Lab No.
Texas Department of Heaith Laboratories
1100 Waest 49th Street

Austin, Texas 73756 Work No.

CHEMICAL WATER ANALYSIS REPORT

BO"HL{ES#- 9 q“dtq‘) &M/Dk # LIGRA -ARIW - g?" q'/ County W

Send report to

Data Collection and Evaluation Section State wall No.

Texas Water Development Board —_— WallNo,
P.O. Box 13231 - -
Austin, Texas 78711-3231 Dats Collected 0 ? 42

Owner Up/pm éﬂepﬂdupf &V@ A’Urﬁ‘ae]”/% .) -— Send copy 1o owner  Sample No, DBV
Address ‘@Q WLLE Well Location

Cate Drilled Dapth ft. WBF Source {type of well) —_—_—

Producing intervals Water levet ft. Sample depth ft. [ ’ f '
Sampled atter pumping &-“- hrs. Yielg __@O GPM ;“—s:-’—" Tempgrature °F 2 Z °C
Point of cotlection M@Gj" M/f Appearance E{; O turbid O celored O other

Use 75‘37-5‘/& L Remarks

> i
3 7
i
R
- A

CHEMICAL ANALYSIS OCT 31 1939

PR
Date Received Date Reported
ME/L i MG/L ME/L

Siliea - . . 0p9S5 . . Carbonate . 00445
v 0 2lef P
Calcium - . . 00815 [e) Bicarbonate (00440 . .
alciu f "/ o 212 V fd / 6 ® :j
M i -+« 00925 . ., Sutfate - . 00946
agnesium Ud ¥, 3.f€ uifate 3 0.6?
Sodium - . . 00930 ar | o717 Chioride . 0pg4p . . 2|3 2 . éla
P E Total Fluoride -
e ota - g . 66 uoride 00950 ) ) y . ol
O Potassium . .0093%'.' - [ N : Nitrate - . 718571 . 2| o 7 gl oo
e = ' b
n "‘:L
*] Manganess . 01055 . ;| 1. XNe pH . . . 00403 . . 7 .!;I Total 9 ?1S
OBoron ., . 01020‘& NE sAR ! Dissolved Soligs besidusset89%6) . 70300 . 7 xVar
T T T :
'3 Totat ron . 01045 . . RSC Phenolphthalsin Alkalinity as C aCO5 - 00415 o
D (other) MG/L Total Alkslinity asCacoz . . . . 00410 .. 2|2(9
Specific Conductance {micromhos/cm3) 00095 féf Total HnrdnmnC.COg -« .« 00900 . . 2y [
Dituted Conductance {micromhoes/cm3)- ! Nitrogen Cycte
= -A-mmurrrr,-‘n T e o, 00610
2 x 1y Hel3 .
“0" items will be anaiyzed if checked, Nitrite-n - . . . | | - - 00615 . <o 0 !
[ 3
' The bicarbonare reported in this amalysis can pe converted by Nitrate - N . | <+« . . 00620 ., a a ,
camputatian (murtiplymg by 0.4917) to an equivalent amount of .
carbonate, and the carbonate figure used in the ¢omputation of
, dissolved sotigs. ) ‘OrgenicMitcogen. ., | « - . 00605
N Nitrogen cycle requires separate sample, Ps

Tatal iron and Manganaese require separatg sampla.

TWDB-0148 (Rev.08-03-87; - Analyst Checked By




Appendix F
GEOCHEMICAL MODELING RESULTS

DFW070/014.50
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