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INTRODUCTION

Water has played a major role in the location tfesments throughout the history of
man. Evidence that man has inhabited the areadrDel Rio for many thousands of years
exists in the form of pictographs or paintings fdum cave walls and cliffs in the area. The
tribes of Indians that inhabited the region livactiose proximity to the streams and springs.
San Felipe Springs located in the town of Del Ras\the site of the first Spanish settlement
founded on St. Phillgs Day in 1635. The Spaniards named the area Sipe Bel Rio (St.

Phillip of the River). Even today, the springs ahe river have continued to be a focal point for
civilization, providing water for domestic, indusirand irrigation purposes.

The population of the City of Del Rio and Laughiir Force Base for the year 2000 is
estimated to be 38,946, which is currently compjetdiant on San Felipe Springs for its water
supply. The City previously supplemented its sypyth two wells located north of town, but
these wells were abandoned because of disrepaliau@not been used in the last 10 years.
The population and the associated municipal wagsrashd of the City of Del Rio are expected to
grow by 46 percent and 30 percent, respectivelgr te next 50 years (Plateau RWPG, 2001).
Additional water supplies other than the springsregeded to meet future demands of the area.
Because Del Rio has no permitted water rightsHerRio Grande, future water supplies will

likely be developed from local ground-water resestc

Purpose and Scope of ThisInvestigation
This study, funded by the City of Del Rio and thexas Water Development Board,

evaluates the ground-water resources in the weafiDel Rio, focusing on the possibility of
completing additional Edwards aquifer wells to helpet increased demands by the City for
water in the future. The following tasks were perfed as part of the work for this study for the
City of Del Rio: (1) Evaluate existing data forofggy, ground-water levels and water
chemistry; (2) measure water levels in the Edwardie vicinity of Del Rio to understand how
water flows in the aquifer; (3) sample water isguiom the springs to understand the chemical,

bacterial and microparticulate constituents of thater source; (4) conduct sampling and
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pumping tests of existing wells (Figure 1) previgussed by the City and of a test well located
to the north of the City (referred to as the "Y" Ny& compare to the quality of water issuing
from the springs and to estimate the quantity abel from those wells; and (5) deepen the "Y"
Well to evaluate the potential of the deeper Edwandbe an additional ground-water source for
the City.

Previous | nvestigations

Many of the first investigations into ground waiteNal Verde County occurred in the
1940's with studies by Frazier (1940), Bennett 2)@hd Bennett and Livingston (1942). The
International Boundary and Water Commission (IBW@&$ published a number of reports and
basic data on the geology and hydrology of the stading about 1950. Three consulting reports
were prepared by William F. Guyton & Associates(f@cessor to LBG-Guyton Associates) for
the Del Rio Utilities Commission: (1) a report ground-water conditions (Guyton, 1964a); (2)
well specifications (Guyton, 1964b) and (3) a costiph report on the City's Well 1 (Guyton,
1965). Two reports written by authors from theSJGeological Survey (USGS) and published
by State water agencies included reports by Fqll&%6) and Reeves and Small (1973). Some
regional reports that included the Val Verde Cowara were prepared by State agencies
(Walker, 1979; Rees and Buckner, 1980). The sprim{yal Verde County were discussed in
Brune=s survey of springs (1981) for the State. Geolagick has been performed by many, but
most of the geologic names and descriptions ofithies as they are accepted today were made by
Lozo and Smith (1964) and Rose (1972). Geologipswd the area were compiled by the
University of Texas Bureau of Economic Geology (BEG) and published as the Del Rio sheet
(UT-BEG, 1972) of their Geologic Atlas series.
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GEOLOGY

About 100 million years ago during the Cretaceayes a large depositional basin in the
shape of an ellipsoid existed in the Del Rio abed the Maverick Basin (Rose, 1972). To the
south, the Maverick Basin was bordered by the $@igy Reef, to the north and east the basin
was bordered by the Devils River Trend and furtbehe north was the Comanche Shelf (Figure
2). Within this basin, a thicker sequence of litbass was deposited. From top to bottom, three
formations, the Salmon Peak, McKnight and West Magwere formed, which make up the
Edwards Group (Lozo and Smith, 1964; Rose, 19Y2ithin the bordering trend to the north
and east, the limestone deposits were somewhatathand indistinct, forming one massive unit
called the Devils River Limestone (Lozo and Smit864; Rose, 1972).

Overlying the Edwards Group, the Del Rio Clay is@?00 feet of blue fossiliferous
clay and shaley limestone that weathers to yell®wmexposed. Where it has not been eroded
and removed, the Del Rio Clay forms a confiningelagbove the Edwards aquifer. The Salmon
Peak Formation is 400 to 500 feet thick and cadibiéed into an upper and lower unit (Lozo
and Smith, 1964), with the upper unit being mogthinstones mixed with mudstones. Near the
top of the lower unit is a reworked and burroweddstone and the bottom is mostly a dense
lime mudstone. The McKnight Formation can be 208Q0 feet thick and is mostly composed
of thin-bedded limey mudstones, shales and somglaitdndeposits. The West Nueces
Formation is generally a massive limestone witlsifdsagments and grainstones. Near the
bottom of the West Nueces Formation is a denselapdwadstone. Below the Edwards Group
is the Glen Rose Limestone, the upper member oftwisicomposed of thin alternating
sequences of limestones and shales. A summahg dithology and water-bearing properties of
the geologic units is given in Table 1. Geologiuss sections are shown in Figure 3 for the area
near Del Rio. One cross section includes a geagadyeg run on the recently deepened test
hole north of Del Rio known as the "Y" Well.

Some previous reports on ground water in the aaga balled the aquifer the
Georgetown aquifer. This is because the Salmok Peanation (uppermost unit in the

Edwards Group) had been previously called the Gatovgn Formation by some investigators.
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The aquifer in the Del Rio area has been lumpeethey and named by the Texas Water
Development Board (TWDB) as the Edwards-TrinityafPau) aquifer. This aquifer extends
throughout all or parts of 38 counties from thd Bibuntry of Central Texas to the Trans-Pecos
region of West Texas. This regional aquifer cassi$ saturated sediments of lower Cretaceous
age Trinity Group formations and overlying limesterand dolomites of the Edwards Group.
However, the Edwards Limestone in the Maverick Basiery thick, up to 1,000 feet, and the
underlying Trinity is deep and probably containkngawater. Most wells are only completed in
the upper portion of the Edwards (Salmon Peak)a Assult of these circumstances, it is more
appropriate to refer to the local aquifer as thev&ds aquifer, similar to that in the San Antonio

region (Edwards Balcones Fault Zone aquifer).
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HYDROLOGY

All fresh water that is found in an aquifer origiesias rainfall. Most water that falls as
rain either runs off into streams and lakes ovegperated or transpired by plants before the
water can make its way into aquifers. Only a v@nall percentage of total rainfall ever enters an
aquifer as recharge. Smaller percentages of thidaldbecome recharge to aquifers in more arid
environments. The combination of high temperatunggh potential evapotranspiration and
intermediate rainfall totals in the Del Rio areantne to produce a semiarid climate with
drought conditions during all or parts of some gg&omar, 1995). The rainfall in Val Verde
County decreases from east to west, from about@®s per year in the northeastern end of the
county to about 12 inches per year in the westarhqs the county near Del Rio. Most of the
rainfall occurs as thunderstorms during the mooftpril through October, with the highest
amounts falling in September and May (Figure 4he @verage annual rainfall over the period of
record at the Del Rio International Airport is 16hes and has ranged from 4.3 inches in 1956
to 33.2 inches in 1969 (Figure 4). Generally,dhmught during the mid-1950's is considered the
most severe drought of record. Net lake evaparatitich is about 60 inches in western Val
Verde County, is the difference between total evaipan from a lake's surface and total
precipitation.

Several very large springs issue from the Edwagd#er in Val Verde County. Brune
(1981) identifies 48 springs in Val Verde Countiyhe springs range from seeps to mostly me-
dium to very large springs (2.8 to 2,800 cubic femtsecond (cfs)). The third and fourth largest
springs in Texas are Goodenough and San Feligeectrgely (Brune, 1981). The recharge area
for these springs is not directly known but is sigied to be a large area extending into northern
Val Verde, Kinney and Edwards Counties (ReevesSmédll, 1973). After the filling of Lake
Amistad in the 1968s, Goodenough Springs, the largest spring in thatypwas submerged
below about 100 feet of lake water. However, Goodgh Springs still discharges significant
volumes of water under the lake surface.

San Felipe Springs, the fourth largest spring iraBds actually a combination of about

10 springs located along San Felipe Creek. Twibedge 10 springs, referred to as the East
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Spring and West Spring, supply all the water culyarsed by the City of Del Rio by means of
pumps installed in the springs. Cumulatively, $ahpe Springs has never ceased flowing
throughout recorded history. Discharge recordsiftdSGS Gage 084528.00, maintained by the
IBWC at San Felipe Springs, for the period of reldoom February 1961 to present are shown in
Figure 5. This reported springflow includes gafied downstream plus the City's pumpage and
the amount withdrawn for an irrigation canal (Beeit2000). The minimum monthly amount of
flow occurred during 1963 at about 2,000 acre-faetft) per month (Figure 5). An acre-foot of
water equals 325,851 gallons. The yearly total/flor 1963 was 36,580 ac-ft. Since the filling
of Lake Amistad, the lowest flow occurred in 199@&aittle less than 4,000 ac-ft per month
(Figure 5). Miscellaneous measurements by the US@iRg the drought of the 1950's indicate
an instantaneous low flow of about 25 to 30 cfsSan Felipe Springs (Reeves and Small, 1973).

Long periods of below-normal rainfall may haveese impacts on ground-water
recharge, springflow, and streamflow. The lackaiffall leads to reduced recharge of aquifers
and to lower water levels. As water levels falaguifers, the volume of water discharging from
San Felipe Springs may decrease to levels thahsuéficient to supply the City of Del Rio. The
direct linkage between precipitation and springffoem San Felipe Springs is indicated by
spring discharge records showing an increase ohdrge rate as a response to rainfall (Figure
5).

Water Levels

Hydrographs illustrating water levels measured @lissby the TWDB over a period of
time are shown in Figure 6. A dramatic changeasa in water levels in the wells located to the
north and east of Lake Amistad is seen after tke \fegas filled in 1968. Water levels in wells
located south of the lake have been affected essrasult of the lake's filling. This indicates
two potential scenarid® that the effects are not seen to the south ofateeor that water levels
in those areas are controlled by the springs ldcagar these wells, namely San Felipe and
Cienegas Springs.

Ground-water flow is driven by gravity. The direct of flow is from areas of higher

elevations (high hydraulic head) to areas of loglevations (lower hydraulic head). When
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water-level maps are constructed, inferences candake that ground-water flow is
perpendicular to the contoured water levels.

Water level measurements were compiled from eeolk performed in Val Verde
County and used to construct an early water-lexag (1937-1940) (Figure 7) representing
aquifer conditions prior to the construction of eakmistad. This contoured water-level map
indicates that the flow in the aquifer through Varde County was from north to south or
southwest. This also indicates that the rechang&én Felipe Springs comes from the northern
parts of Val Verde County and the northwesternspairKinney County reaching into Edwards
County.

An additional water-level map was constructed fibata gathered by the IBWC and
TWDB in 1993 and 1994 (Figure 8). Figure 9 shovedenlevel changes from the 1930's to the
1990's. The contours indicate that water leveds ia the vicinity of the lake. However, the
ground-water flow is still from the northern portiof the county to the south or southwest
towards the springs. The increased head measukeells near the lake (Figure 9) does not
indicate that water flows from the lake into theiégy. Goodenough Springs, for example, is
submerged beneath about 100 feet of water. Theewlhydraulic pressure caused by the
column of water above the orifice of the springduaes the flow. However, Goodenough
Springs still discharges significant volumes of@vatThe rise in the aquifer levels near the lake
(Figure 9) is a result of decreased losses fronsphiegs submerged below the lake and the dam-
like effect resulting from the hydraulic head oegsure on the springs. The reduction in flow
causes increased back pressure in the aquiferigheriwater levels.

A recent water-level map (Figure 10) was constaiftern a combination of water levels
measured by LBG-Guyton Associates in March 2000@leith some additional water levels
from monitor wells measured by the IBWC. Contones$ are superimposed on a digital
elevation model (three-dimension image) of theaeftopography. This allows comparison of
land- surface features and the water table. As@rp in an unconfined aquifer, the

configuration of the water table mimics the overtytopography.
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CITY OF DEL RIOWELLS

The drought of the mid-1950's and another in thiy @860's caused concern about the
dependability and quantity of the spring water.llMfn F. Guyton & Associates (1964a)
conducted a ground-water study for the Del Rioiti#8 Commission. One of the recommen-
dations of the study was to construct water wellsupply water to the City. Subsequently,
contract specifications were developed (Guyton4b®6and a report on the completion of City
of Del Rio Well 1 (Guyton, 1965) was provided. WEe[State ID# 70-33-904) (Figure 1), now
referred to as the Agarita Well (named for the bgaoad), was drilled in late 1964 by York and
Coates. The well was originally drilled to 499tfbat was later plugged back to 445 feet. A 28-
inch diameter hole was initially drilled to 100 fedth 20-inch diameter surface casing cemented
in place. An 18-inch diameter hole was drilleddtal depth below the surface casing.  Water
samples were collected every 50 feet during dgltm the total depth of 499 feet. The last
sample retrieved at 499 feet had a conductivit®,422 micromhos, compared to a range of 436
to 502 micromhos for the seven bailed samples fiwrother 50-foot intervals above. The
bottom sample was from the McKnight Formation & Bdwards Group (formerly referred to as
Kiamichi Limestone). Because of the poorer watelidy encountered, the well was plugged
back to 445 feet. The hole was then acidized ®tf000 gallons of 15 percent hydrochloric acid
followed by 10,000 gallons of water injected thrbugbing set to a depth of 430 feet. A 16-inch
liner was then installed to protect the pump bdwla depth of 300 feet, with slots from 100 to
300 feet.

Pumping tests on the Agarita Well were performefdieeand after the acid treatment.
Obvious enhancements in flow were observed. Befwavell was treated with acid, the
maximum rate tested was 900 gallons per minute Jgwith about 155 feet of drawdown in 1.5
hours. This calculates to a specific capacity.8fdallons per minute per foot (gpm/ft). Specific
capacity is the volume of water discharged per &atrawdown in a well. On December 7,
1964, a sustained test was performed for 20 hdwbaut 700 gpm. The drawdown based on
this test was about 95 feet. The specific capadity 7.4 gpm/ft. After the acid treatment, the

maximum rate tested was 2,010 gpm for 4 hours are@Déer 18, 1964 with a drawdown of 115
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feet, or a specific capacity of 17.5 gpm/ft. Anended test was performed for 23.5 hours on
December 19, 1964 at a rate of 1,751 gpm. Theptestuced about 90 feet of drawdown and a
specific-capacity estimate of 19.5 gpm/ft. Thenpement pump was designed to be installed at a
depth of 200 feet, with the flexibility of beingu@red to 300 feet, if necessary, and to produce
about 700 gpm (Guyton, 1965).

A second well (TWDB ID# 70-33-608) (Figure 1), whis now referred to as the
Hackberry Well (named for a nearby road), was caostd by Layne-Western Company, Inc. in
August 1981. The completion records and dritereports on file with the TWDB for the
Agarita (TWDB ID# 70-33-904) and Hackberry (TWDB#0O0-33-608) Wells were actually
reversed for the two wells. These records, nowgnly arranged, are given in Appendix 1,
along with chemistry reports for the Agarita Wellhe water well report submitted by Layne-
Western for Del Rio Well No. 2 indicates that thackberry Well was drilled at a diameter of 26
inches to 256 feet with a 22-inch diameter stesintacemented in place. The well was then
drilled at a 20-inch diameter to a depth of 431.féhe pump bowls were set at 380 feet.
Pumping tests indicated 302 feet of drawdown &tehours of pumping at 460 gpm. This
calculates to a specific capacity of 1.5 gpm/ftodeiction from this well might be increased if
the well were deepened to near the contact withvitkénight Formation, and then treated with
acid. According to available records, the wellsloet appear to have been acidized.

The "Y" Well is a test well that was drilled in Ausgt 1990 for the City of Del Rio by
Hutto Drilling, Inc. of Del Rio, Texas on countygmerty north of the intersection of IH 90 and
Highway 377 (Figure 1). The 9-1/2-inch diametelehsas drilled to a depth of 100 feet, and 90
feet of 8-5/8-inch diameter steel casing was ceeteint place. The hole was then drilled at a 7-

7/8-inch diameter to a depth of 500 feet. Thdetrk report is included in Appendix 2.
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DETERMINING AQUIFER CHARACTERISTICSFROM PUMPING TESTS

When a well is pumped and water is withdrawn faamaquifer, water levels in the
vicinity of the well are drawn down to form an imiexl cone with its apex located at the
pumping well. This is referred to as a cone ofrdegion. Ground water flows from higher
water levels to lower water levels and, thereforéhe case of a pumping well, toward the well
or the center of the cone of depression. A diagrathis cone of depression in the water-level
surface is shown in the upper illustration on Fegit. The shape and size of the cone is directly
related to the aquifer parameters. When more ¢hanwvell is pumped, the cones of depression
of neighboring wells intersect one another. Wihendone of one well overlaps the cone of
another, the lowering of water levels becomes addiiecause both wells are competing for the
same water in the aquifer. The bottom illustraiiofrigure 11 shows the increased decline in
water levels created by the interference betweempmg wells. The amount of additional water-
level decline depends on the rate of pumping frachevell, the spacing between wells and the
hydraulic characteristics of the aquifer.

Various hydrologic parameters are required for mgla quantitative evaluation of
an aquifer. The primary aquifer characteristiceaicern are (1) transmissivity, an index of the
aquifer's ability to transmit water measured irlayad per day per foot (gpd/ft); and (2) the
storage coefficient (unitless), an index of the antmf water released from or taken into storage
as water levels change. Hydraulic conductivity barcalculated by dividing the calculated
transmissivity by the saturated thickness of théfaq the unit of measurement is reported as
gallons per day per foot squared (gfl/fimportant measurements made during a pumpBsig te
are discharge and water-level decline versus time.

One of the basic assumptions in determining thasgnpeters from pumping-test data is
that flow takes place through a homogeneous meéitimat is, one for which properties are the
same in all directions. In properly applying tlesults, however, one must consider that the
physical characteristics of an aquifer are probablyuniform in all directions. This is

particularly true for fractured-rock karst systesisch as the Edwards aquifer.
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Pumping Tests on City of Del Rio Wdlls

LBG-Guyton Associates performed pumping tests enAbarita, Hackberry, and
"Y" Wells. Transducers and a Hermit 3000 data éwgganufactured by In-Situ, Inc. were used
by LBG-Guyton during the tests. Readings recotuethe data logger were compared with
measurements made with a calibrated electrical t&yaa were collected prior to, during and
after pumping. Hydrographs and semilog plots exatith calculations based on these data are
shown on Figures 12 through 14. Each test wasumed for a period of approximately 24
hours.

The turbine pump originally installed in the AgaritVell had locked up because of
corrosion. The well had not been used for abowteHds. The old pump was removed and a
temporary 50-horsepower (hp) submersible pump n&tslled for testing purposes. The
pumping test of the Agarita Well started March 1999 and lasted for 27.5 hours. The pumping
rate fluctuated during the test from a high of d&80 gpm to about 700 gpm but averaged
about 716 gpm. The total drawdown near the enttieofest was 14.5 feet. The specific capacity
for this test is calculated to be 49 gpm/ft, amshémissivity is calculated as187,700 gpd/ft.

For comparison, the testing in 1964 at a rate 6f@m prior to the acid treatment
caused about 155 feet of drawdown in 1.5 houra,specific capacity of 5.8 gpm/ft. The
sustained test at a rate of about 700 gpm priacig treatment created a drawdown of about 95
feet, or a specific capacity of 7.4 gpm/ft. Aftbe acid treatment, the Agarita Well was pumped
at a rate of 2,010 gpm for 4 hours with a drawdoivhl5 feet, or a specific capacity of 17.5
gpm/ft. The extended test after acid treatmentpesormed at a rate of 1,751 gpm for 23.5
hours. This caused about 90 feet of drawdown. spleeific capacity was 19.5 gpm/ft.

The Hackberry Well was initially pumped using tixéséng pump on March 10, 1999.
The electrical breaker and control system had beemed out by a lightning strike several years
before, and the well had not been used for aboyeafs. A portable generator was used to
supply power. The well was disconnected from thisteng plumbing and was pumped open
discharge. A gate valve was used to regulateioharge rate, and a flow meter from the
Agarita Well was used to measure discharge. Tifialipumping rate of 680 gpm quickly

declined to about 550 gpm. However, the waterl levehe well fell to levels close to the pump

11



Ground-Water Resources
of the Edwards Aquifer
in the Del Rio Area, Texas

in about 1 hour. Water levels were allowed to vec@nd pumping was restarted later that day
at a decreased rate of about 310 gpm for a durafi@d hours. The average discharge rate over
the 24 hours was 286 gpm. The accompanying drawamar the end of the test was about 230
feet below the static water level. The specifipamaty and the transmissivity for this test are
calculated to be 1.3 gpm/ft and 1,936 gpd/ft, reBpely. This specific capacity compares to 1.5
gpm/ft calculated from information submitted by bayWestern Company, Inc in 1981.

The "Y" well was completed with 8-5/8- inch dianretasing. The diameter of the
casing allowed only a 15-hp submersible pump tmblled for testing purposes. If the well's
diameter were larger, a larger pump could have bsed. The installed pump initially pumped
at about 260 gpm. The well was pumped for abols B8urs at an average rate of 246 gpm, and
the drawdown was 1.5 feet. The specific capacityudated from these data is 166 gpm/ft. The
trend in the data was neither consistent nor tygkigure 14). A slight trend in the data is the
basis for a calculated transmissivity of 405,9008/fip Because of the data and lack of a
consistent trend, the results are not presumed axburate. A larger pump might stress the
aquifer enough to get a more definitive data trend.

The Hackberry Well is apparently completed in atiég section of the Salmon Peak
Formation than is characteristic of the formatiothe vicinity of the Agarita and "Y" Wells.
The pumping tests indicate that the Agarita andW€lls are the most productive of the three

wells.
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GROUND-WATER CHEMISTRY

All ground water contains minerals that are dissdland transported in solution. The
types and concentrations of the minerals depend thgohistory of the water, its source,
movement and environment. Specifically, the cotregion of dissolved solids depends upon
the solubility of the minerals present in the roakth which the water is in contact, the length of
time the water is in contact with the rocks, arel¢hemical activity of the water. In general, the
concentration of dissolved minerals in ground watereases with depth. This is especially the
case where circulation in the deeper sedimentsisicted by low permeability. Restricted cir-
culation retards the flushing action of water movihrough the aquifer and causes the water to
become more stagnant and highly mineralized.

In general, for water to be considered acceptatlpublic supply or domestic
consumption, the concentrations of certain coreitsi should not exceed Texas Natural
Resource Conservation Commission (TNRCC) recomnems$a The recommendations for
maximum concentrations of the common inorganic tents for which samples were analyzed

in this study are as follows:

Primary Standards

Constituent Mg/l
Fluoride 4
Nitrate (as N) 10

Secondary Standards

Constituent Mg/l
Chloride 300
Fluoride 2
Iron 0.3
Manganese 0.05
Sulfate 300
Dissolved Solids 1,000

13
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Fluoride is included in both the Primary and Seewp&tandards. Primary Standards establish
limits for dissolved constituents that are knowm&ve adverse effects on human health.
Secondary Standards establish limits for dissob@tstituents that affect the aesthetic qualities

of drinking water (e.g., taste and odor).

Samples from the Wells and Springs

LBG-Guyton Associates collected water samples frioenthree City wells, the Agarita,

Hackberry and "Y" Wells (Figure 1), and from thesEand West Springs of San Felipe Springs.
All water samples taken for chemical analyses wetiected after extensive purging.
Stabilization parameters, i.e. temperature, specdgnductivity and pH, were measured before
and after the samples were retrieved to documesguade purging of the wells before samples
were collected. Samples taken for metal analysgs Viltered in the field with 0.45-micron
certified filters and preserved with nitric acidfter collection, the samples were appropriately
preserved and placed in ice-filled coolers for $ggort to the laboratory. The following table lists

the field parameters measured near the time of lgagnp

well/Spring Sample Date Temae(r:?ture Specifiz:u(r:n%noil)]ctivity oH
Wells
Agarita Well 3/15/99 23.5 745 7.2
Hackberry Well 3/11/99 25.0 725 7.2
"Y" Well 4/13/99 24.0 730 7.1
"Y" Well (Deep) 7/19/00 245 430 7.3
Tierra del Lago 4/22/99 25.5 523 7.2
Springs
San Felipe East Sprin(l;
(Pump #2) 3/11/99 24.0 450 7.2
San Felipe West Spring
(Pump #5) 3/15/99 24.0 535 7.1
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The samples were submitted to the Lower ColoraderRAuthority=s Environmental
Laboratory Services (Austin, Texas) for chemicallgses. The laboratory report is attached as
Appendix 3. The chemical analyses indicate thaemfaom the three wells meets the primary
and secondary drinking-water standards establisfiede U. S. Environmental Protection
Agency and the TNRCC for those constituents andlyZeotal dissolved solids (TDS) range
from 376 milligrams per liter (mg/l) at the HackheYVell to 455 mg/l at the Agarita Well.

These TDS concentrations compare very favorably thie¢ TDS of water discharging at the East
and West San Felipe Springs of 235 mg/l and 27T, megpectively. The TDS for the initial
sample from the "Y" Well was 413 mg/l. A sampldlected after the well was deepened and a
packer was set to isolate the bottom of hole h&B& concentration of 224 mg/l. The
deepening of the "Y" Well is discussed in a lagat®n of this report.

Stiff diagrams and Piper diagrams can be usedrtgpace water chemistries. The Stiff
diagram (Figure 15) uses four parallel horizoni@saextending on each side of the vertical zero
line. The concentrations in milliequivalents pegrl (meq/l) of the four major cations (positively
charged ions) are plotted to the left and the majoons (negatively charged ions) are plotted to
the right, producing a geometric shape which dsfthe geochemical fingerprint of the sample.
The concentration of an ion in meq/l is deriveddbyding its concentration in milligrams per
liter by the gram formula weight of the ion andrtlraultiplying by the charge of the ion. The
Piper diagram (Figure 16) is a trilinear plot of tmajor dissolved ions. The composition of
waters can be approximated in terms of three getations (Ca, Mg, Na plus K) and three sets
of anions (bicarbonate plus carbonate, 8@d Cl) expressed as a percentage of total
milliequivalents. The proportions are plotted asfs in separate triangles of cation and anion
constituents. These points are then projectedamentral diamond-shaped field to identify
general compositions in terms of water-chemistpe$y Figures 15 and 16 show the similarities
between the spring water, and the well water. Biedgrams indicate that the waters are mostly
calcium-bicarbonate type water. The water samfotad the wells shows slightly elevated

levels of sodium, chloride and sulfate.
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Microparticulate Analyses
In 1989, the EPA initiated the Surface Water TreatthRule to protect public systems

from surface-water pathogens. The rule also apppigground water under the direct influence

of surface water. The TNRCC is responsible forahfarcement of these rules.

Microparticulate analysis (MPA) is a method usedDJRCC to ascertain whether ground water
is under the direct influence of surface water. AM&entifies surface-water bioindicators such as
plant debris, algae, diatoms, insects, rotifersa@her identifiable particulates found only in
surface-water bodies. The TNRCC has performectaralyses on water from the springs
collected directly from the spring lakes. The gsa$ are presented in Appendix 4. The samples
were collected when turbidity levels ranged frossléhan 1 NTU to 77 NTU. Despite the wide
range of the values, the MPAs showed little vaorati

LBG-Guyton collected samples for MPA from Aprildane 1999 from the San Felipe
East Spring (Pump #2) and the San Felipe West §fomp #5), as well as from the Agarita,
Hackberry and "Y" Wells. An independent systent tha City recently acquired (Tierra del
Lago), which is located near Lake Amistad, was almopled. The West Spring was sampled a
second time on June 22, 1999 when the water framsghring became turbid after a rainstorm.
Because of high turbidity, water from the West 8grtould not be pumped into the City's
distribution system. The East Spring's water, Whias not turbid, was used to supply the City.
Because the West Spring's pump had been shut @doparjstaltic pump was used for sampling.
The procedure involved lowering a small tube nex@tmp #5 into the cave that feeds the West
Spring. The discharge was then run through ther fpparatus.

All other samples were filtered by attaching thefito the faucets near the wells or to
the pump heads above the chlorine injector. Auesgage and a flow meter were used to
adjust the flow valve attached to the filter soflbg rate could be set at about 1 gpm at a
pressure of 10 pounds per square inch (psi). ilteewas positioned in line, and the well was
pumped at capacity during the sampling. The filtas allowed to collect particulate matter for
almost one day, or until about 1,000 gallons ofewatad passed through the filter. The filter was

then removed, sealed, chilled and sent to the #biy for analysis.
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Analytical Services Incorporated (ASI) of Willistodermont, conducted the MPAs. The
accompanying lab reports are presented in AppendikSI also conducted tests for two
waterborne pathogenSyyptosporidium parvum andGiardia lamblia. MPA test results are rated

as either "low," "moderate" or "high," based on pinesence or absence of indicators such as
vegetative debris, algae, diatoms, rotifers, nedes@nd protozoa. The MPA results for the
three City wells are all classified as "low" by ASRatings for samples of water collected from
the springs, however, ranged from "low" at West Balipe Spring to "moderate” at East San
Felipe Spring. The samples from West San Felipsn@puring higher turbidity and from Tierra
del Lago were rated as "moderate." Neit@gyptosporidium nor Giardia was detected in

samples from the wells and the springs.

Mineralogic Analysis of Spring Turbidity

After the MPAs of the West Spring water were codeld, the sediment that was captured
in the MPA filter during the turbid event at the 8¥&pring was sent to Core Laboratories for
mineralogic analysis (Appendix 6). The analysiicates the particulate material suspended in
water discharging from West San Felipe Spring mpased (by weight percentage) of quartz
(11%), calcite (66%), dolomite (4%) and clay (198«gins.

A recent study of the Edwards aquifer (Barton Sygisegment) near Austin, Texas
(Mahler, 1997), concluded that allochthonous artd@uhonous sediments are transported
through karst aquifers. Allochthonous sedimengsdarived from outside an aquifer and are
transported into the aquifer by recharge water fstrdams. These sediments, which are
composed of varying proportions of calcite, quartd clay, have high organic carbon content.
Suspended sediments with these compositions aesvaakin sinkholes, streams and springs.
Autochthonous sediments are derived from aquifek.rarhese sediments, which are composed
of dolomite grains, are characterized by low orgamairbon content and are most obvious in
unconfined wells. Sediments that occur in cavescamfined wells are typically characterized

by a mixture of allochthonous and autochthonousernatand low organic carbon.
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The composition of the sediment from San Feliperfgsrwas compared with the
compositions of suspended material found in watenfwells, caves, sinkholes, springs and
streams, as well as the Del Rio Clay and Edwardsektone Formations in Central Texas
(Mahler, 1997). This comparison indicates thatalere similarities between the compositions
of particulate material in San Felipe Springs watet the average compositions of particulate
material collected from springs and streams in 2¢iexas. However, the composition of clay
minerals present in these Central Texas watersrdiffom San Felipe Springs sediments. In
Central Texas, suspended clays are primarily #litd smectite. lllite is the dominant clay in the
Del Rio area. This difference could be related togher degree of chemical weathering of rocks
in the more humid environment of Central Texas tinathe drier Del Rio area.

One possible explanation for the composition ofghgpended sediment at San Felipe
Springs is that the suspended sediment is derieed the Edwards Formation and the overlying
Del Rio Clay. A mixture of these sediments woutddharacterized by varying proportions of
clay, quartz, calcite and dolomite similar to tfaind at San Felipe Springs. The other
possibility is a combination of autochthonous seatite and suspended material derived from

surficial sources and transported into the aquiiten streams such as San Felipe Creek.
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DEEPENING THE "Y" WELL FOR TESTING

All known water wells in the vicinity of Del Rio pduce water from the Salmon Peak
Formation near the top of the aquifer. The McKnigbrmation is generally tighter and often
has poorer water quality in this area. Howeveopdsical logs from wells drilled for the
exploration of oil indicate that fresh water maygwacin the West Nueces Formation in this area.
LBG-Guyton recommends investigating the lower portof the Edwards aquifer by deepening
the existing "Y" test well located north of townd&re 1). This well has been named for the
"Y"-shaped branch of IH 90 and Highway 377 soutlthefwell.

The "Y" Well was originally drilled to a depth obaut 500 feet. Steel casing with a
diameter of 8-5/8 inches was cemented to a depd ééet. On June 6, 2000, Hutto Drilling
Co., Inc. of Del Rio, Texas began drilling the wadleper using a conventional air-rotary method.
This method pushes air out of small holes in thieldt. The air forces the formation cuttings
and fluid out of drill hole to the surface on thgside of the drill pipe. Because of the sizable
porosity of the formation, no water or cuttingaureed to the surface. The cuttings either settled
to the bottom of the hole or were forced into langenings in the formation. Because of
compressor problems and the depth of the drill,ibke drilling method was changed to mud
circulation using fresh water from a City fire hgdt piped to a circulation pit at the site. This
method also did not generate any surface returns.

After drilling, downhole geophysical and video Isgrveys were performed. Geophysical
logs run in the well included gamma, self poteni&#), and short-normal and long-normal
resistivity. These logs can be used to infer watemtity and quality and to precisely determine
depths to geologic contacts. Based on the logsgéologic contacts below the "Y" Well, in feet
below land surface, are:

Salmon Peak/McKnight contact at 495 feet
McKnight/West Nueces contact at 701 feet

West Nueces/Glen Rose contact at 874 feet
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The downhole video survey showed water comingtinéoborehole at velocities high
enough to move small cuttings around, mostly aloactures or horizontal bedding joints. The
depth intervals with visible high-current wateremmg the borehole were at 154 to 155, 508 and
536 feet below land surface. Below the 550-foeglethe visibility in the borehole went to zero.
This indicates that water was not entering thebole at a high enough rate to flush the
turbidity from the hole.

Based on the geophysical logs of the "Y" Well, sdrash water appears to be present
near the top of the West Nueces Formation. Amiablle packer, which resembles a large
doughnut that fits on the pump tubing, was instedieabout 703 feet below land surface and
inflated with about 400 psi of air pressure. Theker acts to isolate the section below the
packer from the top part of the borehole. Inifiathe packer was not inflated completely
because of the high pressure needed to inflatevi@d® feet of water. Additional pressure was
needed prior to final pumping but whether the ge#he borehole was complete is not absolutely
known. Because of the relatively thin sectionreth water interpreted from the geophysical log,
the pump was installed at about 725 feet below fanmthce. The pump installed was a 7.5-
horsepower submersible pump capable of producingtefd gpm.

Resistivity decreases toward the bottom portiotheflog, which represents the deeper
zone of the test hole. Resistivity is the inveseonductivity. Both are related to the TDS of
the fluid. The resistivity curve indicates thag thottom of the formation becomes increasingly
higher in TDS. This was another reason for instgithe pump adjacent to the fresh water
indicated by the resistivity profile of the geopicgd log.

A transducer and a Hermit 3000 data logger werd dseing the tests. The transducer
was rated for 250 psi (2.31 feet/ps250 psi = 578 feet) and was installed in the yusit below
the packer. The static water level of the opes mas about 107 feet below land surface. (This
gives the differential between the static level #r@point at which the transducer was installed,
600 feet.) This is above the rating of the tracsdibut below the safety factor for the instrument
(1,155 feet). The reading may have been slighdgcurate, but during the pumping test, the

change in water level is the point of interest.
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The pumping test, conducted on July 20, 2000, wiéistied at a rate of about 40 gpm but
discharge dropped off in about 15 minutes. Thepwas turned off and the water level allowed
to recover. The lower portion was pumped threesiior about 10 to 15 minutes each. During
the third pumping period, a sample was retrievEde discharged water was turbid, and as a
result, all samples were filtered with a 0.45-micfidter prior to adding an acid preservative.

The low TDS for the sample retrieved was not exgatspecially since it was lower than the
sample retrieved from the "Y" Well before the wels deepened. One explanation for the
lower TDS may be that the three short-duratiorstpabr to sampling did not purge a sufficient
volume of water from that section of the well. \&fdirom a fire hydrant was injected into the
well during the drilling process. The sample takem the East Spring shows similarly low

TDS and conductivity. It is possible that this gratvas not removed prior to the time the sample
was taken.

Although not enough data were collected from theping portion of the test to analyze,
the recovery data were sufficient to support asmaissivity calculation of 3,080 gpd/ft. This is
approximately two orders of magnitude less thartridnesmissivities calculated for the upper
section of the "Y" Well and for the Agarita WelGraphs and calculations of the transducer data
are shown on Figure 17. As mentioned beforeséa¢ by the packer, between the upper section
and lower section, may not have been completetisaléhat would result in this calculated
transmissivity being high.

The testing of the deeper section in the "Y" Wedlicated that fresh water might occur

near the top of the deeper West Nueces Limestanén belatively small quantities.
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GROUND-WATER AVAILABILITY

Previous studies have stated that the Edwardseagsi@inderutilized and have estimated
the amount of ground water available near the @fipel Rio. These estimates were based on
the amount of flow issuing from San Felipe Spriagd along the Devils River north and
northeast of the city. It was considered thataim®unt of ground water available for
development was equal to the springflow issuingnftbe Edwards aquifer. Guyton (1964)
concluded that about one-half of the springflownfrthe Devils River originated in this area
north of the city. He added to the historical foaf San Felipe Springs (prior to the filling of
Amistad) for an estimate of 200,000 acre-feet jgar yac-ft/yr) or about 180 million gallons per
day of ground-water availability from the EdwardsanDel Rio. Reeves and Small (1973) used
the total flow from Goodenough Springs plus Sanpleebprings to estimate ground-water
availability from the Edwards at about 500,000 tg-f

The availability amounts estimated in Section 32d the Senate Bill 1 Plateau
Regional Water Plan (Plateau RWPG, 2001) are veile volumes from the total storage in the
aquifer based on Geographic Information System \GéSerages and calculated aquifer
volumes. The bottoms of the aquifers were takemfstructure maps of contacts between
geologic units derived from interpretations of geygical logs. The tops of the aquifers were
estimated from historic water-level maps of theaar€he aquifer thickness was then reduced by
50 feet to simulate drought conditions. A constveaestimate of aquifer volume was made
based on this saturated thickness of the Salmak ¢t¢he Maverick Basin Edwards Limestone.
A conservative storage coefficient of 0.02 wasithpplied to the saturated aquifer volume for
calculating water in storage.

Much of the water in storage within an aquifer aatrive removed because the water is
bound by capillary forces within the pore spacethefrocks. The amount that is assumed to be
recoverable is determined by the "specific yieltlal aquifer. This term refers to the volume of
water that will drain, under the force of gravitygm the pore spaces of an aquifer. Specific
yield is related to the permeability of an aquif&ecause all of the water in storage in an aquifer

cannot be drained from the pores of that aquifegreservative 30-percent specific yield was
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applied to the calculated aquifer volumes. Apmyihis percentage to the total area of an aquifer
makes the assumption that wells are spread everhtbe entire extent of the aquifer. This
assumption, however, is not realistic, as thergohysical and economic limitations to the
number of wells that can be developed in closeipritx in an aquifer. Using this method of
estimating the specific yield, the potential retable amount of ground water from the Edwards
aquifer in Val Verde County was estimated at 3,700 ,ac-ft, with no consideration for
environmental factors such as maintaining sprimgflo

With the limitation being minimum flow from San kg Springs, the aquifer availability
in the Del Rio area could be estimated from th&edéhce between minimum required flow and
the instantaneous flow. The average dischargawnffelipe Springs is about 110 cfs or about
80,000 ac-ft/yr. During recent droughts the spdisgharge fell below 50 cfs. Extrapolated over
1 year, this would be about 36,000 ac-ft. Recemtights as compared to the 185@rought
would be appropriate to use because the fillingrafstad Lake has generally increased the
springflow after 1968. A minimum flow has not besatermined for the endangered species
living downstream from the springs, and a studyesded to determine the actual amount that
would have to be subtracted from the total sprowffor availability. Also, studies are needed
to evaluate the effects of pumping from the aquatesome distance to the flow issuing from the
springs. This is especially critical with resptxtvells in the recharge area for San Felipe
Springs.

Most availability studies evaluate amounts of watean annual basis. When the critical
component of the water supply is often the dailgkpgemand during a year, the City must also
evaluate the amount of water necessary on a pealximum daily usage basis to properly plan

for future supply needs.

Del Rio Water System
The City of Del Rio relies on San Felipe Springsdl of its water supply. The water is

collected through a number of pumps set in twdefdpring orifices (referred to as East Spring
and West Spring) where water is issuing from thev&ds aquifer. The water is then treated

with chlorine and distributed to the city and taigalin Air Force Base. The pumps in the West
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Spring are installed in boreholes drilled just vgain of the spring outlet. The pumps in the East
Spring are set near the surface of the manmadetakese springs.

Occasionally after rainstorms, the water discha@iom the springs becomes turbid.

The turbidity has caused some concern at TNRCCtahepotential for microbial contam-
ination and the reliability of the current chloritreatment of the spring water. As a result, a
microfiltration plant has been proposed to trebspling water that will be supplied to the city.

The City of Del Rio has a water right authorizihgpi divert 11,416 ace-ft/yr from
the surface-water portion of the springs for myratuse. San Felipe Manufacturing and
Irrigation Company has a water right authorizintpitivert 4,962 ac-ft/yr for irrigation use and
50 ac-ft/yr for industrial use from San Felipe Gaed he total authorized amount is 16,428 ac-
ft/yr.

Increasing water demand as a result of populatiowtt) is expected to exceed the
capability of the present system to meet all néedwater. To address these expected shortfalls,
the City has started a long-term program to devgtopnd water as a supplemental source of
municipal water. The City also plans to repla@kieg storage tanks and distribution lines to
reduce the water loss in the system. The Citlsis @adding a 16-million-gallon-per-day filtration
plant to comply with a directive from the TNRCCensure that water from San Felipe Springs
meets the primary drinking water standards for cooganisms. The directive was issued by
TNRCC because of concerns raised by elevated lefélsbidity in water discharging from San
Felipe Springs, especially after rainstorm evemtfe vicinity of Del Rio.

Two Edwards aquifer public-supply wells locatedthaof the city were previously used
by the City but were abandoned because of distepéie wells have not been used for about the
last 10 years. The City plans to repair the wetid bring them back into service. A steel cable
brush was fabricated and used to scrub the slotted/al of the Agarita Well during November
1999. This well was then jetted to remove debnigdébabilitation purposes. Video surveys
before and after the well rehabilitation show aagj@mount of corrosion and excess growth

being removed from the slotted interval in the dimestalled in the well.
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Because of the aquifer characteristics determinethg the pumping test, it was decided
that only the burned-out electrical system woulady@aced on the Hackberry Well. At some
future date, the Hackberry Well may be considecediéepening near the McKnight Formation
and having acid injection performed to enhanceyifie of the well. Also, a third well will be
developed on municipal property north of the Cidanthe "Y" test well. Other wells may be
developed as needed.

A new pump will soon be installed in the Agarita Weat will yield about 1,800 gpm.
The Hackberry Well appears to be currently capabf@oducing up to 300 gpm. A third public-
supply well to be constructed near the "Y" Welésg expected to yield from 1,000 to 2,000
gpm. This adds up to a potential capacity of adauillion gallons per day if the wells are run

about 70 percent of the time during a daily pumpygie.
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SUMMARY AND CONCLUSIONS

The City of Del Rio relies entirely on San Feliparifgs that issue from the Salmon Peak
Formation of the Edwards Group for its water supgDccasionally after rainstorms, the water
discharging from the springs becomes turbid. Thkeidity has caused concern with regulating
agencies about the potential for microbial contatiom and the reliability of the current chlorine
treatment of the spring water. As a result, a dfiltration plant has been proposed to treat all
spring water that will be supplied to the city.

The size of the treatment plant may be reduceddit@mnal water from wells can be used.

It is believed that water can be produced fromsygdoperly completed with cemented surface
casing that would not be under the direct influemiceurface water and which would not become
turbid or contaminated by runoff. As a result, gineduced ground water would not require the
treatment prescribed for spring water and coulddsl as a supply that supplements the treated
spring water. However, continued sampling of willsecommended on a regular basis (and at
times immediately after unusually heavy rainstorfosanalysis of microparticulate and
microbiological indicators of surface water. Alsellhead protection around public water-
supply wells is recommended. All nearby residerazegscommercial buildings should be taken
off private septic systems and placed on the=Gityanitary sewer system. Underground storage
tanks should be located and closely monitored ltovioall State guidelines. For protection and
enforcement, one possibility might be to use TNRE€Edwards Rules on the areas around the
public-supply wells.

The Agarita Well has been scrubbed to remove cimmpand a new pump will soon be
installed in the well that will yield about 1,80pmg. The Hackberry Well appears to be currently
capable of producing up to 300 gpm. The depthdavelopment of the Hackberry Well may be
modified in the future to enhance its productiémformation from the testing of the existing "Y"
Well supports the conclusion that constructingiadtpublic-supply well near this site would
yield from1,000 to 2,000 gpm. This adds up to teptal capacity of about 4 million gallons per

day if the wells are run about 70 percent of theetduring a daily pumping cycle. However, it
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will be important to conduct a number of long-tgsamping tests before specifying the optimal
discharge rate and yield for each well, especfalliyhe yet to be constructed "Y" Well.

A sufficient volume of ground water of acceptablmlity can be developed within the
Edwards aquifer to supplement supplies withdrawmfEast and West San Felipe Springs and
to meet future increases in demand. Initiallys supplemental production can be supplied by
the three proposed City wells. Additional growttdancrease in demand can be met by
additional water wells. This may become incredgiimgportant during periods of drought, and

during times of peak water demand during the summmaaths.
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TABLE 1. LITHOLOGY AND WATER-BEARING CHARACTERISTICS OF THE MAVERICK BASIN

MEMBER CR AFPPROXIMATE
SYSTEM | SERES | STAGE/GROUP| FORMATION | FUNCTION INFORMAL LINIT THICKNESS LITHOLOGY HYDRGSTRATIGRAPHY
{fest)
2!: : termary AIan:al fan :ﬁluifer 8- B0 Gravel, sand, silt and clay. Alluvial fans extending
Tertia :’“r;d UVI:; satleJre Coarser nearer the basa and toward fram the Balcones Fault
i terTa ated the Beloones Fault Escarmment. Escarpment. Assaciated
deposils fluviatile deposits.
Crataeanus| Guiflan Anacacho Confining s06 Limestone and marl; contains benlonite; Littie permeabitity.
Limestone Bed chalky, and massive bedded,
Austin Undivided Gonfining 860 Chalk and marl; chalk mosdy Litla to modsrate
Bad microgranular calcite; bentonite permaabliity.
gseams, glauconitic.
Igreoue Basalt. Intrusive sills, lacoliths, and volcanic
rocks necks. MNegligible permeability.
Eagle Ford | iUndividad Confining 250 Shale, siltstone, and imestane; Lithe permseability.
Bed flaggy timestons beds are imarbadded
with carbonaceous shate.
Corman- | Washita Buda Confiring Limestons; fine-grained, bioclastic, Litile permesbility.
chean i imastone Bed 100 glauconitic, hard, massive, nodular,
argillaceous toward lp.
Confining 120 Clay and ehale; calcareous and gypsifer- | nggligible permeability.
Rad ous; soma thin beds of siltstons.

Aquiler 360 Limestone; upper 80 feet contains reef Deep water deposits except towsrd the
talus grainstones and caprinid bound- top. Lpper pan is moderately to very
stones, crossbedding of grainstones; permeable. Lower part is almosl impar-
the lower 300 feeat Is a uniform danse meabla except where fracturad.
carbonate mudstone.

Confning 150 Limesione and shals; uppar 55 feat s a Deep basinal, suxinle deposiis.
Bad mudstone contalning thin 2ones of oal- Little permeability.
lapss brecciag; middle 24 feet iz shaly,
lime mudsteng; lower part is limestone
containing collapse breccias in upper part.
Condinkng 140 Limestone; upper 80 feet is largely a Upper part is moderatsly permeable.
Bad massive unit of miliclid and mollusck- Lower part i3 almost impemeabie,
bearing grainstone; lower 60 feet is a
nodular, dense mudsfons.
Trinity Glen Rose Confining Upper membar 1,000- 4,500 Limestens, dolomlts, and marl; Litle permeability.
Bed lImestons Is fine-grained, hard tn
soff, marly; dolomite is porous and
finely crysiallized.
Lower member Limestone and some marl. Mare psrmaable toward basa of unit.
fMassive bedded.
Pearsall Goniining 400 Sandstone, limestons, and shals. Little parmeability.
Bed
Coahulian Sligo Cogm;ing 200 Limestone and some shale. Litte to moderate permeability.
e
Hosston 800 Sandstona and shale. Modesate to little pemeability.

Pre-Cretaceous rocks

Sandstona and imestone.

Lithe parmeability.

[Modified from Maclay and Small, 1384
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EDWARDS AQUIFER WATER-LEVEL CHANGES (1930s TO 1990s) FIGURE 9
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EDWARDS AQUIFER WATER LEVELS, 1937-40 FIGURE 7
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MONTHLY RAINFALL AT DEL RIO AND SAN FELIPE SPRINGFLOW
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Transducer Readings (feet below surface)
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APPENDIX 3

LABORATORY REPFORTS OF ANALYSES BY LCRA



Environmental

Laboratory
Services
| TheSoiusianlab
' FINAL ANALYSIS REDPORT
LAB ID: 9905802 SAMPLE DESCRIPTION: Groundwater
COMBANY: LBG-Guyton Associate - SAMPLE DATE: 03/11/3¢
ACCT NO: SAMPLE TIME: 1655
REQUISITION No.: R10369 DATE RECEIVED: 03/12/5¢
LOCATION ID: San Felipe East #2 “ REPORT DATE: 03/26/9¢
PQL in DATE
PARAMETER RESULTS UNITS METHOD # WATER ANALYZED
Chloride 9.8 mg/ L EPA300.0 1.5 03/12/99
Fluoride 0.10 mg/L EPA300.90 0.01 03/23/99
Nitrogen, Nitrate 1.930 g/ L EPA300.0 0.010 03/12/9%
Nitrogen, Nitrite «0.010 mg/L EPA300.0 0.010 03/12/89
Potassium, Dissolved 0.87 mg /L EPA200.7 0.20 03/17/99
Sulfate 5.86 mg/L EPA300.0 1.50 03/12/99
Aluminum, Dis. ICEMS <4.,0 ug/L EPA200.8 4.0 03/18/99
Arsenic, Diss. ICPMS 2.0 ug/L EPA200.8 2.0 03/18/99
Barium, Diss. ICPEMS «1.0 ug/L EPA200.8 1.0 ~03/18/9%¢9
Calcium, Dissolved 74 .20 me/ L EPA200.7 0.20 . 03/17/9%9
Chromium, Diss ICEMS 12.5 ug/L EPA200.8 1.0 03/18/3%
Copper, Diss. ICPMS 2.5 ug/L EPR200.8 2.0 03/18/9%
Iron, Dissolved <0.07 mg/L EPR2G0.7 0.01 . 03/17/%%
Lead, Diss. ICPMS 1.9 ug/L EPR200.8 1.0 03/18/9%8%
Magnesium, Dissolved .77 mg/L EPA200.7 0.20 03/17/98
Manganese, Dis ICPMS 4.0 ug/L EPA200.8" 1.0 03/18/99
Selenium, Dis. ICPMS <4,0 ug/L EPA200.8 4.0 03/18/99
Silver, Diss., ICPMS <l.0 ug/L EPA200.8 1.0 p3/18/2¢8
Scdium, Dissolved 5.38 mg/L EPR200.7 0.20 03/17/5¢
Beryllium, Dis ICPMS £3.4 ug/L EPA200.8 1.0 03/18/5%%
Zinc, Diss. ICDMS 10.7 ug/L EPA200.8 2.0 03/18/99
Alkalinity, Total 203 mg/L EPA310.1 1 03/16/99
Alkalinity, bicarb. 203 mg/ L SM23208B 0 03/16/99
Residue, Filt. - TDS 235 mg /L EPA160.1 5 03/12/99

Field ?\§ = 1,2

Field Cond. = 4S50
Field Temp = 2d.0°¢

Saw-.?‘ccl \n\.’ N‘QS'I‘Q_th
Nove: wells (WA 045 A

lower Colorado River Authority = R O Box 220 = %ﬁ%xa‘% 7B747
3505 Montapolis Drive  ®  Austin, Texas 78744 = [512) 386-6022 » {800) 776-5272 « (5121 354-4071 FAX



Environmental
Laboratory
Services

FINAL ANALYSIS REPORT

LAB ID: 93505637 SAMPLE DESCRIPTION: Groundwater

COMPANY: LBG-Guyton Associata SAMPLE DATE: 03/15/39
ACCT NO: SAMPLE TIME: 15810
REQUISITION No.: R10387 DATE RECETIVED: D3/16f9
LOCATION ID: San Felipe West #5 REPORT DATE: 03/28/9
POL in DATE
PARAMETER RESULTS UNITS METHOD # WATER ANALYZED
Aluminum, DW <4.0 ug/L EPA200.8 4.0 03/18/399
Arsenic, DW «2.0 ug/L EPAZ200.8 2.0 03/18/9%
Barium, DW 66.6 ug/L EPA200.8 1.0 03/18/99
Beryllium, DW . <1.0 ug/L EPA200.8 1.0 03/18/3%¢9
Calcium, DW 84.3 ng/ L EPA200.7 0.2 03/22/9%
Chloride 19.7 ma /L EPR300.0 1.5 03/17/99
Chromium, DW 19.6 ug/L EPA200.8 1.0 03/18/9%
Coppexr, DW <2.0 ug/L EPA2Q0.8 2.0 03/18/99
Fluoride 0.15 mg/ L EPA3G0D. 0 0.01 03/23/5%%
Iron, DW <0.05 mg/L EPAZ00.7 0.05 03/22/9%9
Lead, DW «L.0 ug/L EP2200.8 i1.¢ 03/18/9¢
Magnesium, DW g.0 ma/L EPA200.7 0.2 03/22/99%
Manganese, DW «<1.0 ug/L EPAZQ0.858 1.0 03/18/99
Nitrogen, Nitrate 1.970 mg/L ERA200.0 0.010 03/17/89
Nitrogen, Nitrite <0.010 mg /L EPAZ00.0 ¢.010 03/17/99
Potassium, DW 1.1 g /L EPA200.7 0.2 03/22/99
Selenium, DW <4, 0 ug/L EPA200.8 4.0 03/18/¢99
Silver, DW <1.0 ug/L EPA200.8 1.0 03/18/%9"
Sodium, DW 13.7 mg/ L EPRA200,7 0.2 03/22/99%
Sulfate 20.00 mg /L EPA300.0 1.50 03/17/9¢9
Tot. Coli. Pres/Abs. Present /100 ml Pres/Abgs @ ~---a 03/16/9%
Zinc, DW <4 .000 ug/L EPA200.8 4.000 03/18/99
Alkalinity, Total 210 mg/L EPA310.1 1 03/18/99
Alkalinity, bicarb. 210 mg /L SM2320B 0 03/18/98
Residue, Filt. - TDS 277 mg/L EPALED. L 5 03/17/%¢

Total Coliform Comments: Found Total Coliform

F:\&\é‘ ?“ = '7, '
Eieaxd Cond.= 535 At mhos
Eield Tewp: = 24.0 ‘e

Saue‘:& hsj “‘J.(?.S'i'e;n
Note: b‘ktsrag-@ -C‘.lhrc& o.4sM

Lower Colorade River Autharity » B O.Box 220 » KikaBexcs 787467
3505 Montopolis Drive  *  Austin, Texas 78744+ ([512) 356-4022 {800) 776-5272 = (512} 356-6021 FAX



POLLUTION CONTROL SERVICES

T DT TR K oo y‘:E

REPORT OF SAMPLE ANALYSIS
10" w G. Stein
LBG-Guyton Associates
1101 8. Capital of Texas Highway
Austin, Tx 78746-6437

Project Name: ' _ _ - PCS Sample# 78149

Sample ID:  San Felipe Springs West #5b Date Received: 04/14/1999

D‘ate T'ak_en: 04/13/1999 Time Received: 09:00

Time Taken: 1730 - ' Report Date: 04/15/1999
| 5. .. SAMPLE - . . ANALYZED  ANALYST'S METHO
' 'TEST DESCRIPTION ' RESULT CONITS DATE T]IVIE mITIALS USED

Cotliform, Total {Pr.asenb’Absent)_ Absent  N/A 04/14/1999  10:00 _ CS : SM 9221 D

Wat } / failed criteria for bactenologmal test ' ' R
Water o Isfactory bactenologlcal quality should be fn:e from Coliform orgamsms

' Coliform Orgamsms A/ Not Found =
7 Found
___Total

___Fecal

___Repeat Samples Recommended
Unsultable See Below

. Sémple too old. Sample not received within 30 hours of collection.
__ Date discrepancy or form incomplete,

__Heavy (silt/bacteria growth) present, possibly compromising test results.

N / . ’i/c;o/{//,@

CHUCK WALLGREN

1-800-880-4616 135 Isom Road, Suite 228 (210) 340-0343
San Antonio, TX 78216-3144



Environmental
Laboratory
Services

LAB ID:

9905638

FINAL ANALYSIS

SAMPLE DESCRIPTION:

COMPANY: LBG-Guyton Associate

ACCT NO:

REQUISITICN No.:

R10387

LOCATION ID: Agarita Well

70-33-904

PARAMETER RESULTS

Aluminum, DW 5.1
Arsenic, DW <2.90
Barium, DW 101.0
Beryllium, DW <1.0
Calcium, DW 20.53
Chloride 68.1
Chromium, DW 15.4
Copper, DW <2.0
Fluoride 0.33
Iron, DW <0.05
Lead, DW «1.0
Magnesium, DW 12.3
Manganese, DW <Ll.0Q
Nitrogen, Nitrate 1.5&0
Nitrogen, Nitrite <0.010
Potassium, DW 2.5
Selenium, DW <4, 0
Silwver, DW <1.0
Sodium, DW 5%5.9
Sulfate 21.00
Tot. Coli. Pres/mbs. Present
Zinc, DW <4 ,000
Alkalinity, Total 196
Alkalinity, bicarb. 158
Residue, Filt. - TDS 455

Total Coliform Comments:

Field ?ﬁ\‘: 2
Ficld Canc!uciw;'{'-f = 4S5 /4 rehos

Field Temp = 23.5°C

Sampled by W.b- Stewn
Na-‘e: Me4aﬂ$ -(’\Uccw Gy

ml

REPCRT

Groundwater

SAMPLE DATE:
SAMPLE TIME:
DATE RECEIVED:
REPORT DATE:

PQL in
WATER

METHOD #
EPA200.8 4
EPA200G.8 2
EPA200.8 1
EPA200.8 1
EPR200.7 g
EFPA300.0 1
EPA200.8 i
EPA200.8 2
EPA300.0 0
EPA200.7 0
EPA200.8 1.
0
1
Q
0
0
4
i
0
1

Koo oo

[Nl ]

ERA200.7
EpP2200.8
ERPAZ00.0
EPRA2Q0.0
Epa200.7
EPR200.8
EPR200.8
EFAZ2G0.7
EPR300.0
Pres/Abs
EPA200.8 4,
EPA330.1 1

0]

5

Moo OooQNhooOdo
[ pal ol
O o

SM2320B
EPAls0.1

Found Total Coliform

03/15/9¢
1715

03/16/5¢
03/26/9¢

DATE
ENALYZED
03/18/99
03/18/99%
03/18/9%
03/18/99
03/22/9%
03/17/99
03/18/99
03/18/9% |
03/23/99

.03/22/99

03/18/39
03/22/9%
03/18/99
03/17/99
03/17/9¢%
03/22/99
03/18/9¢
03/18/99
03/22/9%9
03/25/99
03/16/99
03/18/99%
03/18/99

03/18/89.

03/17/%%

?um? Steeted 1930 on 3/!‘4/4‘{

Lower Colorade River Authority » P O Bex 220 » A Bexcd 78747
3303 Mantopolis Drive  #  Austin, Texas 78744 « (512 358-6022 + (800) 774-5272 = {512} 356-4021 FaX



POLLUTION CONTROL SERVICES

A e T e P PR T

REPORT OF SAMPLE ANALYSIS
To: W.G. Stein
LBG-Guyton Associates
1101 S. Capital of Texas Highway
Austin, Tx 78746-6437
SAMPLEINFORMATION = |  LABORATORY INFORMATION
Project Name: De] Rio . PCS Sarnple # 77533
Sample ID: Well Water A 50«'“* A Date Received:  03/12/1999
Date Taken: 03/11/1999 Time Received: 09:55
Time Taken: 1545 : _ Report Date: 03/15/1999
S el T SAMPLE o ' ANALYZED ANALYST’S METHOD
CTEST DESCRIPTION - °° RESULT _UNITS ~ ° 'DATE - TIME INITIALS - - USED'.
Coliform,Pres_ence-Absence Absent N/A 03/12/1999 10:20 CS SM 9221E
- TEST DESCRIPTION S M D, L. ' PRECISION __LIMIT LCL __“RECOVERY - UCL
Coliform,Presence-Absence N/A N/A N/A N/A N/A - N/A

s

CHUCK WALLGREX

1-800-880-4616 435 [som Road. Suite 228 (210) 340-0343

San Antonio. TX 78216-5144
é; Primat or recycied Dpaoe with soy-tecsd Ik



Environmental
Laboratory

Services

LAR ID:

ACCT NO:

REQUISITION No.:

9905601

FINAL ANALYSIS

REPORT

SAMPLE DESCRIPTION: Groundwater
COMPANY : LEB@-Guyton Associate

R103&68

LOCATION ID: Hackbexry Well

10-33-80 8

PARAMETER RESULTS

Chloride £€3.2
Flucride 1.34
Nitrogen, Nitrate 0.075
Nitrogen, Nitrite <0.010
Potassium, Dissolved 1.581
Sulfate 67.60
Aluminum, Dis. ICPMS <4 .Q
Arsenic, Diss. ICPMS <2.0
Barium, Disgs. ICPMS 101.0
Calecium, Dissolved 75.10
Chromium, Diss ICPMS la.9
Copper, Diss. TCPMS 2.3
Iron, Dissolwved 0.18
Lead, Diass. ICPMS 8.1
Magnesium, Disgolved 15.70
Manganese, Dis ICPMS 2.7
Selenium, Dis. ICPMS <4.0
Silver, Diss. ICPMS <l.0
Sodium, Dissolved 40 .50
Beryllium, Dig ICPMS <1.0
Zinc, Diss. ICPMS 10.3
Alkalinity, Total 195
Alkalinity, bicarb. 1595
Residue, Filt. - TDS 378

Field p¥ 7=

Fie\d Cond. M35 M mho

Field T!.VNP

2.50%

fgawadcé\ 53 ULEHS&#W\
Note: Wetdls Citbeced 0454

SAMPLE DATE: 03/11/9¢
SAMPLE TIME: 1545
DATE RECEIVED: 03/12/9¢
REPORT DATE: 03/26/5¢
BQL in DATE

METHOD # WATER ANALYZED
EPA300.0 1.5 03/12/99
EPA3IC0.0 0.01 03/23/9%
EPA300.0 0.010 03/12/9s
EPA300.0 0.010 03/12/99
EPA200.7 0.20 03/17/99
EPA300.0 1.50 03/12/9%
ERR200.8 4.0 02/18/399
EP2200.8 2.0 03/18/89
EPA200.8 1.0 03/13/99
EPR200.7 0.20 03/17/9%
EPA200.8 1.0 03/15/89
EPA200.8 2.0 03/18/99
ERPA20Q0.7 0.01 03/17/9%
EPA200.8 1.0 03/18/%9
EPAZ00.7 0.20 03/17/99
EPA200.8 1.0 03/18/99
EFA200.8 4.0 03/18/99
EPA200.8 1.0 03/18/99
EPR200.7 0.20 03/17/9%
EPA200.8 1.0 03/18/9%
EPA200.8 2.0 03/18/99
EPA310.1 1 03/16/99
SM23208 0 03/16/99
EPAI1&0.1 g

03/12/99

'.PU.\'\? S'LG\["Q& 5 on 3})!0/‘%9

at a vare of qéoj?"’
Traw down 4o 320gpm
TNear Sa w-{afe Frmg

PAGE 2

Lower Colarado River Aui‘horiry * PO Box 220 * Austin, Texgs 78747
3505 Montopalls Drive  »  Awustin, Texas 78744«  [5172) 354.402%2 « 1800} 776-5272 = {512) 356-8071 FAX



Environmental
Laboratory

Services

LAB ID: 2908445

FINAL ANALYSIS REPORT

SAMPLE DESCRIPTION: Groundwater

COMPANY : LBG-Guyton Asgociate

ACCT NO:

REQUISITION No.: RL0812
LOCATION ID: Del Rio "Y' Well #3

PARAMETER

Carbon, Tot. Organic
Chloride

Fluoride

Nitrogen, Nitrate
Nitrogen, Nitrite
Potassium, Dissolved
Sulfate

Tot. Coli. Pres/Abs.
Aluminum, Dis. ICPMS
Arsenic, Diss. ICPMS
Barium, Diss. ICPMS
Calcium, Dissolved
Chromium, Digss ICPMS
Copper, Diss, ICPMS
Iron, Dissolvad
Lead, Diss. I1ICPMS
Magnesium, Dissolved
Manganese, Dis ICPMS
Selenium, Dis. ICDPMS
Silver, Diss. ICPMS
Sodium, Dissolved
Beryllium, Dis ICFMS
Zine, Diss. ICPMS
Alkalinity, Total
Alkalinity, bicarb.
Residue, Filt. - TDS

Total Coliform Comments:

Fﬂelﬁ. F}\ “1, |

FH!“J‘ CGV'\& u(,ji—iku.L{ ng/{kﬂ"“féd
Field T?hﬁP ;EJAJQC—
Saﬂmfk&_ B wé g*ﬂéh

Note: Nzkﬂs Bilhered w/ LYY

- i e o om

Not Found

- = -

ml

METHCD #
EPA41S.1
EPA3Q0.0C
EPA3QD.O
EBA3QD.0Q
ERPAZCO.0
EPAZQG.7
EFPAZGQ. 0
Pres/Abs
EPAZ20Q0.
EEA200.
ERPAZQO.
EPAZ200.
EPAZCO.
ERAZQO.
ERAZCO.
EPAZ200.
EPA20Q,
EPAZ00.
ErPAZO.
EPAZ200.
EPA200.
EPA200.
EPAZ0O.
EFA310.
EMZ23Z0B
EPAl&0 .1

H 0w~ ®moe o -dm-10o@m-)0o;mm

?%UHP

PAGE
lewer Colorndo River Autherity » P O, Box 220 = Ausfin, Texas 78747

SAMPLE DATE: 04/13/s39
SAMPLE TIME: 1002
- DATE RECEIVED: 04/14/95
REPORT DATE: 04/21/9%
POL in DATE
WATER ANALYZED
0.5 04/14/92
1.5 04/14/99
0.01 Da/14/99
0.010 04/14/939
0.0L0 04/14/%9
0.20 04/16/99
1.50 04/14/9%
----- 04/14/99
4.0 c4/15/39%
2.0 04/15/9%
1.9 04/15/59
0.20 04/16/9¢
1.0 04/15/99
2.0 04/15/99
0.01 04/16/5%
1.0 04/15/99
0.29 04/16/9%
1.0 04/15/99
4.0 04/15/99
1.0 04/15/99
0.20 04/16/99
1.0 04/15/98
2.0 04/15/99
1 D4a/15/99
) 04/15/9¢
5 04/15/99
Slavtd 173
on tialqq

4 4 ;MG-&6059M

3505 Monfopolis Drive  »  Austin, Taxas 75744 » {512) 356-6022 » (8OO} 776-3272 * {512} 354-6021 FAX



Environmental

Laboratory
Services
| The Solutiontab |
FINAT, ANALYSIS REPORT

LAE ID: 8506737 SAMPLE DESCRIPTION: Groundwater

COMPANY: LBG-Guyhbon Associate SAMPLE DATE:

ACCT NO: SAMPLE TIME:

REQUISITION Nc.: R10684 DATE RECEIVED:

LOCATION ID: Tierra del Lage (Amistad) REPORT DATE:

PQL in

PARAMETER RESULTS UNITS METHOD # WATER
Aluminum, DW <4.0 ug/L EPA200.8 4.0
Argenic, DW <2.0 ug/L EPA200.8 2.0
Barium, DW 146.0 ug/L EPA200.8 1.0
Beryllium, DW «<1.0 ug/L EPAZ00.8 1.0
Calcium, DW 81.2 mg/L EPA20Q.7 0.2
Carbon, Tot. Organic <0.5 mg/L EPA415.1 0.5
Chloride 34.3 mg/L EPA300.0 1.5
Chromium, DW 7.8 ug/L EPRA20C.8 1.0
Copper, DW 2.1 ug/L EPR200.8 2.0
Fluoride Q.27 mg /L EPA3IQQ.0 0.01
Iron, DW <0.05 mg/L EPA200.7 0.05
Lead, DW <1.0 ug/L EPAZ20G.8 1.0
Magnesium, DW 6.9 wa/L EPAZ200.7 0.2
Manganese, DW <1.0 ug/L EPA200.8 1.0
Nitrogen, Nitrate 1210 mg/L EPA3Q0.0 .010
Nitrogen, Nitrite <0.010 mg/L EPA300.0 0.019¢
Potaggium, DW 1.3 mg/ L BEPAZOO.7 0.2
Selenium, DW <4 .0 ug/L EPAZ00.8 4.0
Silver, DW <1.0 ug/L EPA200.8 1.0
Sodium, DW 19.3 mg/ L EPA200.7 0.2
Sulfate 10.70 mg/L EPA3QQ.0G 1.5¢
Tot. Coli. Pres/Abs. Abgent /100 ml Pres/Abs -----
Zinc, DW £.890 ug/L EPAZ00.8 4.000
Alkalinity, Total 196 mg/L EPA310.1 1
Alkalinity, bicarb. 196 mg /L SM2320B g
Regidue, Filt. - TDE 280 mg/L EPAleQ. 1 5

Total Coliform Comments: Not Found

Fleld Cond = 523
Field Temp = 25.5 €

(wakeC)

Campled by W-G Sten

Noves Slkeced wlosi M.
ﬂa&é& PAGE 2

Leower Colarado River Agthority & P O Bex 220 s Austin, Texns 7877
3805 tantopolis Drive  » Ausiin, Texos 78744 v [512] 356-6022 = [B00) 774-3272 « ({512} 356-4021 FAX

0255

DATE
ANALYZED
C4/27/9%
04/27/99
04/27/99
04/27/99
04/27/99
05/03/99
04/23/9%9
04/27/99
04/27/99
04/23/99
p4/27/99
04/27/99
04/27/99
ga/27/99
04/23/99
04/23/85
g4/27/5959
04/27/99
04/27/99
04/27/38
04/23/98
04/22/99
04/27/99
04/23/99
04/23/98
04/22/99

04/22/99

04/22/99
05/05 /99



i e B B B B b

A L AT RN I REFUN S

TEXAS DEPARTMENT OF HEALTH
1180 W. 493th Street AUSTIN, TX 7875653194

* Page 1 of 1%

Submitter copy to: Date: 4/26/1999
STEIN,BILL-8@2793676
1121 S. CAPITCL OF TX HWY # B-220
ATTN: BILL STEIN
AUSTIN, TX 78746
Spac #: EYSBWOQ484¢
Subm #:
Lab: ENVIRONMENTAL
Tel #: (5121458-7578
Source
UDEL RIO,CITY OF
Date Revd: 4/23/1999 Chlerire: Not given
Time Rcvd: @073@ Collected at: WELL NO 1 @ TEIRRA
Time Coll: BS50@ DEL LAGO AMISTAD
Spec Type: WELL System type: Public
Coll By: WGS Well Depth(it) 0
COUNTY VAL VERDE Test Reas: ROUTINE

Final Results

Specimen Numbers: E9S3BWRRA84E
Data Cellected: 4/22/1999

WATER TEST RESULT:

e ———— e iy ———— .

NO COLIFORM FOUND (by

MMO-MUG test)

Water of satisfactory bacterioclogical quality must be frese from coliform

organisms.

for
(5121238-6029,

questions about standards or treatment, call Water Utilities at

David L. Maserang, Ph.D.
Chief, Bureau of Laborataries
CLIA License Number 4500660644

01-/28/89 MON 14:14 ([IX/RX NO 50581

@ooz



LCRA Environmental Laboratory Services

Date: 02-Awg-00

CLIENT: LBG-Guyton Associates Client Sample ID: Del Rio Y Deep

Lab Qrder: 0007140 COCID: 13967

Project; SDWA - Analysis Collection Date: 07/19/2000 12:15:00 PM.

Lab XD 0007140-01 Matrix: GROUNDWATER

Analyses Result POL Qual TUnits DE QC Batch Date Analyzed

ICP METALS IN DRINKING WATER E200.7 Analyst: BL
Calcium 83.3 0.200 mgfL, 1 R5202 07/31/2000
iron ND  0.0500 mofL 1 R5202 07/31/2000
Magnesium 8.568 0.200 mgrl 1 R&202 07/31/2000
Peotassium 2.04 0.200 mgfL 1 R5202 07/31/2000
Sedivm 9.46 0.700 mgrL 1 R§202 07/31/2000

ICFMS METALS IN DRINKING WATER E200.8 Analyst: PJM
Lead ND 1.00 pefL 1 R5168 07/28/2000

ANIONS BY [ON CHROMATOGRAPHY E30¢0 Anzlyst: AN
Bromide 0.0800 0.0200 mgfL 1 R&215 07/21/2000
Chioride 17.8 1.00 mgfl 1 R5215 0712172000
Fluoride 0.430 0.0100 mgyl. 1 RS215 077242000
Nitrogsn, Nitrate (As N) 0.340 0.01G60 mg/L 1 R5215 0772172000
Sulfate 25.8 1.00 mgil 1 R3215 0r/21/2000

ALKALINITY mM2320 B Anaiyst: WR
Alkalinity, Bicarbonate {As CaC03) 176 2.00 mgi_ CaCO3 1 R5132 077262000
Alkalinity, Total {As CaC03) 178 2.00 mgfl CaCO3 1 R5132 072612000

SILICA E370.1 Analyst: Cl.
Sllica, Dissolved (s SI02) 15.0 0.500 g/l 1 RE135E 07/26/2000

TOTAL DHSSOLVED SOLIDS £160.1 Analyst: JJM
Total Dissclved Salids (Residue, 224 5.00 ma/L 1 RE51144 07/21/2000
Fliterahle)

Fle\& Cov\&uc-"ﬁ\ﬂ""(
Fielr TQIMP = 24 5%

Cowepd

Note: P\ So.m?\-a_s ‘C \-\'u’c.(& Sue *o

3 53 w.6- Siein

(oz-ls'/tf)

5ru~_f"’13': ‘L(

Qualifiers:

ND - Not Detected at the Reporting Limit

I'- Analyte detected below cuanitmtion limits

B - dgnzlvte detected 10 the assoctated Method Blank

* - Yaiue exceeds Maximum Conisminans Level

S - Spike Recovery outside accepted recovery Himis

R - RPD ouvtside aceepted recovery limits

E - Value above quantitation range



APPENDIX 2

DRILLER'S REPORT FOR THE "Y"” WELL



Send viiginal copy by cerli’ed mail to: Texas Water Cor—Isslan, P.O. Box 13087, Austin, Texas 78711

Please use black Ink.

ATTENTION OWNER: Gonfidentiaffy

State of Texas

Taxas Waler Well Driliars Board
F.0. Box 13087

Privifege Notioz on Aeverse Side WELL BEPORT Austln, Toxas 78711
1) OWNER Ci_t\‘ D‘F D&I Rl o ADDRESS /09 . ”ﬂd&/ﬂ_d /?' 7”%
{MNams} {Strest or RFD) . [Cityy U {Swmley  (Zip
2} LOCATION OF WELL: .
County Mﬂj_@e‘ . 1 miles in ﬂ direction from _&.j Rl =4
(NE, 5w, elc) Tewn)

Drller must complate the Jepal dasaripiion below with distance and dirsction from two Intersecting section er survey lings, or he must lacate and identity the well on an official
Quartar- or Hall-Seala Texas County General Highway Map and attach he map to this farm. :

[ LEGAL DESGRIPTION:
Section No. Block Mo, Township

Ahstract No.

Survay Name

tance and direction from two intersecting ssction or survey lines
SEE ATTACHEDR MAP

3&3}0&@ WORK (Check): 4) PROPOSED USE (Chack): %) DRILLING METHOD {Gheck): J Driven
New Well O Deepening O bomeste  DChinduswial  []Monitar H Publie Supply O mMud Rotary OJ ArHammer [ Jetted [J Bared
U] Recunditioning (O Plugging 3 Irigaton estWell [ injecten ] Da-Waterng E’Aﬁ;iaj; [ Cable Toel’' [J Cther
8) WELLLCG: DIAMETER OF HOLE 7} BOREUOLE COMPLETION: "'"
Date Drlling: Dia, (In) From (ft) To(ft) Open Hole [ stralght Wall Ounderreamed
sated 2= ) 1590 q° Surface oot ClGravel Packed . [ Other
Comnpleted _6’;3_ 19i_0 7 1 £ 108 ' ‘T&)g ! If Grave! Packed give interval . . . from R ft.
From (ft.) To{R) Dascription and cofer of formation material 8] CASING, BLANK PIPE, AND WELL SCREEN DATA:
© -  ANé gravel ou | | Bt S 22 | S,
) wr jO O wl.\ ;'I'f_ ] imes {'OAJ'_; (il"l,). Used Screen My, f commercial Erom To Scraon
joo - [SO Wik ate.xmgdfmi. 29 U | stfred 8'{ 90"
[ 850~ 163 " Ki«i‘r“rmf
1iHle wa_fe;r
lea - 30% peflow [imattoac
208~ 320 faray P more aker
326~ W30 wihiF e Limestone - roggk 9) CEMENTING DATA {Rule 287,44(1)]
S Cast drilliaa v Cemented from to _TC # Ne. ofSacks Used
‘3"50 - ‘f‘?ﬁ’ "‘ ; [} . fe_'noﬁ 41‘5(- ol -} it. No. of Sacks Used
‘-‘l—q lo 60 [ (lsereverse side if pecessary) oy : sl: e lf Methed used
13) TYPE PUMP: o Cementod by {dee M Vri ] ;"(ﬁ
[ Turbine O Jet 1 Submersibie 3 cylinder
£3 Other 10} SUHFAGE COMPLETION
Depth to purnp bowls, cylinder, jet, efc., [ Specified Surface Slak installed [Rule 287.44{2)(A)]
EXFitless Adapter Used  {Rule 287.44(3)(B)]
14) WELL TESTS: E@m ]-E pproved Altemative Procedure Used  [Rule 287.71]
Type Test: O pump {J =ailer
Yigld: gemwith . dra 11}/BA}NER LEVEL:
15) WATER QUALITY: gn I" 'f 0 Ig ticlsvsl fr below land surface Date - -gP
" Digthe driiing pehetrate any strata which conlzined undasirable tonstuents? Astesian fiow o Date
{1 Yes No I yes, submil"REPORT OF UNE}"{&?}@A E 0 e
Type of water? Depth of strata M i j-;‘si PACKERS: Type Depth
Was achemical analysls made? [yes [ONo Uﬁﬁf}

ihereby certfy that this well was drilied by me {or under my supervigion) and that each and all of the staternants herain are bue to the best of my knowledge and beliet. [ understand

that failure 1o complate itame 1 thrit 15 will resuit In the lag{s} being returned for completion and resubmitial.

Hn-ﬂo DF. 'u..x LL-

A47& W

GCOMPANY NAME WELL DRILLER'S LICENSE NO.
{Typs or print)
ADDRESS 905: ﬂ . Macn D&} Rr 3 /ﬁ {7(5757#0
(Sipet or {City} {Stata) {Zip)
{Slgnad) ( o {Stgned)
/ (Licensed Well triller) {Aegistered Driller Traines)
Please attach electric lng, chemical analysis, and other pertinent intarmation, If available, For TWC use only:  'Well Mo. Located on map

WWD-012 {Rev. 09/21/88)

TEXAS WATER COMMISSION COPY



GENERAL HIGHWAY MAP : o
VAL VERDE COUNTY -
TEXAS

LT LEGEMD
STATE DEPARTMENT OF HIGHWAYS

SR BRI R TR AMNSBARTATIARN 4ommmes— e e =T



APPENDIX 1

TEXAS WATER DEVELOPMENT BOARD RECORDS
FOR CITY OF DEL RIO WELLS



‘Texas Water De"re.[opmgnt Board H Mk Gﬁﬁﬂy
Well Schedule

Stats Well No. h].QJL‘ﬂﬂlﬁLeJﬂ.J Prviow WetiNo. LI LITTTT] comny Mot Vardeglels]
RiveeBusio (Vo Gegade R3] Zeme [T L REIESI0E] o [lle) 5 Gl 2, (1

Owenier's Well No. Location

1/4,. 1.4, Section

» Block

Sorvey

(-'

{
;.
3
oLl

b!‘} l‘et‘a Driller

Addese 1IN ®, fdaey.i ©31 Bin Tk, IPE4D TeanOpr_ M Fehall Lomas

PP‘(‘M M ;’d ;’\,Q_Ug, {?E‘f'y\, bu&ui Ai;‘-ﬁfﬂ) f??‘q" (?‘Q_, Fq.__.-,ﬁ;." l.u/.ﬂ“!"cg L...;s‘.ciﬂ LL@,%{

X Source of Sou '3
DueDalld | J | [ [ TT]] oves [LTTT}oetneom [ ainte [(I2IET] ak Doeam )
roviee _Edwards EFEEId] i e
Well Conxc. Casing TNRea, 233 boa)
Connrection  Methwd [] Moseria Stxe)
Seree Casing or Blazk Pipe {C)
Cumplction Maw:al EI g;LSHc:: (g)Slu med Zone (5)
Lift Dass Puimp M. Ty T e g 1T No. Suges Comevad fom 0 __
_ —— | Dam  Scuing(em
BowbDian, _____ in  Seming _—_____ f.Column Diam. in. (ing___ From I
I
Mutar Mf:, I ] o ll::‘:te:r D Horsepower I l | I'i | | z
Yild  Fiow GPM  Pump GPM Meas., Repe. E. Date !
Paformance Tet  Date —————— Length of Test Production ——— GPM
5
SaaticLevd —— & Pumpinglevl — —f  Drawdown —em—mf  S$p.Cap, -——— GPM/E
3 Qualicy (Rermarks . -
. VumUw sy Mewced Woeonty D1ty [,
Sy '
2 g e W W, OODIOO0 o= OO0 '
T e (OO L % [T+ ‘
wor o T LT wee [LIL]- [0 '
pw [T CITT] % [LTL) - (T3 :
5 "
Conid nat fuid b Leg | ,
Daze Recard Collected 18
ReondedBy 1.0, T s o Updared olsl Bk URI9M]  pomi  ppsringa o]
Remarks
2
3
4 ' ] .
s . Aquifre M
. Wil No, _79-33 00 g
930384




N

Do

Jend origingt LOpY
ﬂrti‘l‘.nd ervil ko ﬂw::

WATER WELL REPORT

Stte af Texas For TOWR ue

o No. 20 SB B ]

h&;«;}ﬁp“ ATTENTIOM OWNER: Confideneisilty Priviisge Notice ors Reverss Side Pacaen “w—_—‘
u ovnsn City of De) Rio . 109 W. Broadway Oel Rio, Tx, 78840
[T 1htrasn o AFD) Gy} 1St} 1Tl
3 LOCAYION YWEVI 4 3.5 ) City Hall
¥ mileg i dirpetion troen
INE., S W., wr.} IFowm)
a I..qu
. 13 Bioch Ma.

npm-r Mwm the Iwmﬂm 0 the ndn

ﬁmaumnmwhomummm;vh
watl an an officis! Quarter or Half-Scale Texm County
Ganarsl Highway Mima gned sronch thd srup 20 s fonm.

Abiwact Nn.m_____wﬂm_l_m R.R.

Divtiiron widd oh from tro

,luﬁunurmmyun-

[ Sox sriached map.

B TYPE OF WORK [Chaex):
X Neve Watl U oapaning
T Asonditioning £ Plugping

4 PROPOSED USE Chash ki

Ctrrigaaing ] Toss et O i

O Bomastie O tnifwstrial [l Publia Supply

B DRILLING METHOD (Cheen):
Mud Motery [ Ajr Hapmwe D Driven [ Sorws
O an Actary O Catda Tool Tlerwd T Othver

# WELL LOG: DIAMETER OF HOLE T BORENOLE COMPLEFION:
Do find  From [ALE To Lft.b Wo Hole O BrmsghtWall o —
. I_%_ St | 431 ) Grane! Packest CXtsmer Qpan, Hale 258-§3]
Dete dvilied 8-41 8 €5 ¥ Qopval Prckad give interval . . Jrom 1. ft.
From  Te Descrintion wmd v of formetian B CABNG, BLANK PIPE, ANDWELL SCAZEN DATA:
. Ses Attached e, [Mow|  Stel Pame, o T Y
inJ Ut Berepn Wi, o ctwnmarcial Erom I Ta Serwwn
|22 Stes] ] 256 |, 500
i CEMENTING DATA
- ot Trom. Q_ *, w,_?ﬁ_ it
. Wathodusa _P thru D.P. or 1* _
6 1wy Halliburten
[Eam peny of Individusly
@ WATER LEVEL:
Bratic leval 92 v biow landmicfacs Dty 8=-81
Armsian fiow. fem. a_ ]
MY MACKEN3: Trpe Dapth
ﬁﬂl’l&
1) TV MM
R Turbine 0w 01 Subermrsible J Cotinager
1 Oaner
{Vom covwrae wide if vowamny} 7 - U Dapth 10 pump bonis tylindarmtvic, _ 380«
1 WATER QUASITY:
Did you Imnomrqty Phratraty any Hertd which conimined wndeinibiz 10 WELL TESTS:
T hi ) No .
1 yas, sabmit “AEPORT OF UNDESIFABLE WATER MType Toer: FAPump OBaiw Dupeed O Extmgrea
Typeof water? Ovph o stravm Yista: JABD . gemvwitn 302 er, drowoienm atver. 28 hrs,
Yy pchmicad analysis vacie? [ Y Oka

| harrabry Cortify thet this well was deitied by ma {or ander my supsorsion] snd that
wch and ait ol the ststamenty harsin any 1rus to vhe ban of my knowltdge and belief,

HAME James O'Connor Notar Wigll Oritrs Regi Mo, 999
{Trgw ar Fring)
AppRess 5931 Brittmoore Rpad Houston Texas 71041
) Ftrae or RFO ) iSUe) .
(Signed) —_Lagne-Western Company, [oc.

== vt Wall Grilleri
sfmctri fof, chamical ynalysis, ang other pertinemt inforwiuiion, T avsitsibis.

TOwR-Can} i Baw, 1-12-10)

(Eampany Nerms)
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gm-%stam Company.Inc. vy compan

P,O.Box 76008 - Houston, Taxes 77079 - 713/488-5001

CITY OF DEL RID

WATER WELL NO. 2

Job No. M-1262
Griginal - July 22, 1981
Revised - August 12, 1981

Depth Drillers Log

0-2 Top Soil

2'- 42" Rock and Clay

42 Lost Circuylation

42' to Rock, Limestone with

375" i short breaks _

375'-381" Rock, sticky, difficult to clean hole
381°.406° Rock, 1imestone

406'-421" Lime, chalky

P
;
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- ' Texas Water Dévelopment Board
Well Schedule

ShuW-lan.E[] ) PraviouswennNo. L L[ { | 111 County \O| Verd 2 BT
RimBufngm_ﬁImdn_ - zone 2] Lat EEIRDEY Lous -EE@]]«“

Owner's Well No. location /4, 14, Section .  ,Block . Burvey _____
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mmﬂm -.pgmm-.wﬁi‘i-m . Drawdown 322 #,. . 8p.Cap. }nB2_GProm, o
. Quality (Remark. m ' oy
Water Use mmuygwa' 1P Secondnzy | N
e ot ""m“?’ dear 112100000 Qtl‘°”EH'__ID|:ID”
blp|%d Dot [EEIIEI[@EEMLLB.L%I*& S-EIVE P
Waie o [TIC0] CIT ) s [T L]+ (L] !
pue [TICTYCTE T ] ssema [T T[T .,
14
15
indy (e Driglesep Coieced .
Kacorded By \J pdated -@g mgﬁi:} (0max) Agency m
n@{;.l@;_‘#:gh‘q_gn! }r'eia! H]hlp L0F yiklh '1 4
,52_%’ el Bl elainddle al¥ vri s i 204 | 4 4
JY:P!]; alelels] 1ila) igleh], plecli (el clalglaled iHy
VG Crenl ZE] | 1Pk bl d ol Nleluldil 31904
ﬁ s..gsl',p g+ M‘ﬁﬁm
¥ wa e 0 33 A0 Y
s
2

o | “# H&ck@g—ﬁj

i\ |
MNeT AGARITHA




~ 10337404
™

a1
EAN

(
) G

N 1’_.3 mf&ﬁs
——————re -l

Jo-
3-%o
9




i
e
1LY g ST (10e0LispIos penrossig”
ool I Gy g (ozs9w) sseupmy fEro)
o W@w | | (-} suojuy FioL
mmi | | s8i0U Joigo o {+}suope) @ioL
th'd b e I ST KT B ) _\ux_wa;ﬁﬁ O J; (Esv00) ereuoqreong
699 ¢ =anE 1798 ww () lesroo} ewuoared
39 ¢ O e S B _aelmm.lm (90068} ¥ a0y
ﬂ.m BRI lﬁo&gar sy :mf pow 3 (v4228) 31V 10V8YQ N
G Wl He W 07 TS0 i Tl o WG (08000) y3
. “Juiod Busdureg) €Ol (o0v00) Hd
g Hd Bupug T T dwe | eprsino|worsoyum {v6000) eoueidNpUO) poRdS
giow TS 12 S segeem | 0 Hﬁm (01000) eeseduwiof
o Nzo'e o T 7 no suny wewey Q57 joren Jeiem
— []7 9 ouums a<.0l VL 2y oy
a0} Uo 1Y (ounng)  (UN) (oUN)
‘PaiEIdps evm Yos'v fonH  fONH
-JOY)0 STOHUN wy we 2 pim 8nIe8S8Ig
peseNl IV : |
SBAN  AngoEopey | SUoge0 | SUOIUY )
so[dwes (sse0)i5 1 (W 008 16H| § L el
m -ans .
18101 L oo 9 ejnoa (€ emog 25z eiog{i omog
ST Oh ™ o |
27 p Ag \ | s89IpPY Eﬂ :(s)ie)inby
- eieg Q! 3 o%iﬁz 2prRp TON - Auno)
TR s 0 TLP NQD GOl s

uny Bujdwes Ayeny se1em

\olo



; a ~
L _ Texas Water Development Board '

Chemical Water Analysis Report
me_CL 199t F0(0

HM = Heavy Traoe and A.lh]in-hnhlﬁhll

TWDB Ulse Only
WorkNo. D120~ 112.2.65
Send Reply To:
Ground Water Unijt IAC No.
Texas Water Development Board
P.O.Box 13201

Austin, Texas 78'?_11

Attantion: Ehll M;ni Yo State Well Number: __|{ )~ %3 ':704’

County: Q&!!gm;, Date & Time: 0 ’910( C{L‘/ “iﬁ.

Owner: O % Send Copy To Owner
Address: 61X i@.ﬁ? Aler Pumping: Sy Hours
Date Drilled: Depth: Yield: @ CPM O Measured ,Q]E-ummd
Collection Poine: LI, pH 102 Un@blmg{zpl% Temperature:
By: _ | L;‘ﬂdg{ et Specific Canductance: qg";}'
Requested Chemical An " o
Mﬂ Date Received: WAY 27 1994 Date Reported: JUL 25 1994
. mgh . e
Caicium {00915) .o 2 | Sodium (00830} 173
Magnesium (00925) 15 Potassium (00835) R |
: uet ueN
Aluminum {01108) 2% Manganese {010586) (2.9
Arsenic {01000) < O Mercary = (71890) .14
Barium (01008) i ta Molybderum  (01062) < 29
Cadmium {01025) < 0.5 | Selenium (01145) <y, D
Chremium (01030) <)o Silver {01075) <iOo
Copper 01040) g o Strontium (01080) t 17
Iron (01046) (G, Vanadium (0108%) <50
Lead {01049) - Zine {01000) c1 0.
Note: Crossout those slements not to be snalyzed.
et

P

T . ”- - :
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Teozas Water Developuent Baard m

Chemical Water Analysis Report

Send Reply To:

Ground Water Unit

Texns Watar Devalopment Board
P.O.Box 13231

Aunstin, Texas 78711

aenson: _ P11 Noris]

Gwn-_ef—m&go&

{Anions}

TWDB Use Only

workNo. B120- 11220

IAC No.

YDm,

State Well Number: 1)~ 33 "“CID"{

County: !d UO.\GA €.

ok B DAY || 25
A Send Copy To Ownar

Rio

Address: 8ampled After Pumping: O 7g' Hours
Date Drilled: Depth: Yield: GPM  Q Measured Q Estimated
Collection Point: __ pH Usa: - Temperature: o

: ! . Specific Conductances - |
AR

THD-Samp e |Ho . EB4

Silsea  (B0855)

P.Akalinity
T.AkmnYindty

GoaLs)
BO410)

- Date Received: MAY 27‘ 1934 mt,mmd.njuulsm :

4497 Date Received 05/2%/94  Date Heported 08/00/794

MEG /L MG, L MEG/L MG /L
16

Sulfate (00546) 3.52 15689

Chioride {ana4di) 2.68 a5

Fluoride (00a50) .02 0,52

g.4a0 a
3.64 182

* Convert mg {1 Baron 1o ug |l for data entry,

tok-C
Sy T80

17
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memmtm
Chemical Water Analysis Report
ame-_C L 1G3Y ()
TWDB Use Only
' Sand Reply Tos Work No. B 20 ~ “Z,ZO
Ground Water Unit TAC No.
Texas Weater Devslopment Board '
P.O, Box 13291
Mn,l‘wu?ﬂ?ll;
Attantion: ?hﬂ Ngtd?'l'bm State Well Number: 70"33“0704
Counnty: A Y ' Deate & Tims: EQM‘CN; \\3{6—
Owner: [ | ‘ V;psmacapyhm .
Address: L h Y1 _.b‘. (] Sampled After Pumping: Ot% Hours
Dute Drilled: i_: Depth: Yiald: GPM O Measure2 O Estimated
: Use: Temperatars: | *C
Bpecific Conductanes:
v R4 1304
Date Reported:

¥ 35110 WT/ L&D  WsTS[sep -
" Al £Bn Exb (6cms)

FI00R1-A




7 TEXAS DEPARTMENT OF HEALTH ™
SC/MB ANALYTICAL RESIATS « SEMIVCLATILE O,

1‘ e | - 2~ 3 o
m Tl v o 22 s mmmwgﬁa%#/gp{; i

neple
tar  { )nﬂw-wwwm:} Ac sample conditlon:
Compoynd mm.__m&m

- L

Fiucranthene <%
Phanal < 42 Pyrene %
2-Chiorophanol 1 bis(2-athylhexyladipate
Z-Nitrophenal N Butylbenzyi phthaiste
2,4-Dimethylphenal 1 Benz{a/anthracane 4
2,4-Dichlorophenal | Chrysana P
3-Methyi-d-chioraphencl bis{2-sthyibaxylphthalate -
2,4,8-Trichiorophenci Di-n-octyd phthaiate I
2,4,5-Trichlorophenei Benze(bitivoranthane 1
2.4-Dinitrophenal ‘<2 Banzo(kflucranthane I
d-Nitrophenol Benzo{a)pyrene _
4,5-Dinitro-2-cresoi Indenotl,2,3-cdipyrene
Pentachiarophenol s Ditenaia,hlamhracene
n-Nitroso-n-timettylemine Beanzoig h.ilparyiene
Pyridine 4 aipha-BHC L2
n-Nitrosodisthylamina - beta-BHC —t
r-Nitrosodibutylsmine e Lindane —_—
Anilina ' N deits-BHC 1
bis(2-Chiorosthyliether S Haptachior 1
1,3-Dichioroberzans N S Aldrin —1
Benzyi sicohol —— Haptachior apoxide R
1.4-Dichiorobensens —_— Bargiding R
1.2-Dichiorobenzane — 3,3 -Richilorobenziding .
o-Cresol . o ' I
bis{2-Chigroizopropyilather - 1 p.p'-DDE . 1
m&p-Crazol (coslutel S Dieldrin i
Hexachloroathane -1 Enditin —
n-Nitrogo-di-n-propylamine. - © {1 beta-Endosulfan < 2 '52
Nitrobenzena 1 p,p'-ODD : A
Berzole acid: N Endrin aldehyda- I
lgapharane 1 n.p"-DOT
bisi2-chioroethoxylmathene:. ... __1 Endaguifan sulfats 7
1,2,4-Trichlorobanxene: .. . I
" Naphthaigne o S Tentative identification of the  largast non-priority
4-Chloroaniiine - .~ - —t pollutant peaks by camparison with EPA/NIH mass
Hexachiorobutadiene - - i spactral library.Quantitaion as intemal standard is - -
2-Mathyl naphthalene I provided and the values should be regardad as
1,2,4,5-Tetrathioroberzens -l approximate,
Haxachlordtyclopentadiens _—t .

' [ Tantative spproximate
total Nitrosniines — idantification E concentrations
Acsnaphthyisne _—t { L¥mi maAiter
Dimethyl phtialate —_ { } milligramsz/kilogram
2,8-Dinitrotoluens N '

Acemaphthene —l ok T R
Dibanzafuran —_

2,4 -Dinitratoluens —

Fluorena —_—l

4-Chlorodiphenyl ether N

Diattwi phthalate |

n-Nitrasodiphertylsmine —_t

Dighanyl hydmzine

it
;%%
i

spproval: _.%zé?gﬁ |




™
Texas Water Development Boord

Chemical Water Analysis Report
RAD - aL -m EL g{ !(0
RAD » Radioactivity Sample TWDB Use Oty
workNo. 3120~ 11220
Sand Regly Tt .
Ground Waer Monhoring Unit IAC No.
Texas W Development Bosrd
P.O. Box 13231

T . Y A
Duet T = Y-AY RS

}i Send Copy To Owner O‘-)J(_—;

Sampled Afver Pumping: Hous -
Yicld: GEM QO Mowrd O Estisanted
Use: Tempesature: . . «
Specific Conductance
Y 27 1994
WA Dute Reported: J“ng 1994
Alpha o150 __ < 3.6 pCil
Bes (03503) <5.3 Pl
~Badium 2256 0 wpCitl
Rodium-323 ~4(B135E) —pGil.
Fored-Radium A500) -~ = SN
47K




|

|

-

™ ~

Texss Water Developmant Board

Chemical Water Analysis Report
cwn._CL . Y. KOG

(Nitrogen Cycle) TWDB Use Only

20-
Son Baply Tor work No. 3{20~ 11220 |
Ground Water Unit
Texas Water Development Board IAC No.
P.O.Box 13281
Austin, Texas 7871} '
Attantion: M‘ﬂm State Well Number- 70-33 **"( 4, CF

Date & Tiane > ~ 2~ e o

Owner: | Send Copy To Owner

Addrens: 0 0 "a "' pled After Pumping: JC);TES‘ Hours

Date Drilled Depth Yield: GPM O Messured Q Estimated

Collection Point: pH Use Temperature "C

By: —CAMI{_LE&’ Bpecific Conductance:

Requested Chemical Analysis - MAY 27 1994

Laboratory No.: te Received: Dats Reporied: MUN A7 1994

THD-SampleﬁNa. EBA 973 Date Received D5/27/84 Date Reaported 067186/94 ‘

' 00E23~ 0.2 TKN as N mg/L
q : 00808~ 0.08 Ammonia as N mg/L
'i ' © 00613~ < 0.01 Nitrite as N mg/l
3 60618~ 0.51 Nitrate as N mg/lL

00811
July 1991

L—.







APPENDIX 6

MINERALOGIC ANALYSIS BY CORE LABORATORIES
OF TURBIDITY SEDIMENT FROM WEST SAN FELIPE SPRING
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APPENDIX S

MICROPARTICULATE ANALYSES BY
ANALYTICAL SERVICES INCORPORATED



ﬂ nalytical
& /\ Services, Inc.

Client: LBG-Guyton & Associates Sampling Date: March 11, 1899
1101 South Capitol of Texas Highway Date Raceived: March 12, 1999
Austin, TX 78746

Project: 4DLRIO/DELRIO

Section IV.

MPA Risk Rating Table

The risk rating for surface water influence as calculated according to the EPA Consensus Method for
Microscopic Particulate Analysis is as follows:

§6071-010 Haﬁt‘;ﬁ” None NA 0 Low*
99071-011 3?5‘; :t‘j;'ge Algae = 1.3 x 10° = EH EH = 14 14 Moderate*
EH = Extremely Heavy NA = Not Applicable

The tables of relative risk factors used to calculate surface water influence In the EPA Consensus Mathed for Microscopic
Pattlculate Analysis are based on a lmited set of data. These data are not representative of all aquifer types or well designs.
Therefore, the relative risk values calculated from these tables are of lmied value in determining health risks associated with
surface water indicators.

* This EPA Risk Rating table classifies each sample according to the number of surface water indicating organisms per 100 gallons.
However, due to the high amount of sediment recovered from these samples, only 3.3 and 1.5 gallons, respectively, could be
analyzed for MPA. Due to the small volumes analyzed, this risk rating result should be interpreted with caution.

W o, Rl

Mart-Beth DeLucia
Staff Microbiologist

Project No.: 99071-017
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nalytical
s/ Services, Inc.

Sample No, 99071-011, LBG-Guyton Associates
Del Rio/San Felipe #2
unicellular Chiorophyta taken at 1000X magnification

Project No.: 99071-010
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., J]nalytical
i@ /N Services, Inc.

Client: LBG-Guyton & Associales Sampling Date: March 15, 1929
1101 South Capitol of Texas Highway Date Received: March 15, 1999
Austin, TX 78748

Project: 4DLRIO/DELRIO

Section IV.

MPA Risk Rating Table

The rigk rating for susface water influence as caiculated according to the EPA Consensus Method for
Microscopic Particuiate Analysis is as follows:

928075-011

95075-012 Agarita Well None NA 0 Low*

MNA = Mot Applicable

The tables of relative risk factors used to calculate surface water Influence In the EPA Consensus Method for Microscopic
Particulate Analysis are based on a fimited set of data. These data are not representative of all aquifer types or well designs.
Therefore, the relative risk values calculated from these tables are of limited value in determining health risks associated with
surface water indicators.

* This EPA Risk Rating table classifies each sample according to the number of surface water indicating organisms per 100 gallans.

However, due to a high amount of sediment recovered from this sample, only 1.2 and 5.8 x 107 galons, respactively, could he
analyzed far MPA. Due to this small volume of sample analyzed, this risk rating result should be Interpreted with caution.

MJ’W pYiLe @ﬂ%—/’“

Mari-Beth DeLucia
Staff Microbiolagist

Project No.: 99075-011
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nalytical
& Servyit::es, Inc.

Client: LBG-Guyton & Associates Sampling Date: June 22, 1999
1101 South Capital of Texas Highway Date Received: June 23, 1899
Austin, TX 78746

Section IV,

MPA Risk Rating Table

The risk rating for surface water influence as calculated according to the EPA Consensus Method for
Microscopic Particulate Analysis is as follows:

Hakd

amiple £
San Felipe
West of the
Side of Pump
#5 Cave,
Del Rio, TX
EH = Extremely Heavy

99174-022 EH=14 14 Moderate*

The tables of relative risk faclors used to calculate surface water influence in the EPA Consensus Method for Micrescopic
Particulate Analysis are based on a limited set of data. These data are nat representative of alf aquifer types or well designs.
Therefore, the relative risk values calculated from these tables are of fimited value in determining health risks associated with
surface water indicators.

* This EPA Risk Rating table classifies each sample according to the number of surface water indicating organisms per 100 gailens.
However, duz to a high amount of sediment recovered from this sampie, only 2.3 gallons could be analyzed for MPA. Due to this
small volume of sample analyzed, this risk rating result should be interprated with caution.

O hetiphen Contell

Christopher Ciardelli
Staff Microbiologist

Project No.: 89174-022
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nalytical
Servyﬁzm, Inc.

Figure 1. Photomicrograph, taken at 400X magnification, of a represeniative section of sample
98174-022 (San Felipe West of the Side of Pump #5 Cave), showing Phacus sp. algae.
This sample was received in our laboratory on June 23, 1989,

Figure 2, Photomicrograph, taken at 400X magnification, of a representative section of sample
99174-022 (see Fig.1), which was received in our laboratery on June 23, 1999,
Filamentous Chlorophyta were detected in this sampie.

Project No.: 99174-022
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M E.Slergit:gs, Inc.

Client: LBG-Guyton & Associates Sampling Date: April 13, 1999
1101 South Capitol of Texas Highway Date Received: April 14, 1999
Austin, TX 78746

Project: Del Rio, TX

Section IV.

MPA Risk Rating Table

The risk rating for surface water influence as calculated according to the EPA Consensus Method for
Micrascopic Particulate Analysis is as follows:

L

82,
Del Rio "Y" Well #3
Del Rio, TX

NA = Not Applicable

The tables of relative risk.faclors used to calculate surface water influence in the EPA Consensus Methed for Microseopic
Particulate Analysis are based on a limited set of data. These data are not representative of all aqulfer types or well designs.
Therefore, the relative risk values calculated from these tables are of limited value in determining health risks associated with

surface water indicators.

Christopher Ciarde i
Staff Microbiologist

Project Na.: 99104-003
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nalytical
\A ServYPces, Inc.

Client: LBG-Guyton & Associates Sampling Date:  April 22, 1999
1101 South Capitol of Texas Highway Date Received: April 23, 1999
Austin, TX 78746

Section V.

MPA Risk Rating Table

The risk rating for surface water influence as calculated according 1o the EPA Consensus Method for
Microscopic Particulate Analysis is as follows:

Tierra del Lago
99113-001 (Amistad) Well #1
: Del Rig, TX
EH = Extremely Heavy R = Rare

Algae =78x10*=EH
Rotifers =6 =R

The tables of relative risk factore used to caloufate surface water influence In the EPA Consensus Method for Microscopic
Particulate Analysis are hased on a limited set of data. These data are not representative of all agulfer types or well designs.
Therefore, the relative risk valuee calculated from these {ables are of limited value in determining health risks associated with
surface water indicatore.

Some rofifers, .insecis and larvae are found In: both surface and ground waters. These organisms live and burrow in soils, and
therefors -are not necessarily indicative of surface water influence.

Christopher Ciardelli
Staff Microbiologist

Project No.: 99113-001
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nalytical
= Serzl"ttl:es, Inc.

99113-001: LBG-Guyton & Associates for the City of Del Rio —
Tierra del Lago (Amistad) Well #1
Filamentous Chlorophyta taken at 400X magnification

Project No.: 92113-001






APPENDIX 4

MICROPARTICULATE ANALYSES (MPAs) FROM
TEXAS NATURAL RESOURCE CONSERVATION COMMISSION



Texas Department of Health

Robert Bernstein, M.D, F.A.CF. HOO West 45th Street B Robert A. MacLean, M.D,
Commissioner Austin, Texas 78756 Peputy Commissioner
- (512) 458-71i1 Professional Searvices

January 17, 1990 Hermas L. Miller
. . Deputy Commissioner
Management and Administration

Honorable Alfredo Gutierrez, Mayor

City of Del Rio o '
P. 0. Box 4239 -
Del Rio, Texas 78840

Subject: Public Drinking Water Supply
' Del Rio Utilities Commission
I.D. #2330001

Val Verde County, Texas

Dear Mayor Gutierrez:

This Department has recently completed a filtrate analysis of the City of
Del Rio’s rav water supply. The results of this analysis indicates the
presence of a number of aquatic organisms. coensistent with those found in
surface water. A reviev of water borne disease outbreaks in the United
States implicate improperly treated surface vater, springs and shallow
groundvater as the main contributors to these outbreaks. While we have no
direct evidence that a water borne disease event has occurred in your

community, it is certainly a possible occurrence given the existing
conditions. .

It is imperative therefore that further treatment be performed on this
source of supply if it is to be utilized in the future. Because of the
serious nature of this condition we ask that you reply in writing within 45
days as to what corrective measures you intend to pursue.

'If you have need of further informaticon or we. can provide you with the
nature and results of the tests performed, please call us at 512/458-7497.

Sincerely,

@
oo, £ Wadito
Steven E. Walden, R.S., Chief
Surveillance and Technical
Assistance Branch

Division of Water Hygiene
ML/SEW/pw

¢es:  Publie Health Region 6
Del Rip-Val Verde County Health Department
Texas Water Development Board
Attn: Ms. Cheryl Conger
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Form No. G-31

EXAMINATION FOR PAFIASIT_ES

Texas Department of Health By ] .
- Bureau of Leboratories o

. Data Date - ! L(}‘-] !
Lab. No. . _ Ree'd.{ . AReported { \ SR S B 3
©_ .} Do NotMark Above T''s Line=s Please Print Be /J PEN QR TYPEWRITER: __—~
Patient's Name__L ! ﬂ.)’.{)_, f;{ 'Ié': o S Z )ZCC',)
: : : “Age Sax

Address

Last

-Fimst

~ Middle

“Race

Fatient's [dent. No,

‘County

/fﬂ» Ig? on&

Send PHYSICIAN.
" . report
o STREET

CI TY

,(<,'h Yy

MH{?( ﬂ}fr}ine‘- '-*'T?)/f'

. Date of onset

TEXAS
ST {Zip Code) a

Disease suspected or test daslrsl:'l ﬁ 0‘}5 Z{ ﬂ“"

Dite Collected

Tyne of specimen:

Condn ucm of specsmen

'DFeces.

_ Di’mwurm swah . f; )
- Uelood ,chher ﬁhiﬁ'—l{h ) f\Lﬂ {
o DUnpreserved )| PVA .
© [CFormatin . - l__'IO'ther "

’WF bt 712l 1. Tatludits 3 wm f:m,,a

"-Hemarks-‘-f-"i"’?'

JEntamoeba h'istcllvﬁt:a.

D Enta rnoe-ba ?'l.dl.

T

OEntemoebe cali -

[Jlodamoeba butsehlii
DChHomastnx mgsniti

[JEndolimax nana ©

DGiardia témbﬁa e

EI Hookworm

DDuentmnoeba fragilis -

O Ascaris !-meflmldes o
[1Strongyloides stercoralis -

[ Hymenolepis nana
UOther '

[Jtrichuris trichiura .

OPrease submit another spacimen,

OlResuits of bacteriotogical studies will be"r_ehqr'ced separately,

LABQRATORY REPORT {DO NOT WRITE BELOW)

PINWQRM SWAB EXAMINATION

BLOGCD EXAMINATION'
 [INe Parasites tound
0 Para_sites' found

TISSUE EXAMINATION
.. [No Parasites found
*+." [1Parasites found

ﬁ‘o J‘ \{L-.-“\/_;J& = A
r:_v“ ‘-\r'\v"fiﬂ'r \Mu-—\\ *Nr}:

SPEC[MEN UNSATISFACJ' Y: “\
?n.\\wi‘_\’ﬁ--ir’r -

. & "_‘)\'T\E!\k S lﬂ,_L f\.3
o -

K H 'iﬂaf- f"L b&&m-w
. Keve- !'Juv pwh:zca. ?--r baa-i-—e!-ua g_...f._

ifi}-:i -wr-

(J{-)OTAEH EXAMINATION S Zims

v




To: TRC/WATER UTILITIES - FAX From: Texas Department of Health f-6-93 10:54am  p. 3 of 4

sxxxxxxxx*® CONFIDENTIAL LABORATORY REPORTS X%xaex¥xxk
TEXAS DEPARTMENT OF HEALTH
1108 W. 49th Street AUSTIN, TX 787563194

# Page 1 of 1 %
Submitter copy to: _ Date: B/6/95

TWC/WATER UTILITIES - FAX-GQ000010
P 0 BOX 13087
AUSTIN, TX QBBOL

Spec #: EJSWFPBBAZ29

Subm #:

Lab: ENVIRONMENTAL

Tel #: (512)458-7578
Source

OEL RIO,CITY OF

Date Rovd: 5726785 System ID #: 23300401
Time Rcvd: 1660 _ Turbidity (NTU)}: 12.08 NTU - 77.@ NTU
Time Coll: 1230 Water temﬁ: 23.E CELCIUS
Spec Typs: WATER FILTER pH: 7.04
Amt filtered: 500 GAL
Collected at: SAN FELIPE
SPRINGS-WEST
SPRING
-~ ~Final Results _ _
Specimen Numbers: ESSWFBB0B29
Uate Collected: 5/25/95
FILTER EXAM Protozoa NONE SEEN
' : Nematedes NONE SEEN
Diatoms *~ 1+ nonmotile.

Algae 1+ ponmotile
Bacteria 4+ motilse
Debris A+

Pellet size (ml): 3.0
Smears examined (#): 4

David L. Maserang, Ph.D.
Chief, Buresu of Lsboratories
CLIA License Number 4SDBEEAE44



 To: TWC/WATER UTILITIES - FP:X From: Texas Departnent of Hzalth B-7-85 il:09am p. 2 of 15

*x¥x¥xXEx% CONFIDENTIAL LABORATORY REPORTS  %%ex:aX%ax
TEXAS DEPARTMENT OF HEALTH
1100 W. 49th Street AUSTIN, TX 787563194

* Page 1 of 1 #
Submitter copy to: Date: B/7/895

TWC/WATER UTILITIES - FAX-DEDDGBD10
P 0 BOX 13887
AUSTIN, TX @B0G)

Spec #: E9SWFRRBN3G
Subm #:

Lab: ENVIRONMENTAL
Tel #: (5121458-7578
Source '
DEL RIO,CITY OF

Date Rcwvd: S/26/85 System ID #: 2330801
" Time Rcwd: 1600 Turbidity (NTU): 32.8 NTU -3.1 NTU
-Time Coll: 1600 Water temp: 24.9 C
Spec Type: WATER FILTER pﬁ‘ 7.84
% HNot given
fmt filtered: 500 GAL
Collected =st: SAN FELIPE
_ : SPRINGS-WEST
SPRINGS
~Final Results
Specimen Numbers: E9SWFapoa3o
Date Collected: 5725793
FILTER EXAM Protozoa NONE SEEN
Nematades NONE SEEN
Diatoms 1+ normatila

Algae 1+ nommotile
Bacteria 4+~ motile
Debris 4+

Pellet size (ml): 4.0
Smears axamined (#): 4

bavid L. Maserang, Ph.D.

Chief, Bureau of Laboratories
CLIA License Number 45086606-44



To: TWC/WATER UTILITIES - FAX From: Taxse Department of Health §-7-95 il:1Gam  p. 3 of 1S

#xxxxxxxxx  CONFIDENTIAL LABORATORY REPDRTS  sexxsm*icxds
TEXAS DEPARTMENT OF HEALTH
1168 W, 49th Street AUSTIN, TX 787563194

% Page 1 of 1 =
Submitter copy to: _ ' Date:; 6/7/95

TWC/WATER UTTLITIES - FAX-R0DCO21Q
P 0 BOX 13m87
AUSTIN, TX @Q@2n1

Spec #: ESSWFGBDRA31

Subm #:

Lab: ENVIRONMENTAL

Tel #: (R121458-7578
Source

OeL RIO,CITY OF

Date Revd: 5/2G6/95 . Syetem ID #: 2330001
Time Rcwvd: 1600 Turbidity (NTU): B6B8.0 NTU - (8.5 NTU
Time Coll: 20830 Water temp: 23.8
Spec Type: WATER FILTER pﬁ: 6.389
* Not giwven
Ami Filtered: 586 GAL
Collected at: SAN FELIPE
SPRINGS-EAST
. SPRINGS
Finzl Results _
Specimen Numbers:’ E95WFOan0a31
Date Collected: 5/25/93
" FILTER EXaM Protozoa NONE SEEN
. Nematodes 1+ motile
Diatoms 1+ nonmotile

filgae 1+ nonmotile
Bacteria 4+ motile-
Debris 4+

Pellet size (ml): 4.0

Smears examined (#): 4

David L. Maserang, Fh.D.
Chief, Bureau of Laboratories
CLIA License Number 4508658644



Ta: TWC/WATER UTILITIES ~ FAX

Xooeexwewsex  CONFIODENTIAL LABORATORY REPCRTS  sexssowasne
TEXAS DEPARTMENT OF HEALTH

AUSTEN, TX - 787563194

1188 W. 48th Street
Submitter copy to:

TWC/WATER UTILITIES - FAX-00000Q1Q
F D BOX 13887

From: Tewas Depactment of H=alth

5-26-94 10:3%n p. 2 of 14

Date: 5/20/34

AUSTIN, TX 00941
Spec #: ES4WFOOBG12
Subm %:
Lab: ENVIRONMENTAL
Tel #%: £512)458-7578
Source __
CITY OF DEL RIO/WEST SPRING
Daste Recvd: 5/9/94 Chlarine: 0.0
Time Recwd: 1009 Collectad =st: WEST SPRING
Time Coll: @445 Turbidity (NTU): @.57 NTU
Spec Typae: WATER FILTER Water temp: 74.3 F
% Raw pH: 7.82
Air temp: 72 F Test Reas: ROUTINE
Final Results
Specimen Numbers: ES4WFBRO012
fate Collactsed: 5/9/94
FILTER EXAM Protozos 1+ nonmotile
Nemat ades NCNE SEEN
Diatoms 1+ nonmotile
Algae 1+ nonmotile
Bacteria 4+ motile
Debris 4+
Pellet size (ml): 3.8
Smears examined (#): 8
No Cryptosporidium or Biardia seen.
Oavid L. Maserang, Ph.D.
Chisf, Bureau of Laboratorias

CLTA License Number 453086568544



Tos THC/HATER UTILITIES - FAX

From: Texas Depertment of Health 3-21-94 18:51an

¥wxexwnxx®  CONFIDENTIAL LABORATORY REPORTS xxxxxxxxx®

TEXAS DEPARTMENT OF HEALTH
1109 W. 49th Street AUSTIN, TX 787563194

%* Page 1 of 1 =

Submitter copy to:

TWL/WATER UTILITIES - FAX-Q0000010

Date: 95/21/94

P 0 BOX 13087
AUSTIN, TX @8201

Spec #: E94WFRGDD29

Subm #:

Lab: ENVIRONMENTAL

Tel #: (512)458-7578
Source

DEL RIO,CITY OF

p. 4 of &

Date Rcwvd:
Time Rcwd: 1345

Spec Typa: WATER FILTER

Coll By: ML

Amt filtered: 508 qal
raw water

Chlorins:

3/18/94

Collected at: east =pring
Contact time: 1610

Specimen Numbers:
Bate Collected:

Turbidity(NTU): 9.6-5.3
Water temp: 23.2 C
pH: £.96
Final Results
| ES4WFDBDB 28

FILTER EXAM

9s16/94
Protozoa NCNE SEEN
Nematodes NONE SEEN
Diatoms 1+ nonmotile
Algae 1+ nonmotile
Bacteris 2+ motile
Debris 4+ '

Pellet size (ml): 3.75
Smears examined (#): 4

Bavid L. Maserang, Ph.D.

Chief, Bureau of Laboratories

CLIA License Number 4506650644



To: TWCAWATER UTILITIES - FAX From: Texas Department of Health 9-21-94 1B:51am

wxxxmxxEx®  CONFINENTIAL LABDRATORY REPORTS  sexxxxxsexi
TEXAS DEPARTMENT OF HEALTH
1100 W. 49th Street AUSTIN, TX 787563194

* Page 1 of 1 *
Submitter copy to: Date: 9/21/94

TWC/WATER UTILITIES - FAX-DOBDOM1G
P D BOX 13@B7
AUSTIN, TX 00001

Spec #: EB4WFODOO3B
Subm #:
Lab: ENVIRONMENTAL

Tel #: (512)458-7578
Source

p. 3of &

DEL RIO,CITY OF

Date Rcwd: 9/15/94 Collected at: wast spring
Time Rewvd: 1345 - Contact time: 1088
Spec TyBe: WATER FILTER Turbidity{NTU): 2.3-1.6
Coll By: ML Water temp: 23.8 C
Amt filtered: 50@B gal pﬁ' B.89
Chlorine: raw water '
Fimal Results
Specimen Numbers: : ES4WFRREA30
Date Collected: 9/17/84
FILTER EXAM Protozoa  NONE SEEN

Nematodes NONE SEEN
Diatoms 1+ ponmotile
filgae I+ nonmotile
Bacterisa 1+ motile
Debris - 4+

Pellet size (ml): 3

Smears examined (#): 4

David L. Maserang, Ph.D.
" Chief, Bureau of Laboratories
CLIA License Number 45006G0OG44



1100 WEST 49TH STREET
AUSTIN, TEXAS 78756-3194
{512) 458-7318

Texas Department of Health

BUREAU OF LABOGRATORIES
CLIA #45D0660644
CONFIDENTIAL LABORATORY REPORT
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Ta: TEXAS WATER COMM/WAIER UTILITL From: Texaz Oepartment of Health

ERRHXXK%%X  CONFIDENTIAL LABORATORY REPORTS

TEXAS DEPARTMENT OF HEALTH

e 1108 W. 45th Street

Submitter copy to:

TEXAS WATER COMM/WATER UTILITIES-(00GDE1R
P 0 BOX 13887
AUSTIN, TX @boal

6-24-93 4:58ph

R M 22

AUSTIN, TX 787563194

Date: 6/24/93

Spec #: E93WFR00Q1Y
Subm #;

. 2of 3

Lab: ENVIRONMENTAL
Tel #: (512)458-7578
Source
CIVY OF DEL RIO
Date Rcwd: 6&/18/93 Chlorine: .7
Time Rewd: 1030 System 1D #: 233081
Spec Type: WATER FILTER Turbidity(NTU): .44
Air temp: 25.6 pH:  7.26
Final Results
Specimen Numberasa: EQSNFBBGEIB
Date Collected: 6/17/793
FILTER EXAM Protozos 1+ motile .
Nematodaes 1+ motile
Biatoms 2+ nonmotile
Algae 1+ nonmotile
Bacteria 2+ motile
Debris 4+
Pellet size (ml): 4.85
Smears examined (#): §
No Giardia/Cryptosporidium. seen.
Organisms containing chlorophyll were found.
Rotifers were found.
Charles E. Sweet, bBr. P.H.

Chief,

Bureau of taborataries.



To: THC/AWATER UTILITIES - FAX From: Texss Department of Heslth 7-21-35 18:53am p. 2of 8

sexxaex®  CONFIOENTIAL LABDRATORY REPORTS % aexsexie
TEXAS DEPARTMENT OF HEALTH '
1192 W. 48th Street AUSTIN, TX 787563194

* Page 1 of 1 =
Submitter copy to: _ Date: 7/21/95

TWC/WATER UTILITIES - FAX-080R001G
P O BOX 13@87
AUSTIN, TX 08601

Spec #: ESOWF222036
Subm #:

Lab: ENVIRONMENTAL
Tel #: (512)458-75%8

Saurce
CITY OF DEL RID
ODate Revd: 7/12/85 Air temp: 24.1 C
Time Revd: 0315 Collected at: AGARITA WELL
Time Coll: 2310 Turbidity (NTU): 5.8@ NTU
Spec Type: WATER FILTER pH: 5.17

Final Results

Specimen Numbers: ESSWFRRRA3E

Date Collected:. 7/711/95
FILTER EXAM . Protozoa NONE SEEN

Nematodes NONE SEEN
Piatoms NONE SEEN
Algze NONE SEEN
Bacteria 4+ motile
Debris 2+

Pellet size (ml): 12.5
Smearg examined (#): 4

David L. Maserang, Ph.D.
Chief, Bureau of Laboratories
CLIA License Number 4500660644



Tor TWC/WATER UTILITIES - FAX

From: Teias Department of Health 7-21-85  1@:53an

¥xxwxxx¥ex  CONFIDENTIAL LABORATUORY REPORTS  %3306e¥%%
TEXAS DEPARTMENT OF HEALTH

1180 W. 45th Street

Submitter copy to:

AUSTIN, TX 787563194

% Page 1l of 1 %
Date: 7/21/795

TWC/WATER UTILITIES - FAX-DC0O0010

P 0 B0X 13887
AUSTIN, TX 0QOGQ1

Spec #: ESSWFEOB037
Subm #:
Lab: ENVIRONMENTAL

p. 3of 8

Tel #: [512145R-7578
- Source
CITY BF DEL RID
Pate Rocvd: 7/12/95 Air temp: 24.8 C
Time Rcwd: @915 Collected at: EAST SPRINGS
Time Coll: 1936 Turbidity (NTU): @.24 NTU
Spec Type: WATER FILTER pH: 5.16
Final Results

Specimen ‘Numbers: ES5WFRORR37
Date Collected:. 7/11/895
FILTER EXAM . Pratozoa NONE SEEN

Nematodes NONE SEEN

Ciatoms 3+ nanmotile

Algae 2+ nonmotile

Bacteria 4+ motile

Debris 3+

Pellet size {ml): 2

Smears examined (#): 3

Drganisms cantaining chlorephyll were found.

David L. Masersanag, Ph.D.

Chief, Bureau of Lzberatories
ELIA License Number 45006E0644



TMENT OF HEALTH

Submitter copy to:

TWC/WATER UTILITIES - FAX-80000010
P O BOX 13@87

AUETIN, TX wgasg:

9-15-98  12:23py

RY REFPORTS £ 3 ok % VT ETIvIvg
AUSTIN, TX 787563194

2* Page 1l of 1=

Date: 9/15/98

Spec #: ES8WFOaB034
Subm #:

Lab: ENVIRONMENT AL

Tel #: (512)458-7578
_ —— e Source — _ _
DELTRID UTITTTIES '
Date Revd: 9/1m/798 Collected at-: WEST SPRING EP #3002
Time Rcvd: 2990 Last rain;: 2 WEEKS
Time Coll: 1i5%5 Sample Is Raw
Pec Type: WATER FILTER System ID #: 2330001
Cell By: JAY DON JOBSON Turbidity(NTU): 2.5
Amt filtered: 425 Test Reas: ROUT INE
Cbhlorine: @
—— R - Final Resylts o —————
Specimsn ‘Numberg: ES8Wranne34
Oate Collected: 9/9/98
FILTER EXaM Protorpa Not Tested
Nemat cdes Not Tested
Diatoms Not Tested
Algae Not Tested
Bacterig Not Testad
Dabrig Not Tested
Pellet size (ml): 5.@
v Smears examined (#): 2
__f___‘ cw""w‘“’“"”""“""‘"'*‘““"“““““““""“‘""“'“‘"M“f"m—amm
: No Cryptosporidium or Giardia segf—-
David L. Maserang, Ph.Q,
Chief, Bureau of Laboratories

CLIA Li

cense Number 450GEE0644

p. 2 of 13
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BUREAU OF LABORATGRIES
CLIA #45DUBBGAS

CONFIDENTIAL LABORATD, g’v REPORT

* Page 1 of 1*

Subnitter copy to, Date: 9/14/98

TWC!W&TER UTILITIES - FAX-20000010 _
F O BOX 13087 '
AUSTIN, TX 0]

Spec ¥, ESBWFeoepss
Subm #,

Lah, ENVIRONMENTAY,
Tal 4 (B12)458~7518

Date Rovd 2r/8/08 Collected at, EAST SPRINGS Epee;
Time Revd: 1439 , Last rain: 14~1% pAavs
Spec Typar WATER FILTER Sample ¥z Raw
Cell By: DON WHITE System Ip y, 2330001
Alr temp, g5 y _ Turbiddty(NTU) o 3.z28

Amt flltered, 500

Water temp: 23 ¢
Chlerine: 3. @MG/I,

Test Reas: ROUTINE

' : : Final Regultg

Specimen Numbers. - EosWreeoeas
Date Collected: : - , 2/8/98
FIITER BXaM - Protozaa  Nong SEFEN

Hematodes NONE SEEN

Piatome NONE BEEN

Algaze 24 nonmotiie

Bacteria 3+ nonmotd e
Debrig 3+

Pellet giga (ml}: 6.0

Snears exXamined {#), 5

No Cryﬁtokporidium or Giardia seen,

David I,. Maserany, Ph.D.
Chief, Buresu of Laboratories
* .. CLIR Licenge Number 45D@6G0642

Texas Department of Health AUSTIG RS e

{512) 4587318

L
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. csla)asa-me
BUIREAU OF LABORATORIES
CLIA 24500650644
CONFIPENTIAL LABORAYORY REPCRT

) * page 1 of 1¥
Submitter copy Lo *% DUPLICATE REFORT ** Date: 3/14/38

TWC/WATER UTILITIES - FAX-00CO0010
P ¢ BOX 13037
AUSTIN, TX 000C1

Spec #: E9SWFD00023
Subm #:
Lah: ENVIROMMENTAL
Tel &: (312)458-7578
Bource
CITY OF DEL RIQ

Date Bovd: 3/%/08 Coliscted at: ERST SPRINGS EPOOL
Time Rcvd: 1430 Last rain: 14-15 BAYS
Spec Type: WATER FILTER Sample g Raw
Coll By: DON WHITE System 1D #: 2330001
Rir temp: BS5 F Turitidity(NTd}: 3.20
amt filter=d: 300 Water temp: 23 €

Chlorine: 0.0MG/L . Test Reas:. ROUTINE

Fipal Results

‘Specimen Numbers: E92WEF000033
Date Collected: 9/8/98

FILTER E¥AM Protozoa  DNONE SEEN -
: Nematodes  NONE SEEN

Digkams  NONE SEEN
Algae 2+ nonmotile
Bacteria 3+ nonmokile
Debris 3+
Pellet size (ml}: 6.0
Smears examined ($): 35

No Cryptosporidivn or Giardia seen.

DPavid L. Maserang, Ph.D.
Chief, Bureau of Laboratories
CLIA License Murber 45D06RDE44

ADHCR Do Grune T 115256



FAX HG.: S12 438 72

Texas Department of Health

BUREAU OF LABORATORIES
CLIA #45D0660644
CONFIDENTIAL LABORATORY REPORY

|?u|,r uégt I-l‘-l'IH a:nc?:zn

ALSTIN, TEXAS 78755.3194
{6321 468-7018

* Page 1 of i*

submitter copy to: ** DUPLICATE REFCRT ** Date: 9/9/98

TWC/WATER UTILITIES ~ FAX-0000Q0010
P O BOX 13087
AUSTIN, TX 00001

Spec #: EIBWFOCU030
Subm #: 2330001
Lab: ENVIROMMENTAL
Tel #: {512)458-7578
Soures
CITY OF DEL RIO

No Cryptosporldlm or G:Lardla prpsm

—— S

——

an
et

Date Revd: 3/6/28 Last rain: 13 DRYS
Time Coll: 1000 Sample Is Raw
Gpec Type: WATER FILTER System ID §: 2330001
- Cell By: DON WHITE . Turbidity(nTu): 2.91
Alr temp: 85 F Mater temp: 24 C
ant filtered: 500 GALS pH: 7.3
Chlorine: 0.0 mg/) Test Reas: ROUTINE
Collected at: WEST SPRINGS EPQ02.
- Fina! Eesulis
Specimen Numbers: E98WF000030
Date Collected: 9/5/98
FILTER. EXAM Protozoa  NotTested
Nematodes  Not Tested
Diatoms  Not Tested
Ligae Not Tested
Bacteria Not Tested
Debris Not Tested
Pellet size (ml): 6.0
s Smears examined (f): 2

David L, Maserang, Ph.D.
Chief, Bureau of Laboratories
.CLIa License Number 4500660644

TR Tys eonmdla 4w - 115E50
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Submitter copy to:

‘1exas Depaitment or Healtn

** DUPLICATE REPORT %%

BUREAU OF LABORATORIES
CLIA #45D0660644
CONFIDENTIAL LABORATORY REPURT

* Page 1 of 1%
Date: 9/10/98

TWC/WATER UTILITIES - FAX-00000010

P O BOX L3087
AUSTIN, T ©000L

Spec #: E93WFC0O0032

Subm #: 2330001

Lab: ENVIROMMENTAL

Tel §: (512)458-7578
Source

11-24-98
ALSTIN, TEXAS 78756.2134

CITY OF DHEL RID

B R rpperrrda Cooop 8- 115250

Date Rovd:
Time Rovd:
Time Coll:
Speg Type:
Coll By:

MAr temp:
Amt filtered:
Chlorine:

3/8/98

1300

1000

HATER FILTER
DON WHITE
a8

240

0.0 MG/L.

Collected at: WEST SPRINGS E P

Specimen Numbers:
Date Collected:

FILTER EXaM

: QQz2
Last rain: 14
Saple Is Raw
System ID #: 2330001
Turbidity(NTV): 2,60 NIV
Watey temp: 230
Teost Heas: EOUTINE -
Final Results
ES@r000032
9/7/98
Protozoa 1+ nommotile
Nematodes  NONE SEEN

Diatoms  NONE SEEN

Algae 2+ nonmotile
Bacteria 2+ motile
Debris 34

Pellet sige {ml}: 5.0
Smears examined (#): 5

No Giardia or Cryptosporidium seen,

David L, Maseranz. Ph.D.
Chief, Bureay of Laboratories
CLIA License Number 45D0660644

1%:32  _P.24

{512) 458-7318
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Submitter copy to:

lexas Departme

%% OOPLICATE REDORT **

512 4%9 7

it of Health

BUREAL OF LABORATORIES
CLIA #4500660844
CONFIDENTIAL LABORATORY REPORY

¥ Page 1 of 1%
Date: 9/13/2¢

I

THC/WATFR UTILITIES - FAX-~00C0G0L0

P C BOX 13087

11-24-98 15132, _F.8¢

AUSTIN, TEXAS 78756-3184
{312) 4587318

ADNCH Sysumels Qo 56-115250

BUSTIN, T Q0001
Spec #: EWF000034
Subm #:
Lab: FNVIRONMELITAL
Tel #: {512)458-7578
Source
DEL RID UPTLITIES
Date Rovd: 9/10/98 Collected at: WEST SPRING EP #9002
Time Rovd: 0900 Lazt redn: 2 WEEKS
Time Coll: 1155 Sample Is Raw
Spec Type: WATER FILTER Syatem ID &: 2330001
Coll By: JAY DON JOBSON Turbidity(NTU): 2.5
Amt filtered: 42% Test Reas! ROUTINE
Chlorine:r Q
_Final Results
Specimen Numbersa! ESEWT0ODO034S
Date Collected: g/a/94
FILTER EXAM Protozoa  Not Tested
Mamatodes Not Tested
Diatans Not Tested
Algag HNot Tested
Bactetia Not Tested
Dabris Not Testsd

Pellet size (mi): 5.0
Smears egamined (#); 2

o Cryptosporidium or Clardia seen.

Pavid L. Maserany, Ph.D.
Chief, Bureaw of Laboratories
CLIA License Number 45DDEGUE44



FROM: Tb

S1Z 458 72

lexas Department ot Health

BUREAU OF LABORATORIES
CLIA #45D0660844
CONEIDENTIAL LABORATORY REPORT

* Page ] of 1%

Subnﬁtter copy to: *% DUPLICATE REPCRT ** Date: %/19/98

WC/WATER UTILITIES - FAX-00000010

P O EOX 13087
AUSTIN, T™® 0Q001

Spes §: ESESWEFOO0035

Sukxn #:

Lab: FENVIREOMMENTAL

Tel #: {512)458-7578
Source

DEL RIO UTILITIES

AECR Svivemctn Grwe 6315256

Date Revd: 9/11/98 Collecked at: FEAST SPRING EPE00L
Time Rcvd: 0700 Last rain: 2 WEEKS
Time Coll: 1150 Sample I8 Raw
Spec Type: WATER FILTER System ID #: 2330001

Coll By: JAY DON JOBSON Turbidity(NIU): 2.6

2mt filtered: 460 Test Reas: ROUTINE
Chlorine: 0
Final Results

Specimen Numbeys: E9EWFO0Q035
Date CTollected: 9/10/98

Pallet zize (ml):
Smears examined {(#): 2

FILTER EXAM

No Cryptosporidium or Giardiz seen.
Micrascopic Particulate Analyzis (MPA) not perfarmed.

David L. Maserang, Ph.B.
Chief, Bureaun of Laboratories
CLIA License Nunber 45D0660644

AUSTIN, TEXAS T8756.3184

I592) 438. /8



Submitter

FAX HO.t

lexas Department

ot Heailth

'BUREAU OF LABORATORIES

CUA #45D0650844

REFORT

COUNFIDENTIAL LABORATORY

* P

cepy to! *¥ DUPLICATE REPCRT **

TAC/WATER UTILITIES - FAX-DUQO0CLD
P Q BOX 13087
ADSTIN, TX 340001

Souree

age L of 1%
Date; 9/5/98

Spec §: E98WFOUO0Q3L
Subm B: 233001

Lab: ENVIROMMENTAL
Tel #: (5123458-7574

11-~24-38

15:31 _P.Q3
AUSTIN. TEXAD 77553154
{512] 458-7818

v oempere” NG| R

@AENCR Splisneda Swep 06115556

Dat= Rovd: /7798 Coliectad at: ERST SPRINGS EP 021
Time Coll: 1045 Iagt rain: 13 DAYE '
Spe¢ Type: WATER FILTER Sample Is Raw
Coll By: DON WHITE System ID $#: 23300]
Aly temp: 85 F . Turbidity(NTU}: 2.44 NTU
Amt filtered: 500 GAL Vater temp: 23 G
Chlorine: 0.0 MG/L Test Reas: ROUTINE
Final Results
Specimen Numbers: E9BWFC00031
Date Collected: 9/6/38
FILTER EXAM Protozea  Not Tested
: Nematodes  NetTested
Dratoms  NotTested
Algae HNot Tested
Bacteria [Not Tested
Eebris Nat Tested
Pallet aize (ml): 6.0
Smears ezamined (#): 2
No Cryptosperidium or Giardia seen.
Pavid L. Masarang, Ph.D.
Chief, Bureau of Laboratories

CLIB License Nurnber 4500660644
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oare] _5/22(1
TO: ‘nwu Mt ]

1 Dpons 2296020
gaxnNo: _220- DD
FROM: J‘{ﬂj‘h.ﬂr;nf vorn Al 458- 1560

Nmantr of pages (inclading coversheet) 5

OUR FAX NO (512) 4S8-7294
1 ) page is missiog o illegible, please telcphone (512) 458-7318 immedintcly and we will
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Page 1 Texzz Department of Health May 27, 1328

Spacimen Inguiry <ENVIROMMENTAL >
======a-==::=======2::=========:=====--ut::::::m!::=======3g=g=-==a=======!-Hﬂ"-===
Spec Statys: Clozed Revd: 871871323 1030 Spec #: E93IWFQO001S
Sourae: CYITY OF DEL RIQ
Agency: 0QQO00010-TWC/WATER UTTLITIES - FAX City: AUSTIN
Tomtamenggrm====—sm=-n=== Reguisition Batry Infermation -=—*-—z=====srzs=zzz-se=maxca
SourQe: CITY OF DEL RIO
Agency: TWC/WATER UTILITIES ~ FAX-00000010

P O BOX 13087
AUSTIN, TX 00400)
Pangl f Text Selacted Priority NR? Account
, FILTERS Normal — NO
Collectad: 6/17/1593
Speciwmen Type: WATER FILTER
System ID| #: 232001
Chlerine: .7
Turkbidicy[{NTU} : .44
Lir temp: 25.5
pH: 7.25
======ua-B=====n--3|§|=========.=-! Report Histcry ;==m.—_~======u|’::=zzz-_-g::======:===
Printed on ype Recipleont Tests Othex Spec
6/24/1993) 1130 Sub TEXAS WATER COMM/WATER UTILITIES . FILTERS
—m—m A s g mED=—smasmweemcz====== Teet IRFformation ssesswcossssoezomamosesSESSs=osR
None
mmpr———=Dz=zz=zme=s========zs== Préliminary Resulis =sss=mcSrm=saMSSr=so==suS=SSsSs
Hone
R S S S M A S SN E T RIS S S I T RAN Batch S‘ummary EEmmsssar o RsSESRXaTSASIEFESSEROIS
HNone
EEE T T L E R - L L R b T et ] LR ] Communicution LDQ P Y e L b
Type of (Jontact Date Time Labh Coutact Other Contact
Incoming |[¢all 5/27/1989 1047 VON ALT, KATHERINE LARRY MITCHEL
Nokbes

Reguested a fax copy of reprot.
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