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1 INTRODUCTION 

The Texas Commission on Environmental Quality (TCEQ) was tasked by the United 

States Environmental Protection Agency (EPA) Region 6 to conduct a Preliminary 

Assessment (PA) at the Ector Drum site in Odessa, Ector County, Texas. The specific 

goals for the PA are: 

• Determine the potential threat to public health or the environment posed by the 

site; 

• Determine the potential for a release of hazardous constituents into the 

environment; and 

• Determine the potential for placement of the site on the National Priorities List 

(Ref. 1). 

 

Completion of the PA was consistent with EPA guidance for performing preliminary 

assessments under CERCLA and included reviewing existing site information, collecting 

receptor information within the range of site influence, determining regional geology, 

groundwater, surface water, determining surrounding population characteristics, and 

conducting on- and off-site reconnaissance. This document includes a discussion of 

background site information (Section 2), a discussion of migration/exposure pathways 

and potential receptors (Section 3), and a list of pertinent references (Section 4) 

(References 1, 2, and 3). 
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2 SITE INFORMATION 

2.1 SITE LOCATION 

Site Name:  Ector Drum 

CERCLIS ID No.:  TXD064215759 

Location:  Odessa, Ector County, Texas, 79762 

Latitude:  31.886022° 

Longitude:  -102.294535° 

Legal Description:  T-2-S, Block 3, Lot 14 

Congressional District: 11 

 

2.2 SITE DESCRIPTION 

The site is a former drum recycler located at 2604 North Marco Avenue in Odessa, Ector 

County, Texas, approximately 230 feet southeast of the Odessa city limits (Figure 1).  

The current site is comprised of approximately 4.5 acres; however, the facility operated 

on the west side of North Marco Avenue as well on 2.75 additional acres from at least 

1996 until 2011 (Ref. 11, pp. 1-7; Ref. 13, pp. 1-2). The company operated from 1988 to 

2011, and is currently inactive (Ref. 4, p. 2; Ref. 8, pp. 1-8).  

 

The main structures on the site include an office, a processing area, a drum unloading 

area, and a warehouse/storage structure (Figure 2).  All site structures are in varying 

states of disrepair, thus drums, sacks of chemicals, and old equipment are exposed to 

the elements.  A secondary containment area with two above ground storage tanks held 

waste water with an oily sheen at the last site visit in March 2015 (Figure 2; Ref. 7, p. 8).  

There is an onsite water well immediately east of the above ground storage tanks. The 

site also contains several large tractor trailers in the processing area, warehouse/storage 

area, and drum unloading area (Figure 2; Ref. 7, p. 3, 8).   There is a plugged oil/gas well 

immediately adjacent to the drum/tote storage area in the northern portion of the 

property (Figure 2).   
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Properties immediately surrounding the site are dedicated primarily to commercial use. 

Businesses to the north of the site include a sign manufacturer, an oilfield service 

company, and a hauling company. An industrial yard and building border the site to the 

east (Figure 2). There is a funeral home and cemetery approximately 0.15 miles to the 

west (Figure 1). An older residential area borders the cemetery further west, 

approximately 0.25 mile from the site, and newer residences have been constructed 

within 0.5 mile of the site to the north and northwest.  The site lies approximately 0.75 

mile north of the former Permian Chemical Company State Superfund site that was 

deleted in 2002.  The chemicals of concern for the former Superfund site included 

chromium and lead (Ref. 5, p. 8). 

 

2.3 OWNERSHIP HISTORY 

Ector Drum, Inc. was originally incorporated on June 22, 1988, and filed with the 

Secretary of State on June 24, 1988 (Ref. 8, pp. 1, 7).  At the time of incorporation, the 

directors were listed as Thomas L. Salmon, Randy Beard, and Norman Smith (Ref. 8, p. 

6).  An assumed name certificate was filed with the Secretary of State on August 21, 1989 

for Ector Drum, Inc. to conduct business under the name “Lone Star Drum Company.”  

This certificate was signed by Norman Smith, President (Ref. 9, p. 1).  On November 7, 

2005, another assumed name certificate was filed for Ector Drum, Inc., to continue 

using the assumed name “Lone Star Drum Company,” but this time was signed by 

Randy Beard, President (Ref. 10, p.1).  

 

According to the Ector County Appraisal District, the front office strip of land was 

owned by Thomas Salmon prior to being sold to Randy Beard and his wife in 2012 (Ref. 

11, p. 2). Of the three other parcels on the site currently owned by Ector Drum, Inc, two 

were purchased from Greenes Energy Group LLC in 1988 and 1997, respectively (Ref. 11, 

p. 3, 5).  The parcel located at 2502 N. Marco Avenue that was purchased from Greenes 

Energy Group LLC in 1988 included one machine shop built in 1950 and an office and 
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two machine shops built in 1954 (Ref. 11, p. 3).  The Ector County CAD lists 2604 N. 

Marco Avenue as owned by Ector Drum, Inc (Ref. 11, p. 1).  

 

Additionally, the presence of blue drums visible in historic images indicates that the site 

operated across North Marco Avenue as well for an indeterminate period prior to 1996 

until site operations ceased.  This property is located at 2525 North Marco Avenue, and 

was owned by Thomas Salmon until it was sold to Energy Coil & Rigging, LLC in 2012 

(Figure 2; Ref. 11, p. 7).  This property has since been mostly paved over and no longer 

contains drums.    

 

2.4 OPERATIONS AND WASTE CHARACTERISTICS 

 

The site was in operation from approximately 1988 through 2011 (Ref. 14, p. 1; Ref. 15, p. 

2).  The site conducted drum recycling operations with drums that were received “RCRA 

Empty,” as defined in 40 CRF 261.7, from oilfield industrial sources that included 

primarily crude oil treatment fluids, corrosive chemicals, and lubrication oils.  Drums 

were washed with a mild caustic solution, triple-rinsed, dried, air pressure tested, and 

painted for eventual resale.  The caustic rinsing solution was recycled until it became 

spent.  The waste stream was then pH adjusted and stored in a 200-gallon above ground 

tank to await off-site disposal.  The majority of the waste streams generated were Class I 

and II wastes.  Shredded plastic pails were taken to Charter Waste Management Landfill, 

Odessa for disposal.  Small amounts of paint gun cleaning solvent was routinely 

generated, but was used for paint thinning prior to other application of paint.  Metal 

drums that were received in poor condition were triple-rinsed, crushed, and taken to 

Commercial Metals in Odessa for reclamation. (Ref. 15, p. 2) 

 

The site had both air and industrial and hazardous waste permits.  The air permit 

(#91327) was issued on November 25, 2009 for a paint booth following an odor 

complaint investigation (Ref. 16, p. 1; Ref. 17, pp. 1-2).  The industrial and hazardous 
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waste EPA ID is TXD064215759, and the Industrial and Hazardous Waste Solid Waste 

Registration is #31752 (Ref. 18, p. 1).  

 

2.5 PREVIOUS INVESTIGATIONS 

There are several previous investigations of the site. There was one waste complaint for 

the facility on an unknown date that did not note any violations, but investigators 

suggested that Lone Star improve their housekeeping practices (Ref. 15, p. 2). On August 

10, 2009, an odor complaint was filed with the TCEQ.  The investigation that followed 

resulted in a Notice of Violation (NOV) for conducting outdoor spray painting without 

proper authorization.  Following this NOV, the site obtained an air permit (Ref. 17, p. 2). 

 

On April 5, 2011 a complaint was filed alleging waste water spillage around the loading 

dock area, and accumulating waste water in containers in two tractor trailers and 

assorted drums and totes in the lot behind the office building.  During the investigation, 

it appeared that the facility was no longer operating.  The investigator called Mr. Beard, 

who informed him that he laid off all of his employees on March 30, 2011; however, Mr. 

Beard was still arranging for disposal of on-site waste (Ref. 15, p. 2).  

 

On July 25, 2014, the TCEQ received a complaint alleging that contaminated storm 

water was discharging from the site.  Following the investigation, enforcement action 

was pursued due to excess amounts of waste left on site.  Due to the threat that the 

existing site conditions posed, the TCEQ Critical Infrastructure Division was contacted, 

and SWS Environmental Services (SWS) was mobilized to assess site conditions (Ref. 4, 

p. 2).  On October 8, 2014, SWS obtained samples from the on-site groundwater well, 

including a groundwater sample and a sample from the 1.8 feet of Phase Separated 

Hydrocarbons (PSH) floating on top (Ref. 19, p. 3). Samples of the PSH were analyzed 

for concentrations of total metals (EPA Method 6010), volatile and semi-volatile organic 

compounds (EPA Method 8260 and 8270), and TPH (TX methods 1005 and 1006) (Ref. 

19, p. 3).  Resulting lab analyses detected concentrations of arsenic (2.46 mg/L), 

chromium (33.1 mg/L), copper (5.0 mg/L), and lead (3.34 mg/L) exceeding their 
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respective groundwater MCL values (Ref. 43, pp. 1-8). Nickel (2.92 mg/L), zinc (274 

mg/L), and TPH (533,000 mg/L) were detected at concentrations significantly above 

background levels (Ref. 19, p. 3). Analysis of the water phase sample detected 

concentrations of chromium (0.298 mg/L), zinc (7.41 mg/L), mercury (0.00211 mg/L), 

and benzene (2.90 J mg/L) (Ref. 19, p. 3).  Additionally, analyses for hydrocarbon 

speciation resulted in exceedances of Aliphatic C10-12 and C21-35, and Aromatic C12-16, 

C16-21, C21-36 for state levels (Ref. 19, p. 3).  

 

On October 13, 2014, SWS conducted a 500-foot visual survey at the site.  A walking and 

driving survey was also conducted within at least 0.25 miles of the site. Based on the 

interviews with the well owners/users, it was concluded that most of the wells are not 

used for drinking water purposes (Ref. 19, p. 4). On October 28, 2014, SWS 

Environmental submitted a Drinking Water Survey Report and Water Well Inventory to 

TCEQ (Ref. 19, Ref. 20). 

 

On April 6, 2015, a Superfund Site Discovery and Assessment Program (SSDAP) State 

Screening groundwater sampling event was conducted (Reference 21).  Ten wells were 

sampled immediately surrounding the site. Sample results are not yet available for 

inclusion in this assessment.  

   

2.6 SITE VISIT 

TCEQ Superfund personnel performed a site visit on March 5, 2014. The berm 

constructed of bags of concrete surrounding the on-site well appeared to be intact and 

functional.  Animal tracks on an overturned barrel and a smashed beer can were 

documented in the drum unloading area (Ref. 7, p. 1). Investigators observed sacks of 

caustic soda (sodium hydroxide) and sodium nitrite on wooden pallets, metal totes, and 

numerous 4.3 gallon metal drums labeled “toluene,” “xylene,” and “isopropyl alcohol” 

(Ref. 7, p. 7). A black and orange liquid and an oily sheen in the secondary containment 

structure of the above ground storage tanks were also observed during the site visit (Ref. 

7, pp. 5, 8). 
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2.7 SOURCES  

Potential sources associated with the site include various chemicals within totes, drums, 

above ground storage tanks, chemical products, and waste piles. Contaminated soil 

resulting from ongoing leaks on site is also a potential source. 

 

2.7.1 Source 1: Drums and Totes 

The site contains many 55-gallon plastic and metal drums.  Some plastic drums appear 

to possibly be bulging. Many of these drums are partially filled with unknown 

substances. Additionally, some are without lids and contain unknown substances that 

are also exposed to the elements and pose a threat of contamination to surface water 

runoff (Ref. 7, pp. 1, 2, 5-8). There are also numerous 360 gallon tote-containers, some 

of which still contain unknown liquids (Ref. 7, p. 4).  

 

2.7.2 Source 2: Above Ground Storage Tanks 

The site contains waste storage tanks (Fac. 001 and 002) that hold 200 bbl and 160 bbl, 

respectively (Figure 2; Ref. 14, p. 8). At the time of the most recent site visit, drums were 

floating in a mixture of unknown chemicals in the secondary containment area 

surrounding these tanks. An oily sheen was noted on the liquid adjacent to one of the 

drums (Ref. 7, pp. 2, 5). 

 

2.7.3 Source 3: Chemical Products 

There are two partially full pallets of sacks of chemicals including caustic soda (sodium 

hydroxide) and sodium nitrite in the area between the drum unloading area and the 

processing area (Ref. 7, p. 7). It has previously been noted that chemicals that were used 

onsite at the time of operations appear to still be in the facility (Ref. 4, p. 2).  
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2.7.4 Source 4: Stained/Discolored Soil 

Another source at the site is the stained and discolored soil and areas of pooled 

contamination on the ground surface (Ref. 22, p. 1).  The ground is stained at various 

locations including in the drum unloading area (Ref. 7, p. 6). Additionally, a pool of an 

oily brown liquid observed under the loading rack during a previous investigation was 

once again observed at this location during the March 2004 site visit (Ref. 4, p. 2; Ref. 7, 

p. 3).   
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MIGRATION/EXPOSURE PATHWAYS 

The following sections describe migration/exposure pathways and potential receptors 

within the site's range of influence. 

 

2.8 GROUNDWATER MIGRATION PATHWAY 

The target distance limit (TDL) for the groundwater migration pathway is a 4-mile 

radius that extends from the sources at the site. Figure 3 depicts the groundwater 4-mile 

TDL. 

 

2.8.1 Geologic Setting 

The site is located just west of the Ector County-Midland County line placing it in the 

southernmost portion of the High Plains subregion of Texas and the northwestern 

portion of the Edwards Plateau (Figure 1; Ref. 23, p. 1; Ref. 24, pp. 2, 3).  The mean 

precipitation in this area is approximately 13.89 inches (Ref. 25, p. 15).   

 

The stratigraphy of the site beginning from the surface is presented in Table 2-1.  The 

formations include Quaternary Alluvium, Ogallala Formation, parts of the Washita, 

Fredericksburg, and Trinity Group, and the Dockum Group (Ref. 26, p. 13; Ref. 27, p. 3; 

Ref. 28, p. 10).    

 

The shallowest of the deposits that are present at the site are Quaternary Alluvium.  

These deposits are characterized as caliche, sand, gravel, and clay with a thickness of 0-

125 feet (Ref. 28, p. 10).  The sediments forming these deposits were partially derived 

from erosion along Concho Bluff (Ref. 28, p. 14).   

 

Below the alluvium, the Ogallala Formation is present in some areas near the site.  The 

Ogallala Formation is comprised of tan, yellow, reddish-brown silt, clay, sand and gravel 

that are coarser at the base of the formation (Ref. 26, p. 13).  At the top of the formation, 

caliche caprock and calcic ancient soils occur in the fine-grained sediments (Ref. 26, p. 
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13).  In Ector County, the Ogallala Formation is not more than approximately 60 feet 

thick, and generally lies above the water table (Ref. 28, p. 14).  At some localities, the 

Ogallala Formation is below the water table, but water quantities from wells are small 

(Ref. 28, p. 14).  

 

Underlying the Ogallala Formation is the Washita Group.  At the site, only part of the 

Lower Washita Group, the Duck Creek Formation, is present (Ref. 29, p. 2).  The Duck 

Creek Formation is composed of yellow-brown shale that is interbedded with thin lenses 

of clay-rich limestone and fine-grained sandstone (Ref. 26, p. 24).  Locally, the Duck 

Creek Formation can exceed 50 feet in thickness (Ref. 26, p. 24). 

 

The Fredericksburg Group underlies the Washita Group.  The Kiamichi, Edwards, 

Comanche Peak, and Walnut Formations comprise the Fredericksburg Group (Ref. 29, p. 

2). The Kiamichi Formation is comprised of yellow-brown to dark blue-gray shale that is 

thinly interbedded with gray, clay-rich limestone and yellow, fine-grained sandstone 

(Ref. 26, p. 24).  Where the Kiamichi Formation is completely preserved, it is at least 110 

feet thick (Ref. 26, p. 24).  Underlying the Kiamichi formation are the light gray to 

yellow, thick-bedded “Rudist” limestones of the Edwards Formation (Ref. 26, pp. 23). 

Localized honeycombed-textured solution cavities are present within the Edwards 

Formation (Ref. 26, pp. 17-18). The Comanche Peak Formation underlies the Edwards 

Formation and consists of light gray to yellowish brown, irregularly bedded clay-rich 

limestone with thin beds of light gray shale (Ref. 25, p. 14).  The Comanche Peak 

Formation can be up to 85 feet thick (Ref. 26, p. 24). The lowermost formation of the 

Fredericksburg Group is the Walnut Formation, which consists of light gray, calcareous 

shale, fine- to medium-grained sandstone, and light gray clay-rich limestone (Ref. 26, p. 

24). It grades abruptly upward into thicker, massive, light gray, clay-rich limestone and 

interbedded marls of the Comanche Peak Formation (Ref. 26, p. 24).  The Walnut 

Formation exceeds 30 feet in thickness in the southeastern parts of the Southern High 

Plains (Ref. 26, p. 24).      
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The Trinity Group is represented at the site by the Antlers Formation (Table 2-1; Ref. 29, 

p. 2).  The Antlers Formation consists of white to purple unconsolidated to moderately 

well cemented, fine to coarse-grained quartz sandstone with well-rounded, frosted 

grains (Ref. 26, pp. 17).  The thickness of the formation ranges from less than 1 foot to 

greater than 60 feet thick (Ref. 26, pp. 17).  Thickness varies because the sediments were 

deposited on an uneven erosional surface (Ref. 30, p. 15).  The formation dips to the 

southeast at an average rate of 10 feet per mile (Ref. 30, p. 15).  

 

The Trinity group is underlain by the Dockum Group (Ref. 29, p. 2).  The Dockum 

Group is comprised of the Chinle, Santa Rosa, and Tecovas Formations (Ref. 29, p. 2). 

The Chinle Formation consists of red to maroon and purple shale with lenticular beds of 

fine-grained red and gray sandstone and siltstone (Ref. 30, p. 15). This formation is 

usually not water-bearing (Ref. 30, p. 15). The top of this formation is the uneven 

erosional surface on which the Trinity Group was deposited (Ref. 30, p. 15). The Santa 

Rosa Formation is the primary water-bearing zone of the Dockum Group, with up to 

700 feet of sand and conglomerate interbedded with silt and shale (Ref. 31, p. 33).  In 

the Southern portion of the High Plains, the aquifer is used for oil field water-flooding 

operations (Ref. 31, p. 33).  The Santa Rosa Formation is brownish red to greenish gray 

fine- to coarse-grained sandstone interbedded with shale (Ref. 30, p. 11). The Tecovas 

Formation is comprised of mudstones and siltstone with localized sandy mudstone with 

interbedded fine to medium-grained sandstones (Ref. 25, pp. 14, 28). 
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 Table 2-1. Site Stratigraphy 

System Series Group Formation
Approximate 
Thickness (ft)

Hydrologic Unit

Quaternary Pleistocene to Recent Alluvium, eolian, and lacustrine deposits 0-125 Cenozoic Pecos Alluvium 
Tertiary Late Miocene to Pilocene Ogallala 0-60 Ogallala

Washita Duck Creek

Kiamichi

Edwards

Comanche Peak

Walnut
Trinity Antlers 0-125

Chinle Confining Unit
Santa Rosa
Tecovas

C
re

ta
ce

ou
s

T
ri

as
si

c

Dockum
700-1600

0-75

D
oc

ku
m

Fr
ed

er
ic

ks
bu

rg

C
om

an
ch

e
Edwards-Trinity 

(Plateau)

 
(Ref. 26, p. 13; Ref. 27, p. 2; Ref. 28, p. 10; Ref. 29, p. 2) 

 

2.8.2 Aquifer System 

The water-bearing formations at the site include the Ogallala, the Edwards-Trinity 

(Plateau), and the Dockum. The Ogallala is thin in the area of the site, but may yield 

small quantities of water to wells (Ref. 28, p. 14). The Antler’s Sand of the Edwards-

Trinity (Plateau) aquifer is the most important water-producing unit in Ector and 

Midland Counties (Ref. 32, p. 59). The Dockum, while water-bearing, typically contains 

high amounts of naturally-occurring radioactive material (NORM) and high chlorides, 

and is thus used for oil field water-flooding operations in this area rather than as a 

drinking water source (Ref. 24, p. 4; Ref. 31, p. 33).   

 

The Ogallala Aquifer is comprised of rocks of the Ogallala Formation.  In the northern 

part of the high plains region, the saturated thickness of the formation is much greater 

than in the southern part (Ref. 31, p. 12). The site is located in the southern part of the 

high plains where the Ogallala overlaps Cretaceous rocks and is much thinner (Ref. 31, p. 

12). The thickness in this location is not more than 60 feet (Ref. 28, p. 14). Average yield 

for wells in the Ogallala aquifer is approximately 500 gallons per minute (gpm) (Ref. 31, 

p. 12).  Recharge to the aquifer occurs through the infiltration of precipitation and 

upward leakage from underlying formations, with total recharge rates averaging less 

than 0.5 inches per year (Ref. 31, p. 12; Ref. 26, p. 26). 
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The Edwards-Trinity (Plateau) aquifer, specifically the Antlers Formation, is the main 

aquifer at the site (Ref. 32, p. 59).  In the Edwards Plateau region, the Edwards-Trinity 

(Plateau) aquifer includes all of the Fredericksburg and Trinity strata in addition to all 

of the Washita rocks (Table 2-1; Ref. 32, p. 57). The maximum hydraulic head in the 

Edwards-Trinity aquifer is in northwestern Ector County at approximately 3100 feet 

above sea level; the elevation at the site is between 2880 and 2885 feet above sea level 

(Figure 1; Ref. 32, p. 60).  The groundwater in the Antlers Formation generally flows to 

the east-southeast along regional structural dip (Ref. 26, pp. 26, 32). Cementation 

within the formation has the ability to locally influence the flow pattern (Ref. 26, p. 32). 

Groundwater flow through the Antlers Formation is also influenced by eroded channel 

courses cut into the underlying Dockum Formation, which funnel water in an east-

southeasterly direction (Ref. 26, p. 32).Wells in this aquifer have yields of less than 50 

gpm to more than 1000 gpm (Ref. 26, p. 27).  

 

The Antlers Formation portion of the Edwards-Trinity (Plateau) aquifer is usually 

confined with the red beds of the Dockum Group below and the clay or marl beds in the 

Walnut and Comanche Peak Formations above (Ref. 26, p. 32). Typically, the Antlers 

Formation is approximately 200-350 feet below ground surface (bgs) in this region; 

however, at the site it is between 100-130 feet bgs based on well logs (Ref. 26, p. 32; Ref. 

20, pp. 7-8).  The difference in thickness is due to the thinning of the Ogallala 

Formation in the area (Ref. 29, p. 3).  The Antlers Formation is recharged through 

inflow from the overlying Ogallala Formation and infiltration of precipitation (Ref. 26, p. 

36).    

    

2.8.3 Drinking Water Receptors 

The onsite water well is located just north of the drum unloading area and immediately 

adjacent to the above ground storage tanks (Figure 2). During the SWS sampling, 

approximately 1.8 feet of PSH was measured in the wellbore at 27.45 feet bgs (Ref. 19, p. 

2). SWS personnel inferred that the PSH ran into the well casing through an electric 
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conduit as a result of surface water runoff that contained releases of oil from drums at 

the site (Ref. 19, p. 2).  

 

The site is located in a commercial area with neighborhoods in close proximity.  The 

drinking water survey report indicated the presence of 73 wells (domestic, irrigation, 

industrial, and public water supply) within 0.5 miles of the site (Ref. 19, p. 2).  The door 

to door survey conducted by SWS found 50 wells within 0.25 miles of the site (Ref. 19, p. 

2). The survey also indicated that well owners/users were not using the well water for 

drinking purposes, but rather for sinks (hand washing), toilets, and irrigation (Ref. 19, p. 

4). Three facilities (Schoppa’s Material Handling, Permian Anchors, and New Life 

Church) had ice machines connected to the water supplied from their wells (Ref. 19, p. 

4).  

 

City water is available to 18 of the 35 facilities surveyed, but only a few have connected 

to the service (Ref. 19, pp. 3-4). Those that have connected include the new housing 

developments north of the site, the City of Odessa Country Club, and a few businesses 

on North Marco Avenue and US Business 20 (Ref. 19, p. 3).  New Life Church is in the 

process of connecting to city water, and will then only use their water wells for irrigation 

purposes (Ref. 19, p. 4).   

 

The only PWS well within 2 miles of the site is at the New Life Church which formerly 

was part of the Odessa Country Club; however, these wells are listed as inactive PWS 

wells in the TWDB record (Ref. 20, p. 81).  No monitoring wells have been installed at 

this site (Ref. 19, pp. 1-13; Ref. 20, pp. 1-166). As of 2014, Ector County had an estimated 

population of 153,904 with 152 people per square mile (Ref. 33, p. 1).    

 

2.9 SURFACE WATER MIGRATION PATHWAY 

The surface water migration pathway TDL begins at the probable point of entry (PPE) of 

surface water runoff from the site to a surface water body and extends downstream for 

15 miles. Figure 4 depicts the surface water 15-mile TDL. 
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2.9.1 Overland Route 

The site and surrounding area is generally quite flat (Figure 1).  There are no storm 

drains or curbs immediately adjacent to the site (Ref. 39, p. 1). The nearest surface water 

bodies include a wetland and fresh water pond approximately 0.6 miles to the southwest, 

several small ponds approximately 0.5 miles to the east-northeast, a small freshwater 

pond at University of Texas Permian Basin Park approximately 1.7 miles to the 

northwest, several wet lands approximately 0.6 to 08 miles to the east and southeast, 

and an intermittent stream, Monahans Draw, approximately 5 miles to the south 

(Figures 3 and 4; Ref. 38, p. 1). 

  

The most probable point of entry to the wetland and fresh water pond to the southwest 

of the site is at the northern edge of the topographic depression immediately adjacent to 

the railroad tracks (Figures 1 and 4).  This point of entry would require substantial 

flooding as the railroad tracks are built up slightly and act as a berm, and consequent 

divide, between runoff from the site and the wetland (Figure 1).  Less consequential 

flooding would likely continue southwesterly along business 20 to a canal, which would 

then funnel runoff to the southeast through wetlands and Monahans Draw (Figure 4). 

 

It is also possible that the overland route could be to the northeast of the site (Figure 1).  

Runoff along this route likely settles into ponds or depressions within one mile east of 

the site; however, with significant rainfall it is possible that the surface water could flow 

over the railroad tracks to the southeast to Monahans Draw (Figure 4).  

 

The site is not located within a Federal Emergency Management Agency (FEMA) 

designated 100-year floodplain (Ref. 34, p. 1).  The 2 year, 24 hour rainfall average for 

the site is approximately 2.75 inches (Ref. 35, p. 1). 

 

Soil at the site is composed of fine sandy loam of the Faskin group, a well-drained soil 

composed of loamy eolian deposits from the Blackwater Draw Formation of Pleistocene 
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age (Ref. 40, p. 2). This soil group averages more than 80 inches in depth, with a 0 to 3 

percent slope (Ref. 40, p. 2). 

 

 

2.9.2 Drinking Water Receptors 

There are no surface drinking water intakes located within the 15-mile TDL. The nearest 

surface water intake (PWS#S0680002D) lies approximately 5.7 miles west of the site on 

Monahans Draw; however, it is located up-gradient of the 15-mile TDL (Ref. 41, pp. 1-2).   

 

The number of intakes per surface water body is unknown.  The average persons per 

household for Ector county is 2.8 (Ref. 33, p. 1). 

 

2.9.3 Human Food Chain Receptors 

Due to the arid climate and minimal surface water in the area, there are no known 

human food chain receptors. 

 

2.9.4 Environmental Receptors 

There are seven freshwater emergent wetlands and one freshwater forested/shrub 

wetland within the TDL (Ref. 38, p. 1).  The largest freshwater emergent wetland is 11.89 

acres and is located approximately 0.6 mile to the southwest of the site (Ref. 38, p. 1).  

The other freshwater emergent wetlands range from 2 to 8.60 acres, and are mostly to 

the east of the site (Ref. 38, p. 1).  The freshwater forested/shrub wetland is 1.51 acres 

and is 0.69 mile from the site (Ref. 38, p. 1). 

 

Threatened or endangered species potentially located within the 15-mile TDL include: 

Bald Eagle (Haliaeetus leucocephalus), Ferruginous Hawk (Buteo regalis), Peregrine 

Falcon (Falco peregrinus), American Peregrine Falcon (Falco peregrinus anatum), 

Arctic Peregrine Falcon (Falco peregrinus tundrius), Prairie Falcon (Falco mexicanus), 
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Snowy Plover (Charadrius alexandrines), Western Snowy Plover (Charadrius 

alexandrinus nivosus), Mountain Plover (Charadrius montanus), Western Burrowing 

Owl (Athene cunicularia hypugaea), Sprague’s Pipit (Anthus spragueii), Baird’s 

Sparrow (Ammodramus bairdii), Pale Townsend’s big-eared bat (Corynorhinus 

townsendii pallescens), Black-tailed prairie dog (Cynomys ludovicianus), Gray Wolf 

(Canis lupus), Swift fox (Vulpes velox), Black-footed ferret (Mustela nigripes), Spot-

tailed earless lizard (Holbrookia lacerate), Texas horned lizard (Phrynosoma 

cornutum), Havard’s machaeranthera (Xanthisma viscidum) (Ref. 37, pp. 1-3). 

 

2.10 SOIL EXPOSURE PATHWAY 

The soil exposure pathway is evaluated based on the threat to resident and nearby 

populations from hazardous substances present within two feet of the surface. 

 

2.10.1  Site Setting and Sources 

There are no areas of observed contamination within 200 feet of a workplace, residence, 

school, or day care.  While there is a fence surrounding the site, there is a large enough 

gap at a gate off of East Market Street which allows easy access to the site (Ref. 39, p. 2).  

The gate is held together with a locked chain. There is also a gate in between buildings 

off of North Marco Avenue which is held together with a locked chain, yet another large 

gap allows site access (Ref. 6, p. 3; Ref. 7, p. 6).  

 

2.10.2 Receptors 

There are no workers, residents, infants, or children located within 200 feet of an area of 

suspected contamination. Additionally, there are no school or day-care facilities, 

terrestrial sensitive environments, or land resources located within 200 feet of an area 

of suspected contamination.  The migration route to groundwater is suspected to be 

through the on-site well (Ref. 19, p. 2). 
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2.11 AIR MIGRATION PATHWAY 

The air migration pathway TDL is a 4-mile radius that extends from sources at the site 

(Figure 3). 

 

2.11.1 Air Pathway Receptors 

On August 10, 2009, an odor complaint was filed with the TCEQ (Ref. 17, p. 1).  The 

complaint specified that when the complainant drove past the area on the way home, 

they noticed a strong odor.  Additionally, at their house later in the day with increased 

temperature, they noticed odors (Ref. 17, p. 1). The investigation did not confirm an 

odor, but noted an unpermitted paint area, and Ector Drum was issued a notice of 

violation (Ref. 17, p. 1).   

 

The nearest residence is approximately 0.2 mile from the site.  There are 7 residences 

within 0.25 mile of the site and over 230 residences within 0.5 mile of the site. 

 

2.11.2  Environmental Receptors 

The site is approximately 0.25 miles from the Odessa Country Club golf course.  There 

are no commercial agriculture, silviculture, or sensitive environments within 0.5 mile of 

potential sources at the site.  
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Texas Commission on Environmental Quality 
Investigation Report 

NA 

Tbe TCEQ is committed Lo accessibility. If you need assistance in accessing this document, please contact oce@tceq.texas.gov 

Customer: Ector Drum, Inc. 
Customer Number: CN600294458 

Regulated Entity Name: ECTOR ~RUM 

Regulated Entity Number: RNioo584291 

Investigation # u86740 Incident Numbers 
200089 

Investiga tor : TRENT MARTIN Site Classification CONDITIONALLY EXEMPT 
SMALL QUANTI1Y 
GENERATOR 

Conducted: 07/25/2014 -- 07/25/2014 NAIC Code: 423840 
SIC Code: 5085 

P1·ogram(s): INDUSTRIAL AND HAZARDOUS WASTE 

Investigation Type: Compliance Investigation 

Additio nal ID(s): 

Location: 2604 N Marco Ave, Odessa, TX 

Local Unit: REGION 07 - MIDLAND Address : 2604 N MARCO AVE, 
ODESSA, TX, 79762 Activity Type(s): IHWCMPL - Complaint investigation 

Principal(s): 
Role 

RESPONDENT 

ContactCsl: 

Role 

Regulated Entity 
Contact 

Name 

ECTOR DRUM INC 

Title 

ENVIRONMENTAL 
MANAGER 

Na m e 

MR RANDY BEARD 

Other StaffMember(s): 
Role 
Supervisor 
QA Reviewer 
Investigator 
Office System Administratic 

Checklist N rune 
IHW COMPLAINT 

Investigation Comments : 

INTRODUCTION 

Name 
WILLIAM EDMISTON 
RALPH J OHNSON 
RALPH JOHNSON 

Associated Check List 
UuitName 
Ector Drum 

Phone 

(432) 556-3939 

On July 25, 2014, Environmental Investigators Ralph Johnson and Trent Martin with the Texas Commission on 
Envi ronmental Quality (TCEQ) Region 7 - Midland office, conducted a complaint investigation at Ector Drum, 
Inc. for the potential discharge of contaminated storm water coming from the site. In accordance with TCEQ 
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ECTOR DRUM - ODESSA 

7/25/2014 Inv. # - 1186740 

Pa e2 of3 

policy, t he investigation was conducted unannounced. The site is located on 2604 N Marco Ave Odessa, Texas. 
BACKGROUND 
On June 23, 2014, the TCEQ Region 7 Office, received information alleging that the alleged site had potential 
discharge of contaminated storm water coming from the site. The Region 7 office was l'equested to conduct an 
on-site investigation to investigate the complaint. The complaint incident, #200089 was assigned to Investigator 
Trent Martin for investigation. 
GENERAL FACILITY AND PROCESS INFORMATION 
The site is located at 26o4 N. Marco Ave. in Odessa, Texas and is operated by Ector Drum owner Mr. Randy 
Beard. The facility is a drum reconditioning business that is no longer in operation. The t ract ofland is in an 
industrial area but has residential areas close to the facility. 
SUMMARY OF ON SITE INVESTIGATION 
On July 25, 2014, Mr. Martin along with Senior Investigator Mr. Ralph Johnson arrived at the alleged source 
located 2604 N Marco Ave in Odessa, Texas and proceeded to look into the facility. The investigators were joined 
by Mr. Ricky George, Ector County Environmental Police. Going around the facility, it was noted that there were 
numerous openings throughout the fence line. Mr. Martin, Mr. J ohnson, and Mr. George entered the facility 
through one of the broken fence panels and walked through the facility. 
Upon entering the operating area it was discovered that there were many 350 gallon tote-containers and 55 
gallons drums that were noted to be full of unknown chemical. Also, the ground surface at various locations 
showed evidence of chemical contamination most likely from long-term drum storage. Underneath the loading 
rack nearby observed a 2o'Xlo'X4''pool of an oily brown liquid . 
The facility waste storage tanks (Fac.001 and 002) are 200 bbl. tank and a 160 bbl. tank respectively. The concrete 
secondary containment vault was full of a mixture of water and unknown chemical. The freeboard was estimated 
to be approximately six to eight inches. 
The investigators continued to walk the entire property and discovered many more 350 gallon tote-containers and 
55 gallons drums as well as a good amount of contamination on the ground. Other chemicals that were also used 
on-site at time of operations were discovered to still be in the facility. At the back ends of the facility, many 55 
gallon drums were sealed and were found to be fool of unknown chemicals. 
Upon completion of the walk through of the facility, it was noticed that many of the original equipment that was at 
the facility was no longer there, but now housed many of the totes and drums for the facility. 
SUMMARY OF EXIT INTERVIEW CONFERENCE 
Due to the excess amounts of waste that was left on-site, an enforcement action will be pursued citing 30 TAC 
335-4 for the large amount of waste stored on-site that may contribute to the discharge of industrial waste from 
the site during rainfall events and endanger public health and the environment. Mr. Beards was notified by phone 
about the Enforcement Action. 
ADDJTIONAL INFORMATION 
Due to the threat posed by the existing site conditions, C1itical Infrastructure Division was contacted about the 
location. State contractor, SWS Environmental was subsequently notified for their response to assess site 
conditions. Upon reaching an agreement, SWS will secure t he site, conduct random sampling of the drums and 
totes, overpack leaking containers, and remove wastes accumulated in the secondary containament structure. 
CONCLUSION 
The investigation on July 25, 2014, determined that the site was in violation of 30 TAC 335-4 for the large amount 
of waste that was discovered at the site that could cause the discharge of industrial waste in the area and endanger 
public health and welfare. Based on the findings of this investigation, a Notice of Enforcement will be sent to Mr. 
Randy Beard. 

NOE Date: 8121/2014 

Track Number: 545847 

30 TAC Chapter 335.4 

Alleged '\'.iolation: 

OUTSTANDING ALLEGED VIOLATION(S) 

ASSOCIATED TO A NOTICE OF ENFORCEMENT 

Compliance Due Date: 02/16 / 2014 

Violation Start Date: Unknown 
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EC:rPR DRUM - ODESSA 

7/25/2014 Inv.# - 1186740 

Pa e3 of3 

Investigation: 1186740 Comment Date: 08/18/2014 
Failure of the company to dispose of the excessive amount of industrial waste that was collected and stored 
on-site, that could be discharged into the surrounding areas, cause a nuisance for the surrounding area, and 
cause the endangerment to the public health and welfare. 

Recommended Corrective Action: Remove all waste that was left on site. Begin the remediation process of 
removing all contaminated land and correcting the damages. 

Signed Date _ _ _ _ _ _ 

Envil'onrnental Investigator 

Signed Date _____ _ 

Supervisor 

Attachments: (in order of final report submittal) 

__ Enforcement Action Request (EAR) 

__ Letter to Facility (specify type) : _ _ __ _ 

Investigation Report 

__ Sample Analysis Results 

__ Manifests 

__ Notice of Registration 

_ _ Maps, Plans, Sketches 

__ Photographs 

__Correspondence from the facility 

_ Other (specify): 
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The following is an Adobe Acrobat reproduction of the official

Community Relations Plan
for

Permian Chemical Company

at
Ector County Library

321 West 5th Street
Odessa, Texas

 
and/or

TNRCC Records Management Center
Austin, Texas

Scroll Down to View

No graphic illustrations are included with this electronic
version, but are available with the printed versions as part of 

the Permian Chemical Company site repository records
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Protecting Texas by Reducing and Preventing Pollution
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COMMUNITY RELATIONS PLAN

for

PERMIAN CHEMICAL COMPANY PROPOSED STATE SUPERFUND SITE

April  2002

Inquiries relating to the Permian Chemical Company Proposed State Superfund Site
should be directed to:

Ms. Janie Montemayor
Community Relations Coordinator

Remediation Division
Texas Natural Resource Conservation Commission

Physical Address: 12100 Park 35 Circle
Building D, MC-225
Austin, TX  78753

Mailing Address:  MC-225
P.O. Box 13087

Austin, TX  78711-3087

Telephone: 1-800-633-9363
or

512-239-3844

E-Mail: jmontema@tnrcc.state.tx.us
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Community Relations Plan
for

Permian Chemical Company Proposed State Superfund  Site
Odessa, Ector County, Texas

March  2002

Overview of Community Relations Plan

This community relations plan (CRP) identifies issues of community concern regarding Permian Chemical
Company State Proposed Superfund site, in Odessa, Ector County, Texas.  It also outlines the anticipated
community relations activities to be conducted during each phase at the Permian Chemical Company site.

The Permian Chemical Company Community Relations Plan has been prepared to aid the Texas Natural
Resource Conservation Commission (TNRCC) in developing a community relations program tailored to
the needs of the community affected by the Permian Chemical Company site.  The TNRCC will conduct
community relations activities to ensure that the local public has input to decisions and access to information
about Superfund activities at the Permian Chemical Company site.

This information in this plan is based  primarily on the Resource Conservation Recovery Act (RCRA) 3012
Preliminary Assessment, the Hazard Ranking System (HRS) package, and the Pre-Statement of Work for
the site.

Site Profile

Site Location and  Description

Latitude 31o52' 21" North and Longitude 102o 17' 58" West.

The Permian Chemical Company (PCC)  site is located on 30  acres of  ground at 325 Pronto Ave.,
Odessa, Ector County, Texas on the east side of  Pronto Road.  Pronto Road  is located approximately
0.9 mile east of Loop 338 between Texas Highway 80 and I-20 E.  The site is situated on calcareous,
sandy soils of the Ogallala Formation of the southern High Plains at an elevation of 2870 feet above mean
sea level.

Site Background and History

(Note: The state agencies referred to in this history as the Texas Water Quality Board (TWQB), Texas
Department of Water Resources (TDWR), Texas Water Commission (TWC) and the Texas Air Control
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Board (TACB) are now known as the Texas Natural Resource Conservation Commission (TNRCC).  The
new agency, TNRCC, became effective September 1, 1993, as mandated under State Senate Bill 2 of the
73rd regular Legislative Session).

The PCC operated a chemical manufacturing plant from 1981 to 1987.  The plant produced hydrochloric
(HCI) acid and potassium sulfate from a reaction of sulfuric acid and potassium chloride.  The production
process employed at the plant generated corrosive wastewater streams which were hazardous because of
low pH.  An on-site neutralization ditch had been designated a hazardous  waste treatment unit because
it was lined with crushed limestone to enable neutralization of the acidic wastewater which flowed through
it.  The south pond had been designated as a hazardous waste impoundment because hazardous acidic
waste water reached the pond during periods of high flow through the neutralization ditch.  This pond had
an estimated capacity of 300,000 gallons at an average depth of six inches.  The south pond was identified
as the source of contamination for the uppermost and second aquifers beneath the facility site because
water levels and chemical analyses from monitor wells obtained during the Groundwater Quality
Assessment submitted on September 25, 1985, indicated that the pond was recharging the ground water
beneath the site.  Spills and dumps may be additional sources of contamination.

The North Pond located along the northern border of PCC was a lined surface impoundment with an
approximate capacity of 375,000 gallons.  This pond had been in operation since mid-1980 and was used
for the storage/evaporation of off-specification hydrochloric acid (HCl) and minor amounts of machinery
and automotive oils.  Although originally believed to be non-hazardous, a May 23, 1985, analysis of the
impoundment waste water revealed toxic levels of chromium and lead with elevated levels of barium,
cadmium, mercury, and silver.  The lining is deteriorated and the North Pond may have been a source of
contamination as indicated by chemical analysis during the September 25, 1985, Groundwater Quality
Assessment.

A September 29, 1986, letter from PCC to the Texas Water Commission  stated that PCC  purchased
waste oils from a company called Recon.  This oil was used in a diluted form to spray as a dust control for
the potassium sulfate according to a PCC letter to the TWC dated July 7, 1986.  The process included
blending one  gallon of waste oil with one ton of potassium sulfate to create the dust control mixture.

The PCC was identified by the TWC as a generator/transporter/transporter storage and disposal facility.
Based upon the December 30, 1986, Notice of Registration, the facility had been permitted by the TWC
for a waste stream that included dilute HCl, HCl, absorbent salt washwater, cooling tower waste water,
miscellaneous plant wastes, general miscellaneous plant refuse, ion exchange effluent, and neutralized acid.
A portion of all the wastes was reported to be disposed of onsite.  The dilute HCl was reported to be sold
for recovery, and the miscellaneous plant waste, the general miscellaneous plant refuse, and the neutralized
acid were reported to be disposed of offsite as well as onsite.  The company was required to maintain
records for storage, processing and/or disposal of the dilute HCl, the HCl, the absorbent salt washwater,
and the ion exchange effluent.
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In December 1993,  Kaiser Aluminum transported 7,050,000 pounds (3525 tons) of potassium sulfate to
its Baton Rouge, Louisiana, plant to be used as a potassium source in soil amendments.

In October 1994, TNRCC initiated plans for a Remedial Investigation/Feasibility Study (RI/FS) at the site.
The first phase of the RI was conducted in October and November 1995, and included sampling and
analysis of soils, sediment, surface water and groundwater for chemical constituents of concern including
heavy metals, volatile organic compounds, petroleum hydrocarbons, inorganic salts, and dissolved solids.

Additional investigations were conducted in May through July 1996, during which additional monitoring
wells were installed and sampled for analysis.  At that time, a dormant pipeline, not associated with the site
but associated with oilfield activities on the property adjacent to the site, was observed to have leaks.
Subsequent analyses of soils and groundwater showed that these oilfield pipeline activities resulted in a
release of petroleum hydrocarbons along the eastern side of the site.

Due to the deteriorated condition of process structures at the PCC site, demolition of unstable structures
in the former process area was begun in September 1996, to allow soil sampling to be safely performed.
The demolition was completed in November 1996.

Additional groundwater sampling was conducted in January 1997 to confirm results previously obtained
from groundwater samples.

The Phase I RI Report was completed August 1997.  The report confirmed that several volatile organic
compounds and inorganic salts were present in the groundwater underlying the site.  The volatile organic
compounds present in groundwater that may have been attributed to site operations are a group of  four
compounds collectively  referred  to as  the trihalomethanes (chloroform, bromoform,
dibromochloromethane, and dichlorobromomethane). These compounds can form as a result of the reaction
of chlorine with natural organic material.  This mechanism of trihalomethane formation has been documented
to occur in public water supply systems that use chlorine for disinfection purposes.

Investigation of the soils across the site showed  that some soils contain high levels of inorganic salts, and
some metals, including lead, chromium, and mercury are also present.  The concentrations of metals are
below health-based action levels.
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A second phase of the RI was initiated in June 1999 and included  the installation of additional monitoring
wells to determine if the high levels of inorganic salts are attributable to the site,  and sampling and analysis
of soils in the former process area to evaluate whether soils in this area are contaminated.  After completion
of the RI, the potential risk the site poses to human health and the environment  was  assessed.  Based on
the results of this assessment it was determined that levels of contaminants did not pose an unacceptable
risk to human health or the environment.  The site was deed recorded for industrial use only in January
2002.
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Site Chronology

1977 Dorchem, Inc. commenced operation, manufacturing hydrochloric acid for
industrial use and potassium sulfate as fertilizer.

Aug. 1981 PCC bought facility and continued to produce hydrochloric acid and potassium
sulfate.

Nov. 1981 60,000 gallons of hydrochloric acid spilled in central part of the site. Neutralized
with sodium hydroxide.

Sept. 1983 TDWR  sample analyses of facility discharge water in South Pond  reveals a pH
range from 1.0 to 6.5. 

March 1984 North Pond water sample analyses reveal pH of 1.5.

May 1985 Elevated levels of chromium (15 ppm) and lead (31 ppm) found in water samples
from North Pond.

Aug. 1985 PCC signs TDWR agreement to eliminate solid waste discharge and remedy
groundwater.

Oct. 1985 PCC submits Solid Waste Closure Plan for North Pond, South Pond, South Dump,
Potassium Storage Pile Area, and  Neutralization Ditch.

March 1987 TWC Order for PCC to submit remedial action alternatives for groundwater and
soil remediation.

Aug. 1987 PCC shut down operations.

Nov. 1987 PCC filed for bankruptcy.

Aug. 1988 Dames and Moore under contract to the PCC, 
completed investigation which showed elevated levels of dissolved solids in the
groundwater.

Nov.1990 Site referred to TWC Hazardous and Solid Waste Division for consideration in
Superfund. 

Aug. 1992 Site scored 10.12 on  Hazard Ranking System.
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July 16, 1993 A legal notice was published in the Texas Register, (18 TexReg 4709) and on
July 21, 1993, in the Odessa American, proposing the site to the state
Superfund registry, and announcing  a public meeting would be held on August
19, 1993,  at the Odessa City Council Chambers to receive comments on the
proposal of  the site to the state Superfund registry.

Aug. 1993 Emergency response team acted to limit dangers that contaminants may have posed
to public health and safety or the environment by removing potassium sulfate from
the site, constructing a site perimeter fence to limit unauthorized access, and posting
signs warning of contamination.

Dec. 1993 Kaiser Aluminum removed 3,525 tons of potassium sulfate from site.

Oct. 1994 TNRCC issued a work order to determine the nature and extent of contamination
(RI/FS).

Sept. 15, 1995 An informal presentation  was provided to the City Manager of the history and
investigation data concerning the PCC site.

Sept. 28, 1995 Public meeting was conducted to discuss an upcoming Remedial Investigation at the
PCC site, which had been proposed as a state Superfund site.  The meeting was
held at Odessa City Hall.

Oct. 1995 Began RI.

Nov. 1996 A removal action was conducted to contain acidic process fluids.  Solid by product
materials were collected and drummed.  Unstable process structures at the site were
dismantled and stockpiled in an interim storage area to eliminate potential hazards.

Aug. 28, 1997 RI  Phase I completed.

June 22, 1999 RI Phase II, consisting of determination of the extent of the groundwater plume,
underway.

July 23, 1999 Legal notices were published in the Texas Register, (24 TexReg 5798) and the
Odessa American, proposing non-residential land use specifications for remediation
of the site contamination.  The land use designation may be considered  in an
remedial action proposed for the site.  A public meeting, to receive citizens
comments,  was to be held August 30, 1999, at the Ector County Courthouse,
Commissioner Court Room.
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Aug. 30, 1999

Oct 19, 1999

A  public  meeting  was held at the Ector County Courthouse, Commissioner Court
Room to present to the community a  proposed  non-residential land use for the site,
and receive citizen comments.  Determination of  land use may impact any remedial
action proposed for the site.

Land Use Determination letters on the PCC site were mailed  to state and city
officials.

May 5, 2000 TNRCC approved the Phase II RI report.

June 26,  2000 The baseline risk assessment report was completed.  The results of the risk
assessment concluded  that, with the exception of onsite low-PH materials, the site
does not pose unacceptable excessive risk to human health or the environment.
Although, the groundwater had  low levels of contamination,  it was determined in
the risk assessment that they were below health based  levels and the site did not
pose unacceptable excess risk to human health or the environment.

July 1, 2000

May 31, 2001

TNRCC issued a work order for performance of a comprehensive waste inventory
and waste characterization of all onsite wastes, including remaining process facilities’
waste and investigation-derived waste.  This study was to be used to support waste
removal activities at the site.

TNRCC received the waste removal action work plan.  The plan outlined
disposition of investigation-derived waste and some remaining Class I wastes.
Based on investigation technical reports, TNRCC concluded  that  the groundwater
and soil at the  site did  not  pose an unacceptable risk to  human health or the
environment.  No further remedial action was warranted at the site.  Conditions at
the site met commercial/industrial cleanup criteria established by 30 Texas
Administrative Code, Chapter 350 (Texas Risk Reduction Program).

Dec. 23, 2001 TNRCC approved  the waste removal action report which related  that all
investigation-derived waste, hazardous waste and Class I wastes had been removed
from the site and sent to an authorized waste disposal facility.

January 18,
2002

Legal notices were published in the Texas Register, (27 TexReg 511-512), and the
Odessa American, proposing to delete the site from the state Superfund registry in
accordance with 30 TAC §335.344, and receive  public comment on the
determination that the site no longer presents an imminent and substantial
endangerment to public health and safety or the environment.  A public meeting was
scheduled for 7:00 pm., Tuesday, February 26, 2002 at the Ector County Library,
Rotary Room, 2nd Floor, 321 West Fifth Street.  No further remedial action
planned.
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Community Profile

Population & History of Odessa 

The City of Odessa is located in West Texas between Dallas/Fort Worth and El Paso on Interstate 20.
Odessa and its neighboring cities are located in what is known as the Permian Basin, which is 250 miles
wide and 300 miles long. The basin was formed during the Permian Period, the final portion of the
Paleozoic Era (approximately 280 million years ago).  At the time, the basin was an ocean filled with marine
life and plants.  As the ocean dried up, the decaying plants and animals eventually helped form the gigantic
pools of oil and gas that are still being taken from the basin.

Oil was discovered in the area in 1926.  Odessa is still considerate one of the major oil field technology
centers throughout the modern world.
 
The PCC site is located in Odessa, Ector County, Texas on the east side of Pronto Road.  The population
of Odessa in  2000 was 100,920 with ethnicity for the city as follows:

White 74.2%

Black or African American 5.4%

American Indian & Alaska Native 0.8%

Asian 0.7%

Native Hawaiian and Other Islander 0.0%

Hispanic or Latino (of any race) 40.8%

White persons, not of Hispanic /Latino origin 59.2%

000220



10

History of Community Involvement

The TWC  held a public meeting to propose listing of  the PCC Site on  the State Superfund Registry.  The
meeting was held at 7 p.m. on Thursday, August 19, 1993, at the Odessa City Hall, Council Chambers.
The meeting notice was published in the legal section of the Odessa American on July 21, 1993,  and in
the Texas Registry on July 16, 1993.  There were 5 citizens in attendance.

The TNRCC staff met with City Manager Jerry McGuire and  gave an informal presentation of the history
and investigative data concerning the site on Tuesday, September 15, 1995,  at 9:30 a.m., in the Odessa
City Hall Chambers.

On Thursday, September 28, 1995, at 7:00 p.m. a public meeting was held at the City Council Chambers.
The purpose of the meeting was to provide information regarding the site investigation.  There were 10
citizens in attendance.

The key community concerns at this time are the schedule of activities at the site and the impact the site has
had on the groundwater.
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Specific Objectives of the Community Relations Program

Maintain open communications between the TNRCC,  Ector County officials, City of Odessa officials, and
state officials, and concerned citizens. 

Continue to expand the mailing list to include additional agencies, organizations, and residents that are
interested in the project.

Provide a community relations contact from whom interested parties can receive information on site
activities, project status, and study results.

Provide citizens, involved agencies, elected officials, civic leaders, and the media with accurate, timely
information concerning site related activities by  issuing fact sheets,  press releases,  and community
meetings.

Brief field teams on community relations issues before performing on-site investigations.  

Respond to telephone inquiries and written correspondence in a timely manner. 

Provide all information, especially technical findings, in language that is understandable to the general public
and in a form useful to interested citizens and elected officials through the preparation of fact sheets and
news releases when major findings are made available during project phases.

Monitor community concerns and information requirements as the project progresses.

Modify the Community Relations Plan to address changes in community needs and to maintain accuracy
during different project phases.
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Community Relations Techniques & Tools 

Project Mailing List - To provide  the means through which press release, project status reports and other
significant communications can be distributed to concerned groups and individuals.

Public Consultations - To conduct  informal  meetings ( if needed) with residents. To provide an opportunity
for affected residents to express any concerns and to make inquires to insure effective two-way
communication.

Program Document Repositories - To maintain an easily accessible repository through which the public may
review project outputs.  The public will be informed periodically of the availability of project documents
and the location of the repository.

Superfund Internet: Progress of activities at the PCC site is regularly posted to the TNRCC Superfund web
site at:  www.tnrcc.state.tx.us/permitting/remed/superfund/index.html
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Elected  Officials

State

The Honorable Teel Bivins
Texas State Senator
P O Box 12058
Austin TX   78711
(512) 463-0131

District address:
P.O. Box 9155
Amarillo, TX  79105

The Honorable Robert Duncan
Texas State Senate 
P O  Box 12062
Austin, TX   78711
(512) 463-0128

District address:
1330 East 8th

Ste 322
Odessa, TX 79761
(806) 762-1122

The Honorable Bob Turner  
Texas House of Representative
P O  Box 2910
Austin, TX   78711
(512) 463-0546

District address:
P O Box 879
Coleman, TX   76834
(915) 625-3596

Ector  County

The Honorable Jerry Caddel
Ector County Judge
300 North Grant
Room 227
Odessa, TX  79761
(915) 335-3030

City

The Honorable Larry Melton
Mayor
City of Odessa
P O Box 4398
Odessa, TX   79760-4398
(915) 335-3200

The Honorable Richard Morton
City Manager
City of Odessa
P O Box 4398
Odessa, TX  79760-4398
(915) 337-7381

The Honorable Bill Cleaver
Council Member
City of Odessa
P O Box 4398
Odessa, TX 79760-4398
(915) 3377381

The Honorable Jim Morris
Council Member
City of Odessa
P O Box 4398
Odessa TX 79760-4398

000224



14

(915) 337-7381

The Honorable Royce Bodiford
Council Member
City of Odessa
P O Box 4398
Odessa TX 79760-4398
(915) 337-7381

The Honorable Brandon Tate
Council Member
City of Odessa
P O Box 4398
Odessa TX 79760-4398
(915) 337-7381

The Honorable Berta Calzada
Council Member 
City of Odessa
P O Box 4398
Odessa TX 79760-4398
(915) 337-7381
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Area  Media

Odessa American
P O  Box 2952
Odessa  TX 79760-2952
(915) 334-8641
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Key Project Personnel

Mrs. Carol Boucher, Project Manager
TNRCC Remediation Division
Physical Address: 12100 Park 35 Circle

Building D, Room 200-15
MC-143
Austin, TX  78753

Mailing Address: P O  Box 13087
MC-143
Austin, TX  78711-3087

Telephone: 1-800-633-9363 or (512) 239-2501
E-Mail: cboucher@tnrcc.state.tx.us

Ms. Janie Montemayor
Community Relations Coordinator
Remediation  Division
Physical Address: 12100 Park 35 Circle

Building D, Room 256N
MC-225
Austin, TX   78753

Mailing Address: P O Box 13087  
MC-225
Austin, TX    78711-3087

Telephone: 1-800-633-9363 or (512) 239-3844
E-Mail: jmontema@tnrcc.state.tx.us
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Program Document Repositories

Texas Natural Resource Conservation Commission
Records Management Center
Physical Address: 12100 Park 35 Circle

Mail Code 199
Bldg. E, First Floor
Austin, TX  78753

Mailing Address: P O Box 13087, Mail Code 199
Austin, TX  78711-3087

Telephone:  1-800-633-9363 or (512) 239-2920

Ector County Library
Doris Baker
321 West 5th Street
Odessa  TX 79761
Telephone: (915) 333-9633
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I.  Texas Register publication of the State Superfund Registry

27 Tex Reg 512 January 18, 2002 Texas Register
IN ADDITION January 18, 2002 27 TexReg 511
26 TexReg 3660 May 18, 2001 Texas Register
IN ADDITION May 18, 2001 26 TexReg 3661
26 TexReg 9658 November 23, 2001 Texas Register
IN ADDITION November 23, 2001 26 TexReg 9659
IN ADDITION November 23, 2001 26 TexReg 9657
25 TexReg 4946 May 26, 2000 Texas Register
25 TexReg 4944 May 26, 2000 Texas Register
IN ADDITION May 26, 2000 25 TexReg 4945
25 TexReg 11756 November 24, 2000 Texas Register
IN ADDITION November 24, 2000 25 TexReg 11757
IN ADDITION June 4, 1999 24 TexReg 4303
24 TexReg 4304 June 4, 1999 Texas Register
IN ADDITION June 4, 1999 24 TexReg 4305
24 TexReg 10608   November 26, 1999 Texas Register
IN ADDITION November 26, 1999 24 TexReg 10609
23 TexReg 5524 May 22, 1998 Texas Register
IN ADDITION May 22, 1998 23 TexReg 5523
22 TexReg 3632 April 18, 1997 Texas Register
IN ADDITION April 18, 1997 22 TexReg 3631
21 TexReg 3274 April 12, 1996 Texas Register
IN  ADDITION April12, 1996 21 TexReg 3273
20 TexReg 2484 March 31,1995 Texas Register
IN ADDITION March 31,1995 20 TexReg 2485
19 TexReg 546 January 25, 1994 Texas Register
IN ADDITION January 25, 1994 19 TexReg 545
IN  ADDITION July 16,1993 18 TexReg 4709
24 TexReg 5798 July 23,1999 Texas Register
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Photographic Documentation Log 
Ector Drum PA Site Visit 

Date: 3/5/15 
 

 
Photo 1: Overturned drum with animal tracks.  Facing west inside processing area. Photographer: Katie 
Delbecq 

 

 

 

 
Photo 2: Stacked drums and containers inside processing area.  Facing northwest.  Photographer: Katie 
Delbecq 
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Photo 3: Oily residue on water in secondary containment structure of storage tanks.  Facing northwest.  
Photographer: Katie Delbecq 

 
Photo 4: Piles of drums stored out on the site, some containing unknown liquid.  Facing northwest.  
Photographer: Katie Delbecq  

000237



 
Photo 5: Frozen liquid underneath loading dock on ground surface.  Facing southeast.  Photographer: 
Katie Delbecq 

 

Photo 6: Tractor-trailers left onsite in front of the loading dock.  Facing west.  Photographer: Katie 
Delbecq 
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Photo 7: Stacked totes containing unknown liquid with drums surrounding.  Facing southeast.  
Photographer: Katie Delbecq 

 
Photo 8: More stacked totes contain unknown liquids in the brush onsite.  Facing east.  Photographer: 
Katie Delbecq 
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Photo 9: Plastic and metal drums in a liquid in the secondary containment structure of the onsite waste 
storage tanks.  Liquid is orange with black substance originating from the metal drums.  Facing northeast.  
Photographer: Stephen Ellis 

 
Photo 10: Debris and drums in the liquid in the secondary containment of the onsite waste storage tanks. 
The liquid again is orange with a black substance appearing to originate from an overturned drum.  
Facing southeast.  Photographer: Stephen Ellis 
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Photo 11: Inside of the drum unloading area and the processing area showing stained soil and overturned 
buckets along with the condition of the structure.  Facing west-northwest.  Photographer: Kristen 
Kochelek 

 
Photo 12: Inside the drum unloading area, closer to the processing area showing stacked totes, possible 
bulging drum, stained soil, and condition of the structures.  Facing west-northwest.  Photographer: 
Kristen Kochelek 
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Photo 13: Pallet with full bags of sodium nitrite.  Facing west.  Photographer: Kristen Kochelek 

 
Photo 14: Pallet with full sacks of caustic soda (sodium hydroxide) on it left inside the processing area.  
Facing south.  Photographer: Kristen Kochelek 
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Photo 15: Oily sheen on the liquid in the secondary containment structure of the onsite waste storage 
tanks.  Photographer: Kristen Kochelek 

 

 
Photo 16: Drums, tractor-trailer, pooled water, and the condition of the structures near the loading dock.  
Facing west-northwest.  Photographer: Kristen Kochelek 
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ARTICLES OF INCORPORATION 

OF 

ECTOR DRUM, INC. 

Fn:rn 
In the Oftice of the 

Secretary of ~late nf T mis 

JUN 24 1988 

Corporations Section 

The undersigned natural person of the age of eighteen (18) 

years or more, acting as Incorporator of a corporation (herein-

after referred to as the "Corporation") under the Texas Business 

Corporation Act (hereinafter referred to as the "Act") , adopts 

the following Articles of Incorporation for the Corporation: 

ARTICLE ONE 

Name 

The name of the Corporation is: ECTOR DRUM, INC. 

ARTICLE TWO 

Duration 

The period of the duration of the Corporation is perpetual. 

ARTICLE THREE 

Purpose and Powers 

Section 1. Purpose. The purpose for which the Corporation 

is organized is: 

To transact any or all lawful business for which 
corporations may be incorporated under the Texas 
Business Corporation Act. 

Section 2. Statutory Powers. Subject to any limitations or 

restrictions imposed by the Act or other law, or by these Arti-

cles of Incorporation, and solely in furtherance of, but not in 

addition to, the purpose set forth in Section l of this Article, 

the Corporation shall have and may exercise all of the powers 

specified in the Act or in any other applicable law of Texas. 
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Section 3. Additional Powers. Subject to any limitations 

or restrictions imposed by the Act, by other law, or by these 

Articles of Incorporation, and solely in furtherance of, but not 

in addition to, the purpose set forth in Section 1 of this 

Article, the purpose enumerated in Section 1 of this Article 

shall be construed as creating powers (as well as declaring 

purposes) as fully as if the text of the clause in Section 1 of 

this Article was repeated in this Section. 

Section 4. Direction of Purpose and Exercise of Powers 

by Directors. Subject to any limitations or restrictions imposed 

by the Act, by other law, or by these Articles of Incorporation, 

the Board of Directors is hereby authorized to direct, by resolu

tion duly adopted, the purpose set forth in Section 1 of this 

Article and to exercise all the powers of the Corporation, 

without previous authorization or subsequent approval by the 

shareholders: and all parties dealing with the Corporation shall 

have the right to rely on any action taken by the Corporation 

pursuant to such action by the Board of Directors. 

Section 5. Limiting Clause. Nothing in this Article is to 

be construed as authorizing the Corporation to transact any 

business in the State of Texas expressly prohibited by any law of 

Texas, or to engage in any activity in Texas which cannot law

fully be engaged in without first obtaining a license under the 

laws of Texas and such a license cannot be granted to a corpora

tion. 

-2-
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ARTICLE FOUR 

Capital Stock 

0 2 4 -j 9 

The aggregate number of shares which the Corporation shall 

have authority to issue is One Hundred Thousand (100,000) shares 

of common stock each with a par value of One Dollar ($1. 00). 

Common shares and the holders thereof shall not have cumulative 

voting rights, and no shareholder shall have any pre-emptive 

rights to subscribe for or acquire any treasury shares or any 

additional shares of any class of the Corporation if such shares 

shall be hereby or hereafter authorized or issued. 

ARTICLE FIVE 

Initial Consideration for Issuance of Shares 

The Corporation will not commence business until it has 

received for the issuance of its shares consideration of the 

value of One Thousand Dollars ($1,000.00), consisting of money, 

labor done or property actually received. 

ARTICLE SIX 

Initial Registered Office and Agent 

Section 1. Registered Office. The address of the initial 

registered office of the Corporation is 2502 Marco Street, 

Odessa, Texas 79763. 

Section 2. Registered Agent. The name of the initial 

registered agent of the Corporation, at such address, is RANDY 

BEARD. 

-3-
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ARTICLE SEVEN 

Contracts with Other Corporations 

No contract or other transaction between the Corporation and 

any other corporation and no other act of the Corporation with 

relation to any other corporation shall, in the absence of fraud, 

in any way be invalidated or otherwise affected by the fact that 

any one or more of the directors of the Corporation are pecuni

arily or otherwise interested in, or are directors or officers 

of, such other corporation. Any director of the Corporation may 

vote upon any contract or other transaction between the Corpora

tion and any subsidiary or affiliated corporation without regard 

to the fact that he is also a director of such subsidiary or 

affiliated corporation. Any director of the Corporation individ

ually, or any firm or association of which any director may be a 

member, may be a party to, or may be pecuniarily or otherwise 

interested in, any contract or transaction of the Corporation, 

provided that the fact that he individually or as a member of 

such firm or association is such a party or so interested shall 

be disclosed or shall have been known to the Board of Directors 

or a majority of such members thereof as shall be present at any 

meeting of the Board of Directors at which action upon any such 

contract or transaction shall be taken1 and in any case described 

in this paragraph, any such director may be counted in determin

ing the existence of a quorum at any meeting of the Board of 

Directors which shall authorize any such contract or transaction 

and may vote thereat to authorize any such contract or trans

action. 

-4-
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ARTICLE EIGHT 

Indemnification of Officers and Directors 

0 2 4 5 

Section 1. Indemnification of Officers and Directors. The 

Corporation shall have the power to adopt By-Laws providing for 

the indemnification to the fullest extent to which it is 

empowered to do so by the Texas Business Corporation Act or any 

other applicable laws as may from time to time be in effect, of 

any person who was, is or is threatened to be made a party to any 

threatened, pending or completed action, suit or proceeding, 

whether civil, criminal, administrative or investigative, by 

reason of the fact that he is or was a director or officer of the 

Corporation, or is or was serving at the request of the 

Corporation as a director, officer, partner, venturer, 

proprietary, trustee, employee, agent or similar functionary of 

another foreign or domestic corporation, partnership, joint 

venture, trust or other enterprise, against all expenses 

(including attorneys' fees), judgments, fines and amounts paid in 

settlement actually and reasonably incurred by him in connection 

with such action, suit or proceeding. 

Section 2. Power to Purchase Insurance. The Corporation 

shall have the power to purchase and maintain insurance on behalf 

of any person who is or was a director, officer, employee or 

agent of the Corporation, or is or was serving at the request of 

the Corporation as a director, officer, employee or agent of 

another corporation, partnership, joint venture, trust or other 

enterprise against any liability asserted against him and 

-5-
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incurred by him in any such capacity, or arising out of his 

status as such, whether or not the Corporation would have the 

power to indemnify him against such liability under the provision 

of this Article. 

ARTICLE NINE 

Data Respecting Directors 

Section 1. Board of Directors. The number of directors 

shall from time to time be fixed by the By-Laws of the Corpora-

tion. The number of directors constituting the initial Board of 

Directors is three (3) who need not be residents of the State of 

Texas or shareholders of the Corporation. 

Section 2. Names and Addresses. The names and addresses of 

the persons who are elected to serve as directors until the first 

annual meeting of the shareholders, or until their successors 

shall have been elected and qualify, are: 

Name Address 

THOMAS L. SALMON 

RANDY BEARD 

NORMAN SMITH 

119 Santa Rita 
Odessa, Texas 79763 

204 Sunset Lane 
Odessa, Texas 79763 

804 Larchmont Drive 
Odessa, Texas 79764 

Section 3. Increase or Decrease of Directors. The number 

of directors of the Corporation may be increased or decreased 

from time to time by amendment to the By-Laws; but no decrease 

shall have the effect of shortening the term of any incumbent 

director. In the absence of a By-law fixing the number of 

directors, the number shall be three (3). 

-6-
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ARTICLE TEN 

Data Respecting Incorporators 

The name and address of the Incorporator of the Corporation 

is: 

Name 

JIMMIE B. TODD 

Address 

Suite 409, MBank Plaza 
3800 East 42nd Street 
Odessa, Texas 79762-5982 

IN WITNESS WHEREOF, the undersigned has hereunto set his 
hand this the 22nd day of June, 1988. 

THE STATE OF TEXAS 

COUNTY OF ECTOR 

s 
s 
s 

INCORPORATOR: 

I, the undersigned, a Notary Public, do hereby certify that 
on the 22nd day of June, 1988, personally appeared JIMMIE B. 
TODD, who, being by me first duly sworn, declared that he is the 
person who signed the foregoing document as Incorporator, and 
that the statements therein contained are true. 

(SEAL) 

v.cta V. Jllnes 
Notary Public, state of Tun 

My Comm1Ss1on E1plres //-;tJ,tf 

FOR 

-7-
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) 1 

FILED 
In the OMce of the 

Secretary of S•.ate of Texas 
ASSUMED NAME CERTIFICATE AUG 211989 

THE STATE OF TEXAS S 
s 

COUNTY OF ECTOR S 

Clerk 111 Z 

KNOW ALL MEN BY THE~t"JIPRfl~§'ition 

THAT ECTOR DRUM, INC., the undersigned, for the 
purpose of complyinq with Chapter 36, Title 4, Business and 
Commerce Code of the State of Texas, do hereby certify to the 
followinq facts: 

1. LONE STAR DRUM COMPANY is the assumed name under which 
the business or professional service is or is to be conducted 
or rendered. 

2. Reqistrant: A corporation. 

3. Name and Address r 

ECTOR DRUM, INC. 
2502 Marco Street 
Odessa, Texas 79763 

Said Corporation was duly incorporated under the laws of 
the State of Texas and its reqistered or similar office 
address there is 2502 Marco Street, Odessa, Texas 79763. 

County or counties within the State of Texas where the 
business or professional services are beinq or are to be 
conducted or rendered under said assumed name: 

Ector and Midland Counties. 

4. The Corporation is a business corporation. 

5. The period, not to exceed ten (10) years, durinq which 
the assumed name will be used is from the 15th day of Auqust, 
1989, until the 14th day of Auqust, 1999. 

IN TESTIMONY WHEREOF, I have hereunto set my hand, 
this the ~ day of Auqust, 1989. 

ECTOR DRUM, INC. 

BY:~ Ld 
NrmanSmith 
President 
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THE STATE OF TEXAS S 
s 

COUNTY OF ECTOR S 

) 0 

--

This instrument was acknowledged before me this 
~ day of August, 1989 by Norman Smith. 

CIFl'ICW.RAL 
EDITH HILLIARD 

llllM'I PIJ8UC 
SDTf Of TfLIS 

llr- (Joma lt!Kuar1 I. 19 £2:. 
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THE STATE OF TEXAS § 
§ 
§ 

ASSUMED NAME CERTIFIC 
COUNTY OF ECTOR OF A TEXAS CORPORATIO JJOratkms Section 

Pursuantto the provisions of Chapter 36, Assumed Business or Professional Name Act, 

Title 4, Business and Commerce Code, V.T.C.A., this is to certify that ECTOR DRUM, INC., a 

Texas Corporation, Charter No. 01081096; 

(1) conducts business under the assumed name of LONE STAR DRUM COMPANY; 

(2) its name as stated in its Articles of Incorporation is ECTOR DRUM, INC.; 

(3) is incorporated under the laws of the State of Texas and the address of its 

registered office is 2525 North Marco Avenue, Odessa, Texas 79762; 

(4) will use such assumed name for a period of ten (10) years; 

(5) is a business corporation; 

(6) has its registered office at 2525 North Marco Avenue, Odessa, Texas 79762, and 

its registered agent at such address is RANDY BEARD; 

(7) has its principal office at 2525 North Marco Avenue, Odessa, Texas 79762; 

(8) conducts business under its assumed name in the following Texas Counties: 

Ector. 

EXECUTED this ~ day of Novenber , 2005. 

ECTOR DRUM, INC. 

THE STATE OF TEXAS § 
§ 

COUNTY OF ECTOR § 

This instrument was acknowledged before me on the 4th day of Novenber , 2005, 
by RANDY BEARD, as President of ECTOR DRUM, INC., a Texas Corporation, on behalf of said 
corporation. 

G :\WOO X\CLIENTS\607\88381\ANCERT\00009156. FOO 

NoTARYPUB~R 
THE STATE OF TEXAS 
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Last  Update-Appraisal Info:  April 1, 2015 
Last  Update-Unpaid Tax  Amounts:  April 1, 2015 
Payments made  after this date  are  not  reflected in UNPAID TAX  AMOUNTS.

Owner's Information
ECTOR DRUM INC
DBA ECTOR DRUM INC
PO BOX 1888
ODESSA, TX 79760-1888

Property Location
2604 N MARCO AVE

Property Legal Description
BUSINESS PERSONAL PROPERTY
INV-FURN&FIXTURES-MACH&EQUIP-SUPP-VEH

Undivided Interest Percent
1.000000

Account Number: 99200.01565.00000

Parcel Number: P200001565

DEED & EXEMPTION INFORMATION
Name Year Date Vol /  Pg Inst.# Exemptions
ECTOR DRUM INC 2015 / None

PROPERTY VALUES
  2015 2014 2013 2012 2011
TOTAL MARKET VALUE $153,622 $153,622 $139,656 $122,505 $122,505
APPRAISED VALUE $153,622 $153,622 $139,656 $122,505 $122,505

JURISDICTION VALUES & TAX RATES

 

2015
Value
Tax Rate
Tax Amt

2014
Value
Tax Rate

2013
Value
Tax Rate

2012
Value
Tax Rate

2011
Value
Tax Rate

ECTOR COUNTY $153,622
0.002973
$456.72

$153,622
0.002973

$139,656
0.002973

$122,505
0.003183

$122,505
0.003564

ECTOR COUNTY I S D $153,622
0.011610
$1,783.55

$153,622
0.011610

$139,656
0.011610

$122,505
0.011195

$122,505
0.011320

ECTOR CO HOSPITAL DIST $153,622
0.000510
$78.35

$153,622
0.000510

$139,656
0.000456

$122,505
0.000498

$122,505
0.000521

ODESSA COLLEGE $153,622
0.001766
$271.30

$153,622
0.001766

$139,656
0.001741

$122,505
0.001872

$122,505
0.001948

TOTAL ESTIMATED TAX AMOUNT $2,589.91

ORIGINAL TAX AMOUNTS
Year TAX ISD OC COU HOS ODE ECUD GOL FMLR CED
2014 $2,589.89 $1,783.55 $271.30 $456.71 $78.33 $0.00 $0.00 $0.00 $0.00 $0.00
 

UNPAID TAX AMOUNTS
Year Balance ISD OC COU HOS ODE ECUD GOL FMLR CED
2014 $2,848.88 $1,961.91 $298.43 $502.38 $86.16 $0.00 $0.00 $0.00 $0.00 $0.00

Pen/ Int: $313.38 Atty Fee: $0.00 Total Due: $3,162.26
 
Year Balance ISD OC COU HOS ODE ECUD GOL FMLR CED
2013 $2,577.88 $1,783.55 $267.50 $456.71 $70.12 $0.00 $0.00 $0.00 $0.00 $0.00

Pen/ Int: $696.03 Atty Fee: $654.78 Total Due: $3,928.69
 

Total due for all years: $7,090.95

Copyright © 2014 - 2016 | All Rights  Reserved
Developed & Maintained by LX Net Dev

Ector County Appraisal District
1301 E 8th Street

Odessa, Texas 79761‐4703
Phone:432‐332‐6834
Fax:432‐332‐1726
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Last  Update-Appraisal Info:  May  4, 2015 
Last  Update-Unpaid Tax  Amounts:  May  1, 2015 
Payments made  after this date  are  not  reflected in UNPAID TAX  AMOUNTS.

Owner's Information
BEARD CARL RANDLE & SANDRA KAY
204 SUNSET LN
ODESSA, TX 79763-2946

Property Location
2606 N MARCO AVE

Property Legal Description
MARCO INDUSTRIAL SITES
BLOCK 3
.62 ACRE OUT OF W PART OF LOT 14

Land Size
0.6198

Undivided Interest Percent
1.000000

Account Number: 18100.00472.01000

Parcel Number: R100064365

DEED & EXEMPTION INFORMATION
Name Year Date Vol /  Pg Inst.# Exemptions
BEARD CARL RANDLE & SANDRA KAY 2015 2/8/2012 / 2012-00001774 None
SALMON THOMAS L SR 2011 None

IMPROVEMENT INFORMATION
Description Year SQFT Value
O34M - OFFICE 1979 1080 $26,508
WA2M - WAREHOUSE 1979 3750 $63,156

PROPERTY VALUES
  2015 2014 2013 2012 2011
TOTAL IMPROVEMENT VALUE $89,664 $89,404 $79,822 $50,554 $47,259
LAND MARKET VALUE $9,180 $9,180 $9,180 $9,180 $9,180
PRODUCTIVITY VALUE $0 $0 $0 $0 $0
TOTAL MARKET VALUE $98,844 $98,584 $89,002 $59,734 $56,439
10% HOMESTEAD CAP LOSS $0 $0 $0 $0 $0
APPRAISED VALUE $98,844 $98,584 $89,002 $59,734 $56,439

JURISDICTION VALUES & TAX RATES

 

2015
Value
Tax Rate
Tax Amt

2014
Value
Tax Rate

2013
Value
Tax Rate

2012
Value
Tax Rate

2011
Value
Tax Rate

ECTOR COUNTY $98,844
0.002973
$293.86

$98,584
0.002973

$89,002
0.002973

$59,734
0.003183

$56,439
0.003564

ECTOR COUNTY I S D $98,844
0.011610
$1,147.58

$98,584
0.011610

$89,002
0.011610

$59,734
0.011195

$56,439
0.011320

ECTOR CO HOSPITAL DIST $98,844
0.000510
$50.41

$98,584
0.000510

$89,002
0.000456

$59,734
0.000498

$56,439
0.000521

ODESSA COLLEGE $98,844
0.001766
$174.56

$98,584
0.001766

$89,002
0.001741

$59,734
0.001872

$56,439
0.001948

TOTAL ESTIMATED TAX AMOUNT $1,666.41

ORIGINAL TAX AMOUNTS
Year TAX ISD OC COU HOS ODE ECUD GOL FMLR CED
2014 $1,662.01 $1,144.56 $174.10 $293.09 $50.26 $0.00 $0.00 $0.00 $0.00 $0.00
 

Copyright © 2014 - 2016 | All Rights  Reserved
Developed & Maintained by LX Net Dev

Ector County Appraisal District
1301 E 8th Street
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Last  Update-Appraisal Info:  May  4, 2015 
Last  Update-Unpaid Tax  Amounts:  May  1, 2015 
Payments made  after this date  are  not  reflected in UNPAID TAX  AMOUNTS.

Owner's Information
ECTOR DRUM INC
PO BOX 1888
ODESSA, TX 79760-1888

Property Location
2502 N MARCO AVE

Property Legal Description
MARCO INDUSTRIAL SITES
BLOCK 3
LOT 14 LESS .62 ACRES IN W PART

Land Size
1.4921

Undivided Interest Percent
1.000000

Account Number: 18100.00472.00000

Parcel Number: R100064364

DEED & EXEMPTION INFORMATION
Name Year Date Vol /  Pg Inst.# Exemptions
ECTOR DRUM INC 2015 8/1/1988 1014 / 449 None
GREENES ENERGY GROUP LLC 2014 8/1/1988 1014 449 None

IMPROVEMENT INFORMATION
Description Year SQFT Value
O34M - OFFICE 1954 1500 $28,320
SB3M - MACH SHOP 1954 2400 $38,592
SB3M - MACH SHOP 1950 1232 $19,810
SB3M - MACH SHOP 1954 4248 $68,308

PROPERTY VALUES
  2015 2014 2013 2012 2011
TOTAL IMPROVEMENT VALUE $155,030 $143,552 $139,351 $85,894 $80,290
LAND MARKET VALUE $22,099 $22,099 $22,099 $22,099 $22,099
PRODUCTIVITY VALUE $0 $0 $0 $0 $0
TOTAL MARKET VALUE $177,129 $165,651 $161,450 $107,993 $102,389
10% HOMESTEAD CAP LOSS $0 $0 $0 $0 $0
APPRAISED VALUE $177,129 $165,651 $161,450 $107,993 $102,389

JURISDICTION VALUES & TAX RATES

 

2015
Value
Tax Rate
Tax Amt

2014
Value
Tax Rate

2013
Value
Tax Rate

2012
Value
Tax Rate

2011
Value
Tax Rate

ECTOR COUNTY $177,129
0.002973
$526.60

$165,651
0.002973

$161,450
0.002973

$107,993
0.003183

$102,389
0.003564

ECTOR COUNTY I S D $177,129
0.011610
$2,056.47

$165,651
0.011610

$161,450
0.011610

$107,993
0.011195

$102,389
0.011320

ECTOR CO HOSPITAL DIST $177,129
0.000510
$90.34

$165,651
0.000510

$161,450
0.000456

$107,993
0.000498

$102,389
0.000521

ODESSA COLLEGE $177,129
0.001766
$312.81

$165,651
0.001766

$161,450
0.001741

$107,993
0.001872

$102,389
0.001948

TOTAL ESTIMATED TAX AMOUNT $2,986.22

ORIGINAL TAX AMOUNTS
Year TAX ISD OC COU HOS ODE ECUD GOL FMLR CED
2014 $2,792.68 $1,923.21 $292.54 $492.47 $84.46 $0.00 $0.00 $0.00 $0.00 $0.00
 

UNPAID TAX AMOUNTS
Year Balance ISD OC COU HOS ODE ECUD GOL FMLR CED

Ector County Appraisal District
1301 E 8th Street

Odessa, Texas 79761‐4703
Phone:432‐332‐6834
Fax:432‐332‐1726
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2014 $2,792.68* $1,923.21 $292.54 $492.47 $84.46 $0.00 $0.00 $0.00 $0.00 $0.00
Pen/ Int: $363.05 Atty Fee: $0.00 Total Due: $3,155.73

 
Year Balance ISD OC COU HOS ODE ECUD GOL FMLR CED
2013 $2,709.23* $1,874.43 $281.13 $479.98 $73.69 $0.00 $0.00 $0.00 $0.00 $0.00

Pen/ Int: $758.58 Atty Fee: $693.56 Total Due: $4,161.38
 

Total due for all years: $7,317.11
* Status: SUIT FILED / Cause: CC2-11,369-T

Copyright © 2014 - 2016 | All Rights  Reserved
Developed & Maintained by LX Net Dev
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Last  Update-Appraisal Info:  May  4, 2015 
Last  Update-Unpaid Tax  Amounts:  May  1, 2015 
Payments made  after this date  are  not  reflected in UNPAID TAX  AMOUNTS.

Owner's Information
ECTOR DRUM INC
DBA LONE STAR DRUM CO
PO BOX 1888
ODESSA, TX 79760-1888

Property Location
N MARCO AVE

Property Legal Description
MARCO INDUSTRIAL SITES
BLOCK 3
DRILL SITE

Land Size
1.0330

Undivided Interest Percent
1.000000

Account Number: 18100.00490.00000

Parcel Number: R100030121

DEED & EXEMPTION INFORMATION
Name Year Date Vol /  Pg Inst.# Exemptions
ECTOR DRUM INC 2015 12/1/1997 1368 / 480 None
GREENES ENERGY GROUP LLC 2014 12/1/1997 1368 480 None

IMPROVEMENT INFORMATION
Description Year SQFT Value
LAND ONLY 0 0 $0

PROPERTY VALUES
  2015 2014 2013 2012 2011
TOTAL IMPROVEMENT VALUE $0 $0 $0 $0 $0
LAND MARKET VALUE $103 $103 $103 $103 $103
PRODUCTIVITY VALUE $0 $0 $0 $0 $0
TOTAL MARKET VALUE $103 $103 $103 $103 $103
10% HOMESTEAD CAP LOSS $0 $0 $0 $0 $0
APPRAISED VALUE $103 $103 $103 $103 $103

JURISDICTION VALUES & TAX RATES

 

2015
Value
Tax Rate
Tax Amt

2014
Value
Tax Rate

2013
Value
Tax Rate

2012
Value
Tax Rate

2011
Value
Tax Rate

ECTOR COUNTY $103
0.002973
$0.31

$103
0.002973

$103
0.002973

$103
0.003183

$103
0.003564

ECTOR COUNTY I S D $103
0.011610
$1.20

$103
0.011610

$103
0.011610

$103
0.011195

$103
0.011320

ECTOR CO HOSPITAL DIST $103
0.000510
$0.05

$103
0.000510

$103
0.000456

$103
0.000498

$103
0.000521

ODESSA COLLEGE $103
0.001766
$0.18

$103
0.001766

$103
0.001741

$103
0.001872

$103
0.001948

TOTAL ESTIMATED TAX AMOUNT $1.74

ORIGINAL TAX AMOUNTS
Year TAX ISD OC COU HOS ODE ECUD GOL FMLR CED
2014 $1.74 $1.20 $0.18 $0.31 $0.05 $0.00 $0.00 $0.00 $0.00 $0.00
 

UNPAID TAX AMOUNTS
Year Balance ISD OC COU HOS ODE ECUD GOL FMLR CED
2014 $1.74* $1.20 $0.18 $0.31 $0.05 $0.00 $0.00 $0.00 $0.00 $0.00

Pen/ Int: $0.23 Atty Fee: $0.00 Total Due: $1.97
 

Ector County Appraisal District
1301 E 8th Street

Odessa, Texas 79761‐4703
Phone:432‐332‐6834
Fax:432‐332‐1726
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Year Balance ISD OC COU HOS ODE ECUD GOL FMLR CED
2013 $1.74* $1.20 $0.18 $0.31 $0.05 $0.00 $0.00 $0.00 $0.00 $0.00

Pen/ Int: $0.49 Atty Fee: $0.45 Total Due: $2.67
 

Total due for all years: $4.64
* Status: SUIT FILED / Cause: CC2-11,369-T

Copyright © 2014 - 2016 | All Rights  Reserved
Developed & Maintained by LX Net Dev
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Last  Update-Appraisal Info:  May  4, 2015 
Last  Update-Unpaid Tax  Amounts:  May  1, 2015 
Payments made  after this date  are  not  reflected in UNPAID TAX  AMOUNTS.

Owner's Information
ENERGY COIL & RIGGING LLC
3750 KERMIT HWY
ODESSA, TX 79764-6433

Property Location
2525 N MARCO AVE

Property Legal Description
MARCO INDUSTRIAL SITES
BLOCK 4
LOTS 2-3 & 8

Land Size
2.7548

Undivided Interest Percent
1.000000

Account Number: 18100.00520.00000

Parcel Number: R100064357

DEED & EXEMPTION INFORMATION
Name Year Date Vol /  Pg Inst.# Exemptions
ENERGY COIL & RIGGING LLC 2015 1/20/2012 / 2012-00000831 None
SALMON THOMAS L SR 2011 None

IMPROVEMENT INFORMATION
Description Year SQFT Value
O33M - OFFICE 1982 1200 $49,383
WB1M - WAREHOUSE 1982 6000 $162,630
WB1M - WAREHOUSE 2014 6750 $239,066
WB1M - WAREHOUSE 2014 2800 $99,168

PROPERTY VALUES
  2015 2014 2013 2012 2011
TOTAL IMPROVEMENT VALUE $550,247 $196,299 $175,248 $116,602 $108,970
LAND MARKET VALUE $40,800 $40,800 $40,800 $40,800 $40,800
PRODUCTIVITY VALUE $0 $0 $0 $0 $0
TOTAL MARKET VALUE $591,047 $237,099 $216,048 $157,402 $149,770
10% HOMESTEAD CAP LOSS $0 $0 $0 $0 $0
APPRAISED VALUE $591,047 $237,099 $216,048 $157,402 $149,770

JURISDICTION VALUES & TAX RATES

 

2015
Value
Tax Rate
Tax Amt

2014
Value
Tax Rate

2013
Value
Tax Rate

2012
Value
Tax Rate

2011
Value
Tax Rate

ECTOR COUNTY $591,047
0.002973
$1,757.18

$237,099
0.002973

$216,048
0.002973

$157,402
0.003183

$149,770
0.003564

ECTOR COUNTY I S D $591,047
0.011610
$6,862.06

$237,099
0.011610

$216,048
0.011610

$157,402
0.011195

$149,770
0.011320

ECTOR CO HOSPITAL DIST $591,047
0.000510
$301.43

$237,099
0.000510

$216,048
0.000456

$157,402
0.000498

$149,770
0.000521

ODESSA COLLEGE $591,047
0.001766
$1,043.79

$237,099
0.001766

$216,048
0.001741

$157,402
0.001872

$149,770
0.001948

TOTAL ESTIMATED TAX AMOUNT $9,964.46

ORIGINAL TAX AMOUNTS
Year TAX ISD OC COU HOS ODE ECUD GOL FMLR CED
2014 $3,997.22 $2,752.72 $418.72 $704.89 $120.89 $0.00 $0.00 $0.00 $0.00 $0.00
 

Copyright © 2014 - 2016 | All Rights  Reserved
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*** Texas Commission on Environmental Quality *** Page 1 of 10
Notice of Registration Date: 05/05/2015

Industrial and Hazardous Waste
31752 LONE STAR DRUM

Solid Waste Registration #: 31752 EPA ID:TXD064215759 CN: CN600294458 RN: RN100584291

Company Name: ECTOR DRUM, INC. Region: 7 Initial Registration Date: 07/28/1980
Site Name: LONE STAR DRUM County: 135 ECTOR Last Amendment Date: 06/05/2013
Site Location: 2604 N MARCO AVE, ODESSA, 
TX

Land Type: PRIVATE Last Update Date: 08/13/2013

Primary Contact: BEARD, RANDY Title: ENVIRONMENTAL MANAGER

Mailing Address: PO BOX 1888 Phone:915-366-8352 

ODESSA, TX, 79760-1888

 

Registration Status: INACTIVE HW Permit: IW Permit: MW Permit:
 

Registration Type: GENERATOR,TRANSPORTER

Generator Type: Industrial

Hazardous Waste Generation Type: CONDITIONALLY EXEMPT SMALL QUANTITY GENERATOR

Receiver Type: null

Transporter Business Type: null

Transport Waste Class: 0

Universal Waste Activity:

Large Quantity Handler of Universal Waste (you accumulate 5,000 kg or more):

Destination Facility for Universal Waste:
NAICS Code: 423840 Industrial Supplies Merchant Wholesalers

Tax ID: 17514519390

000271



*** Texas Commission on Environmental Quality *** Page 2 of 10
Notice of Registration Date: 05/05/2015

Industrial and Hazardous Waste
31752 LONE STAR DRUM

Owner Information

Name: ECTOR DRUM INC,

Phone: 915-366-8352 

Address: PO BOX 1888

ODESSA, TX, 79760-1888

 

Operator Information

Name: ECTOR DRUM INC,

Phone: 915-366-8352 

Address: PO BOX 1888

ODESSA, TX, 79760-1888

 

Billing Contact: ECTOR DRUM INC, Title:

Billing Address: PO BOX 1888 Phone:   -   -     

ODESSA, TX, 79760-1888

 

Other Contact: BEARD, RANDY Role: STEERS CONTACT

Mailing Address: PO BOX 1888 Phone:915-366-8352 

ODESSA, TX, 79760-1888

 

As of 06/05/2013 - The next unassigned sequence number for WASTES is 0010.

The next unassigned sequence number for UNITS is 006.

**** WASTE INFORMATION ****

Texas Waste 
Code Waste Class Status

Waste Status 
Code Change 

Date
Mixed 

Radioactive
TCEQ Audit 
Complete

Waste Update 
Date

Inactive 
Reason

****** Active Wastes ******
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*** Texas Commission on Environmental Quality *** Page 3 of 10
Notice of Registration Date: 05/05/2015

Industrial and Hazardous Waste
31752 LONE STAR DRUM

Texas Waste 
Code Waste Class Status

Waste 
Status Code 
Change Date

Mixed 
Radioactive

TCEQ Audit 
Complete

Waste Update 
Date

Inactive 
Reason

** No Longer Generated Wastes **
00011101 1 Inactive 8/13/13 N No 6/5/13  

Waste Description: Spent caustic washwater/Drum reconditioner/6-10-91
Date of Generation: 7/22/94

Texas Form Code: 110 - Caustic aqueous waste

EPA Form Code:  

EPA Hazardous Waste Numbers: None
Current Management Units: None

Origin Codes: 1 - Generated on-site from a product process or service activity
NAICS Code:  

New Chemical Substance: N

 
00022031 1 Inactive 8/13/13 N No 6/5/13  

Waste Description: Solvents/Spent paint thinning and paint gun cleaning
Date of Generation: 7/22/94

Texas Form Code: 203 - Non-halogenated solvent

EPA Form Code:  

EPA Hazardous Waste Numbers: None
Current Management Units: None

Origin Codes: 1 - Generated on-site from a product process or service activity
NAICS Code:  

New Chemical Substance: N

 
00032061 1 Inactive  N No 6/5/13  

Waste Description: Waste oil/Drainings from trucks and equipment
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Notice of Registration Date: 05/05/2015

Industrial and Hazardous Waste
31752 LONE STAR DRUM

Texas Waste 
Code Waste Class Status

Waste 
Status Code 
Change Date

Mixed 
Radioactive

TCEQ Audit 
Complete

Waste Update 
Date

Inactive 
Reason

** No Longer Generated Wastes **
Date of Generation: 7/22/94

Texas Form Code: 206 - Waste oil

EPA Form Code:  

EPA Hazardous Waste Numbers: None
Current Management Units: OFF-SITE

Origin Codes: 1 - Generated on-site from a product process or service activity
NAICS Code:  

New Chemical Substance: N

 
00042051 1 Inactive 8/13/13 N No 6/5/13  

Waste Description: Chemicals and waste oils (drainings, flushing, and washings) drum reconditioning, 9/88
Date of Generation: 7/22/94

Texas Form Code: 205 - Oil-water emulsion or mixture

EPA Form Code:  

EPA Hazardous Waste Numbers: None
Current Management Units: OFF-SITE

Origin Codes: 1 - Generated on-site from a product process or service activity
NAICS Code:  

New Chemical Substance: N

 
00053081 1 Inactive  N No 6/5/13  

Waste Description: Metal scrap/Drum reconditioning, cleaning & testing, 6/91
Date of Generation: 7/22/94

Texas Form Code: 308 - Empty or crushed metal drums or conainers
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Industrial and Hazardous Waste
31752 LONE STAR DRUM

Texas Waste 
Code Waste Class Status

Waste 
Status Code 
Change Date

Mixed 
Radioactive

TCEQ Audit 
Complete

Waste Update 
Date

Inactive 
Reason

** No Longer Generated Wastes **

EPA Form Code:  

EPA Hazardous Waste Numbers: None
Current Management Units: OFF-SITE

Origin Codes: 1 - Generated on-site from a product process or service activity
NAICS Code:  

New Chemical Substance: N

 
00063892 2 Inactive 8/13/13 N Yes 6/5/13  

Waste Description: Paint dust/Steel dust/From shot blasting operation on empty 55 gal. drums/6/91
Date of Generation: 7/22/94

Texas Form Code: 389 - Nonhazardous sandblasting waste

EPA Form Code:  

EPA Hazardous Waste Numbers: None
Current Management Units: OFF-SITE

Origin Codes: 1 - Generated on-site from a product process or service activity
NAICS Code:  

New Chemical Substance: N

 
00079012 2 Inactive  N Yes 6/5/13  

Waste Description: Plant refuse, general & misc.
Date of Generation: 7/22/94

Texas Form Code: 901 - Plant production refuse

EPA Form Code:  

EPA Hazardous Waste Numbers: None
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Industrial and Hazardous Waste
31752 LONE STAR DRUM

Texas Waste 
Code Waste Class Status

Waste 
Status Code 
Change Date

Mixed 
Radioactive

TCEQ Audit 
Complete

Waste Update 
Date

Inactive 
Reason

** No Longer Generated Wastes **
Current Management Units: OFF-SITE

Origin Codes: 1 - Generated on-site from a product process or service activity
NAICS Code:  

New Chemical Substance: N

 
00084032 2 Inactive 8/13/13 N Yes 6/5/13  

Waste Description: Paint waste, solid/Cleaning drum painting equipment/6/91
Date of Generation: 7/22/94

Texas Form Code: 403 - Solids resins or polymerized organics

EPA Form Code:  

EPA Hazardous Waste Numbers: None
Current Management Units: OFF-SITE

Origin Codes: 1 - Generated on-site from a product process or service activity
NAICS Code:  

New Chemical Substance: N

 
0009205H H Inactive 8/13/13 N No 6/5/13  

Waste Description: Chemical and waste oil from drum reconditioning.  Drainage, flushings and washings. First 
generated 03/01.

Date of Generation: 1/10/00

Texas Form Code: 205 - Oil-water emulsion or mixture

EPA Form Code: Oil-water emulsion or mixture

EPA Hazardous Waste Numbers: D002
Current Management Units: OFF-SITE
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Industrial and Hazardous Waste
31752 LONE STAR DRUM

Texas Waste 
Code Waste Class Status

Waste 
Status Code 
Change Date

Mixed 
Radioactive

TCEQ Audit 
Complete

Waste Update 
Date

Inactive 
Reason

** No Longer Generated Wastes **

Origin Codes: 1 - Generated on-site from a product process or service activity

Source Codes: G02 - Stripping and acid or caustic cleaning
NAICS Code: 423830 Industrial Machinery and Equipment Merchant Wholesalers

New Chemical Substance: N
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Industrial and Hazardous Waste
31752 LONE STAR DRUM

**** UNITS AT THIS SITE MANAGING WASTE ****

WMU 
Sequence 
Number Unit Capacity

Capacity 
UOM Unit Status

Date of 
Unit 
Regis

Class of 
Waste 

from Offsite

UIC 
Permit 
Number

Unit 
Number 
on Permit

Unit 
Update 

Date

Deed 
Record 

Date
** 'Active', 'Closure Pending' & 'Closure Request' Units **

001   ACTIVE 6/1/80      

Unit Type: Tank

Unit Regulatory Status:  

Unit Description: Cap: 200 BBL"TANK STORAGE OF WASTE NUMBERS 001 AND 002"

Billing Class:  
 System Type Cd:

Unit Notes: Usage:  Storage

Wastes Currently Managed in Unit: None

Wastes Previously Managed in Unit: 00032061 00042051

 
002   ACTIVE 6/1/80      

Unit Type: Tank

Unit Regulatory Status:  

Unit Description: Cap: 160 BBL

Billing Class:  
 System Type Cd:

Unit Notes: Usage:  Processing

Wastes Currently Managed in Unit: None

Wastes Previously Managed in Unit: 00011101
 
004   ACTIVE 7/22/94    9/14/11  
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Industrial and Hazardous Waste
31752 LONE STAR DRUM

WMU 
Sequence 
Number Unit Capacity

Capacity 
UOM Unit Status

Date of 
Unit 
Regis

Class of 
Waste 

from Offsite

UIC 
Permit 
Number

Unit 
Number 
on Permit

Unit 
Update 

Date

Deed 
Record 

Date
** 'Active', 'Closure Pending' & 'Closure Request' Units **

Unit Type: Container Storage Area

Unit Regulatory Status: 05 Non-Hazardous Regulated

Unit Description: Drum and container storage area, East yard & drum crusher.

Billing Class:  
 System Type Cd: 141   Storage

Wastes Currently Managed in Unit: None

Wastes Previously Managed in Unit: 00053081

 
005   ACTIVE 7/22/94    9/14/11  

Unit Type: Containment Building

Unit Regulatory Status: 05 Non-Hazardous Regulated

Unit Description: Overhead dust collecting building, South side of Main Plant.

Billing Class:  
 System Type Cd: 141   Storage

Wastes Currently Managed in Unit: None

Wastes Previously Managed in Unit: 00063892 00084032
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Industrial and Hazardous Waste
31752 LONE STAR DRUM

WMU 
Sequence 
Number Unit Capacity

Capacity 
UOM Unit Status

Date of 
Unit 
Regis

Class of 
Waste 

from Offsite

UIC 
Permit 
Number

Unit 
Number 
on Permit

Unit 
Update 

Date

Deed 
Record 

Date
** 'Inactive', 'Closed', 'Post Closure Care', 'Never Built' & 'Not Required' Units **

003   INACTIVE 6/10/91      

Unit Type: Tank (Sub-surface)

Unit Regulatory Status:  

Unit Description: Cap: 5 BBL

Billing Class:  
 System Type Cd:

Unit Notes: Usage:  Storage

Wastes Currently Managed in Unit: None

Wastes Previously Managed in Unit: None

 

WMU 
Sequence 
Number Unit Capacity

Capacity 
UOM Unit Status

Date of 
Unit 
Regis

Class of 
Waste 

from Offsite

UIC 
Permit 
Number

Unit 
Number 
on Permit

Unit 
Update 

Date

Deed 
Record 

Date
** 'Not Yet Built' & 'Under Construction' Units **
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Texas Commission on Environmental Quality 
Investigation Report 

NA 

The TCEQ is com milted to accessibility. If you need assistance in accessing this document, please contact oce@tceq.texas.gov 

Customer: Ector Drum, Inc. 
Customer Number: CN600294458 

Regulated Entity Name: ECTOR DRUM 

Regulated Entity Number: RNioo584291 

Investigation # 912172 Incident Numbers 
i52318 

Investigator: CHRISTINE HAMMIT Site Classification CONDITIONALLY EXEMPT 
SMALL QUANTITY 
GENERATOR 

Conducted: 04/05/2011 -- 04/05/2011 NAIC Code: 423840 
SIC Code: 5085 

Program(s): INDUSTRlALAND HAZARDOUS WASTE 

Investigation Type: Compliance Investigation 

Additional ID(s): TXD064215759 
31752 

Location: 2604 N Marco Ave, Odessa, TX 

Local Unit: REGION 07 - MIDLAND Address: 2604 N MARCO AVE, 
ODESSA, TX, 79762 Activity Type(s): IHWCMPL - Complaint investigation 

Principal(s ): 
Role 

RESPONDENT 

Contact(s): 

Role 

Notified 

Participated in 
Investigation 

Regulated Entity 
Contact 

Name 

ECTOR DRUM INC 

Title 

ENVIRONMENTAL 
MANAGER 

ENVIRONMENTAL 
MANAGER 

ENVIRONMENTAL 
MANAGER 

Name 

MR RANDY BEARD 

MR RANDY BEARD 

MR RANDY BEARD 

Other StaffMember(s): 
Role 
Supervisor 
Supervisor 

Checklist Name 
IHW COMPLAINT 

Name 
JARED BASURTO 
WILLIAM EDMISTON 

Associated Check List 
Unit Name 
LoneStar20ll 

Phone 

Cell 
Home 
Work 

Work 

(432) 556-3939 
(432) 337-0786 
(432) 366-8352 

(432) 366-8352 
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ECTOR DRUM - ODESSA 

4/5/2011 Inv. # - 912172 

Pa e2 of 3 

Investigation Comments: 

INTRODUCTION 
On April 5, 2011 at 2:30PM, Christine Hammit, Environmental Investigator with the Region 7 TCEQ office 
attempted t.o conduct a complaint investigation of the subject facilities. Lone Star Drum is located at 2525 N. 
Marco Avenue in Odessa, Ector County. The area surrounding the facility has traditional been mainly industrial 
and pasture. Several housing developments have been completed in the recent years adjacent to this industrial 
zoning. 

The complaint stated there was waste water spillage around the loading dock area. The owner was also 
accumulating waste water in containers in two tractor trailers and assorted drums and toles in the lot behind the 
office building. According to the complaint this has been going on for a couple of years. 

The facility was not operating, there were no cars in any of the parking areas and all the doors were locked. It 
appeared to be closed. The investigator elected to call the owner, Randy Beard, whose cell phone number was 
located on the door for emergencies. Mr. Beard, answered the telephone and when questioned stated he had laid 
off aU the employees on Wednesday, March 30, 2011 and was in the process of closing the facility. According to 
Mr. Beard, they just didn't have enough business to keep operating in the red. Lone Star was closing its doors 
after 29 years of operation. He was still going in and working on properly disposing of the wastes left on site. 

GENERAL FACILI1Y AND WASTE PROCESS INFORMATION 
Lone Star conducted drum recycling operations at their Marco Ave. Location. Drums received were "RCRA 
empty" and come from oilfield industrial sources consisting primarily of crude oil treabnent, corrosive chemicals 
and lubrication oils. 

The reconditioning process began with drums receiving a mild caustic solution for washing and triple rinsing. 
Containers were dried, air pressure tested and painted for eventual resale. The caustic solution used in rinsing 
was recycled until caustic properties become spent. The waste s tream was then pH adjusted prior to storage in 
Fae. (001), a 200 gallon above ground tank. The waste water was then transported off-site for disposal. 

The majority of waste streams generated were Class I and II wastes. Plant refuse including shredded plastic pails 
was taken to Charter Waste Management Landfill, Odessa for disposal. Small amounts of paint gun cleaning 
solvent was routinely generated, however they mixed it with new paint for thinning prior to application, since only 
one color paint was used. Metal drums in generally poor condition were b·iple rinsed, crushed, and taken to 
Commercial Metals, Odessa for reclamation. 

BACKGROUND 
There was one previous waste complaint for this facility. No waste violations were noted. However, it was 
suggested that Lone Star improve their housekeeping. Rainwater/waste water from operations was noted on the 
concrete floor of the facility and also being stored in the secondary containment for their product tanks. (This 
facility is very old and the roof has several holes in it; and the area has been experiencing some rainfall over the 
previous week.) Mr. Beard stated they usually clean the place up on Saturdays, it was suggested that instead they 
should 
initiate daily housekeeping. 

ADDITIONAL INFORMATION 
Mr. Beard is working on disposal of the wastes remaining at the facility. 

No Violations Associated to this Investigation 
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ECTOR DRUM - ODESSA , 
4 / 5/ 2011 Inv.# - 912172 

Signed Date _ _ ___ _ 

Environmental Investigator 

Signed Date _ ____ _ 

Supervisor 

Attachments: (in order of final report.submittal) 

_ Enforcement Action Request (EAR) 

_ Letter to Facility (specify type) : _ ___ _ 

investigation Report 

_ Sample Analysis Results 

__ Manifests 

__ Notice of Registration 

_,Maps, Plans, Sketches 

_ Photographs 

__Correspondence from the facility 

_ Other (specify): 
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SITE SEARCH:

please enter search phrase
 

Go

SUBJECT INDEX

 Air   Water   Waste

Search TCEQ Data
Agency Organization Map

SITE NAVIGATION:

Cleanups, Remediation

Emergency Response

Licensing

Permits, Registrations

Preventing Pollution

Recycling

Reporting

Rules
 

About TCEQ

Contact Us
 

Have you had contact with the
TCEQ lately? Complete our
Customer Satisfaction Survey.

 

Questions or Comments: 
oce@tceq.texas.gov

Complaint Status
Complaint Tracking #:   128341
Complaint Received Date:  08/10/2009
Number Complaining:  1
 
Status:  CLOSED

Status Date:  08/19/2009
 
Nature:  ODOR

Frequency:  INTERMITTENT

Duration: 
Media:  AIR

Program:  AIR QUALITY - HIGH LEVEL

Priority:  Within 30 Calendar Days

Effect:  ENVIRONMENTAL
 
Receiving W ater Body:   
 
Regulated Entity:  ECTOR DRUM

County:  ECTOR

Description:

Complainant alleges strong odor later in the day as the temperature rises.

Comment:

Ms. Broeder and Ms. Christine Hammit, Industrial Hazardous Waste
Investigators, arrived at Lone Star Drum Company at approximately 1000
hours on August 18, 2009. The RE is located in an industrial area of Ector
County that is close to a residential development. Upon arrival, Ms. Broeder
conducted an odor survey of the property; no odors were detected in front of
the business. The investigators then went inside the facility and were
informed the owner, Mr. Randy Beard, was on an errand. The employee
contacted Mr. Beard by phone. Ms. Hammit spoke with Mr. Beard on the
phone and he stated he would be back in approximately 15 minutes.

When Mr. Beard arrived he was informed that an odor complaint had been
lodged against the facility and he took the investigators on a tour of the
facility. In the drum storage yard, a slight pesticide odor was detected. From
the drum storage yard, the investigators toured the drum cleaning and
refurbishing facility located directly across Marco Ave. Inside the facility a slight
styrene type odor was detected.

Following the tour, Ms. Hammit informed Mr. Beard the facility had poor
housekeeping and suggested cleaning up any spills and standing water
immediately instead of waiting until Saturday when general housekeeping
duties were performed. Ms. Broeder informed Mr. Beard that she was unable
to detect any odors while alongside Marco Ave., but an additional odor survey
still had to be conducted in the vicinity of the complainant.

At approximately 1045 hours the investigators departed Lone Star Drum and
proceeded to the complainant's residence. Again no odors were detected in the

javascript:popWindow('glossary.html#program')
http://www.tceq.texas.gov/nav/main/reporting.html
http://www.tceq.texas.gov/
javascript:popWindow('glossary.html#statusdate')
javascript:popWindow('glossary.html#duration')
http://www.tceq.texas.gov/about
http://www.tceq.texas.gov/nav/main/business_licensing.html/
http://www.tceq.texas.gov/response/
http://www.tceq.texas.gov/about/directory
http://www.tceq.texas.gov/nav/cec/cleanups.html
http://www.tceq.texas.gov/nav/rules/rules_rulemaking.html
javascript:popWindow('glossary.html#status')
http://www.tceq.texas.gov/subject/subject_waste.html
http://www.tceq.texas.gov/subject/subject_water.html
javascript:popWindow('glossary.html#rwb')
http://www.tceq.texas.gov/nav/main/pollution_prevention.html
http://www.tceq.texas.gov/about/organization
http://www.tceq.texas.gov/subject/subject_air.html
javascript:popWindow('glossary.html#priority')
http://www.tceq.texas.gov/nav/data
http://www.tceq.texas.gov/nav/main/business_permitting.html
http://www11.tceq.texas.gov/customersurvey/index.cfm
javascript:popWindow('glossary.html#media')
mailto:oce@tceq.texas.gov
http://www.tceq.texas.gov/nav/main/recycling.html
javascript:popWindow('glossary.html#trackingnumber')
javascript:popWindow('glossary.html#county')
javascript:popWindow('glossary.html#rn')
javascript:popWindow('glossary.html#freq')
http://www.tceq.texas.gov/subject/index.html
javascript:popWindow('glossary.html#nature')
javascript:popWindow('glossary.html#effect')


vicinity of the complainant's residence, despite the area being downwind of
Lone Star Drum. The temperature was 85 degrees Fahrenheit with winds out
of the south at approximately 12 miles per hour (Attachment 1).

On August 19, 2009, Ms. Broeder contacted Mr. Beard by phone to discuss the
painting operation at the facility. Ms. Broeder asked Mr. Beard approximately
how many gallons of paint are used on a yearly basis. Mr. Beard did not have
the information readily available and called Ms. Broeder back around 0945
hours. Mr. Beard stated he used approximately 2,900 gallons of paint a year
and painted approximately 250 drums a day for an average of six hours a day.
Mr. Beard said the painting area is not enclosed and that he did not have a
permit for outdoor surface coating and no air related authorizations were
found in Central Registry. Ms. Broeder informed Mr. Beard due the amount of
painting done he would need to obtain the proper authorization and a Notice
of Violation (NOV) will be issued for conducting outdoor spray painting without
proper authorization. This is an alleged violation of Title 30 Texas
Administrative Code Chapter 116 § 116.10(a)(4).

Action  Taken:

Complaint was received in the R7 office, entered and assigned to an
investigator. The complaint was originally entered and assigned as a waste
complaint. Upon further investigation, by both sections, a potential air issue
was discovered. Therefore, this complaint was noted as multimedia.

Complaints #127916 and #128341.

View Investigation Details Return to Top
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SITE SEARCH:
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SUBJECT INDEX
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SITE NAVIGATION:

Cleanups, Remediation

Emergency Response

Licensing

Permits, Registrations

Preventing Pollution

Recycling

Reporting

Rules
 

About TCEQ

Contact Us
 

Have you had contact with the
TCEQ lately? Complete our
Customer Satisfaction Survey.

 

Questions or Comments: 
oce@tceq.texas.gov

Complaint Status
Complaint Tracking #:   127916
Complaint Received Date:  08/10/2009
Number Complaining:  1
 
Status:  CLOSED

Status Date:  09/04/2009
 
Nature:  ODOR

Frequency:  INTERMITTENT

Duration: 
Media:  WASTE

Program:  INDUSTRIAL AND HAZARDOUS WASTE

Priority:  Within 30 Calendar Days

Effect:  ENVIRONMENTAL
 
Receiving W ater Body:   
 
Regulated Entity:  ECTOR DRUM

County:  ECTOR

Description:

Complainant alleges Lone Star Drum has drums stacked along the fence line.
Complainant alleges that when travels home past the area, notices a strong
odor. Complainant alleges notices odors at house usually later in the day as
the tempreature increases. Complainant alleges concerned that the chemicals
that cause the odor may have health effects.

Comment:

ADDITIONAL INFORMATION

While the air investigation did not confirm an odor, it was noted that the
facility had a paint area. Mr. Beard was contacted for details on their painting
operations. Based on the amount of paint used per year and the number of
hours of painting per day, Lone Star is required to have a permit. A notice of
violation was sent to Lone Star informing them a permit was required. Please
see Investigation No. 766543 for complete details. The complainant was
informed of the results of the investigation through the air portion of the
complaint.

Action  Taken:

Complaint received in the R7 office, entered and assigned to an investigator.
Investigators visited the site on August 18, 2009.

View Investigation Details Return to Top
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Detail of:
For: 

  

Held by: 

Solid Waste
Registration

Status: 

Mailing
Address:

Central Registry

Industrial and Hazardous Waste Solid Waste Registration 31752  
ECTOR  DRUM (RN100584291)
2604 N MARCO AVE, ODESSA
INACTIVE

ECTOR  DRUM INC (CN600294458)
OWNER  OPERATOR    View Compliance History
PO BOX 1888 ODESSA, TX 79760-1888

Facility Information
IHW Waste
Texas Waste Code Waste Description

00011101 Spent caustic washwater/Drum reconditioner/6-10-91 

00022031 Solvents/Spent paint thinning and paint gun cleaning 

00032061 Waste oil/Drainings from trucks and equipment 

00042051 Chemicals and waste oils (drainings, flushing, and washings) drum reconditioning, 9/88 

00053081 Metal scrap/Drum reconditioning, cleaning & testing, 6/91 

00063892 Paint dust/Steel dust/From shot blasting operation on empty 55 gal. drums/6/91  

00079012 Plant refuse, general & misc. 

00084032 Paint waste, solid/Cleaning drum painting equipment/6/91 

0009205H Chemical and waste oil from drum reconditioning. Drainage, flushings and washings. First generated
03/01. 
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Report Data Errors 
Statewide Links: Texas.gov | Texas Homeland Security | TRAIL Statewide Archive | Texas Veterans Portal
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DRINKING WATER SURVEY REPORT 
AND 

WATER WELL INVENTORY 

Lonestar Drum Facility 

2604 North Marco Avenue 
Odessa (Ector County), Texas 79762 

October 28, 2014 

Prepared f or: 

Texas Commission on Environmental Quality 
Petroleum Storage Tank Division 
State Lead Remediation Section 

P.O. Box 13087, MC-136 
Austin; Texas 78711-3087 

Prepared by: 
SWS Environment 
9204 Hwy 287 NW 

Fort Worth_, Texas 76131 

SWS Project No. RW2-410-1411 

ENVIRONMENTAL SERVICES ______________ _____, 
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ENVIRONMENTAL SERVICES 

Scboppa's Material Handling located at 2627 North Marco Ave .. Permian Anchors located at 
6927 East Business 20. and New Life Church located at 7184 Club Drive. The usage of water 
from wells at six (6) faciJities was not documented as no one was available to interview. These 
facilities include: 1) H.K. Electric located at 270 I North Marco A venue, 2) Mr. Bobby Moore-
6938 East Commerce Street 3) B- Mac Corporation. 6955 East Commerce Street. 4) Adam 
Doyle-6958 East Commerce Street~ 5) PRB Machine -6968 East Commerce Street and 6) APP 
Auto Pax/Cardinal Industries lnc. located at 6977 East Commerce Street. 

We appreciate the opportunity to ass.ist you with this project and to provide you wi1h this 
infonnation. If you have any questions. please call me at 817 829-9135. 

Sil, . 
Damon~~ -
Senior Geologist 

Attachments: Figure 1.0 Site Vicinity Map, Figure 2.0 Aerial Photograph. Table 1.0 Survey 
Data, Banks 0.5-Mile Radius Water Well Report, Access Agreements. Analytical Data 



 

24‐H

Emergenc

Remediati

Field Servi

Waste Ser

Wa

Hour Emergenc

y Response

ion  

ices  

rvices 

ATTA

Vicinity

ater Well Lo

cy Response @ 

 
 

ACHMENT
 
 

y Map - Figu
 

ocation Map

877.742.4215

T 1 

ure 1 

p - Figure 2

5 

www

 

9204 Hwy 2
Fort Worth, TX
Phone: 817.84

Fax: 817.30
w.swsenvironmen

287 NW
X 76131
47.1333
06.8086
ntal.com



9204�Hwy�287�NW
Fort�Worth,�Texas�76131

Site�Location



9204�NW�Hwy�287
Fort�Worth,�TX��76131

Date:�10/14/14

Project�No.
RW2�410�1411

Figure�3.0
0.25�Mile�Radius�Aerial�Map

2604�N.�Marco�Ave.
Odessa,�Texas�79762

N

12 11

10

9

9 9

12

13

21
22 23 24

25

26 28

27 30

29
31

34

32 3335

18

20

9

19
9

1

17

16

16

9

15

4
5

5

7

8

3
2

14

7



 

24‐H

Emergenc

Remediati

Field Servi

Waste Ser

Hour Emergenc

y Response

ion  

ices  

rvices 

ATTA

Table 1

cy Response @ 

ACHMENT
 
 

1 – Survey D

877.742.4215

T 2 

Data 

5 

www

9204 Hwy 2
Fort Worth, TX
Phone: 817.84

Fax: 817.30
w.swsenvironmen

287 NW
X 76131
47.1333
06.8086
ntal.com



Table 1
Properties Surveyed Within 0.25 Mile of

2604 N. Marco Ave.
Odessa, Texas  79762

SWS                  
Figure 1.0             
Map ID No.

Banks Env.
Well No. State Well ID No.

Distance from known 
extent of groundwater 
impact contamination 

(feet)

Physical Address of Well

Latitude  Longitude
(Decimal Degrees)

Well No. Total Depth 
(feet)

Screened Interval 
(feet)

Sealed Interval 
(feet)

Private Drinking 
Water Well? (Yes 

or No)

Affected or 
Potentially 

Affected? (Yes or 
No)

Property Name, Current Mailing 
Address 

Well Users Name, Current Mailing 
Address 

1 Not Identified NA Subject Site 31.88548 Lat.                  
-102.29437 Long. 1 well UNK UNK UNK

Well formerly used 
as PW, well at 

store not in use
Yes -1.5 ft. PSH Former Lonestar Drum Recycling Ronny Beard

2 Not Identified NA 293'  and 764'

31.88548 Lat.                  
-102.29349 Long./              

31.887923 Lat.                 
-102.295131 Long

2 Wells-1 at each 
location UNK UNK UNK

Wells used for 
toilets/washing 

hands

Not at present 
time*

Guardian Wellhead Protection,      
2584 North Marco and  6907 E. 

Commerce, Odessa 79762

C/O Lance Bolds- Attorney           
11757 Katy Freeway,                
Houston Texas 77079               

3 3 & 4 45-06-8NN           
WIID3137 350' and 334'

31.885157 Lat.                 
-102.293884 Long./             

31.884999 Lat.                 
-102.29361 Long.

2 Wells           
Adjacent

110'        
120'

80-110'          
60-120'

0-20'            
0-60'

Stephenson well 
used for toilets UNK Former Foster Storage

*Randy Stephenson                 
2564 North Marco Ave.,              

Odessa, TX 79762

4 Not Identified NA NA NA NA NA NA NA City Water NA Woody Gregory 2414 North Marco Ave.,              
Odessa, TX  79762

5 Not Identified
45-0-08              

2 others not 
idenitified

443', 875'm 834'

31.884842 Lat.                 
-102.293566 Long./             

31.883519 Lat.                 
-102.293838 Long./             

31.883667 Lat.                 
-102.293662 Long.

3 Wells have City 
Water

112'        
UNK       
UNK

71-112           
UNK            
UNK

UNK            
UNK            
UNK

No, used for 
irrigation UNK

Scott Thane                      
Ditching Service LTD              
6901 E. Business 20               
Odessa, TX  79768

*Scott Thane                       
P.O. Box 13888,                    

Odessa, TX  79762

6 Not Identified NA 813' 31.883796 N Lat               
-102.293515 W Long. 1 well UNK UNK UNK Yes, use well for 

ice maker UNK
Permian Anchors  6927 E. Business 

20                              
Odessa, TX  79762

*Sylvia Herriage                    
6927 E. Business 20                
Odessa, TX  79762

7 Not Identified NA 797' 31.883923 Lat.                 
-102.293182 Long. 1 well UNK UNK UNK Well used for 

toilets ect. UNK
Satellite Distributors               
6931 E. Business 20               
Odessa, TX  79762

Satellite Distributors                
6931 E. Business 20                
Odessa, TX  79762

8 Banks 7 & 13 
Misplotted NA 628' 31.884645 Lat.                 

-102.293072 Long. 1 well for irrigation UNK UNK UNK City Water UNK
Graham Brothers Entertainment     

6999 E. Business 20               
Odessa, TX  79762

Graham Brothers Entertainment      
6999 E. Business 20                
Odessa, TX  79762

9 8 Misplotted NA 1035', 1268', 831'

31.885861 Lat.                 
-102.291020 Long./             

31.887549 Lat.                 
-102.290801 Long./             

31.886282 Lat.                 
-102.291723 Long.

3 wells
UNK       
UNK       
UNK

UNK            
UNK            
UNK

UNK            
UNK            
UNK

Bottled drinking 
water/toilets, ect. UNK

Rama Fabricators                 
P.O. Box 7346                    

Odessa, Texas  79760-7346

*Ronny Rains/Rama Fabricators      
P.O. Box 7346                      

Odessa, Texas  79760-7346

9 Not Identified NA 597'
                             

31.88432 N Lat.                
-102.294994 Long.

1 well UNK UNK UNK
Bottled 

water/irrigation, 
toilets

UNK
Rama Fabricators                 

P.O. Box 7346                    
Odessa, Texas  79760-7346

*Ronny Rains/Rama Fabricators      
P.O. Box 7346                      

Odessa, Texas  79760-7346



Table 1
Properties Surveyed Within 0.25 Mile of

2604 N. Marco Ave.
Odessa, Texas  79762

SWS                  
Figure 1.0             
Map ID No.

Banks Env.
Well No. State Well ID No.

Distance from known 
extent of groundwater 
impact contamination 

(feet)

Physical Address of Well

Latitude  Longitude
(Decimal Degrees)

Well No. Total Depth 
(feet)

Screened Interval 
(feet)

Sealed Interval 
(feet)

Private Drinking 
Water Well? (Yes 

or No)

Affected or 
Potentially 

Affected? (Yes or 
No)

Property Name, Current Mailing 
Address 

Well Users Name, Current Mailing 
Address 

9 Not Identified NA 361'
                             

31.886961  Lat.                
-102.294991 Long.

1 well UNK UNK UNK
Bottled 

water/irrigation, 
toilets

UNK
Rama Fabricators                 

P.O. Box 7346                    
Odessa, Texas  79760-7346

*Ronny Rains/Rama Fabricators      
P.O. Box 7346                      

Odessa, Texas  79760-7346

10 27, 31, 34, 39, 
42 See Banks Report 1641', 1774'

 31.886872 Lat.                
-102.289180 Long./             

31.887266 Lat.                 
-102.288849 Long

2 wells identified See Banks 
Report

See Banks 
Report

See Banks 
Report

Yes, ice maker, 
pool UNK

New Life Church                  
7184 Club Drive                   

Odessa, TX  79762

*Tim Halstead, Pastor               
7184 Club Drive                    

Odessa, TX  79762

11 7, 15, 17, 22, 
23, 28, 31 See Banks Report Various See Banks Report 7+ See Banks 

Report
See Banks 

Report
See Banks 

Report
No-Club house on 

City Water UNK
Odessa Country Club              
No. 1 Fairway Drive                
Odessa, TX  79765

Ryan George, Club Manager         
No. 1 Fairway Drive                 
Odessa, TX  79765

12 18, 19, 24, 25, 
26, 46, 56 See Banks Report Various See Banks Report 8+ See Banks 

Report
See Banks 

Report
See Banks 

Report
City Water wells 

for irrigation UNK
Permian Homes LLC               

13020 Hwy 191                    
Odessa, TX  79707

David Cook, President              
13020 Hwy 191                     

Odessa, TX  79707

13 9, 12, 13, 16, 
21, 29, 40 See Banks Report Various See Banks Report 7+ See Banks 

Report
See Banks 

Report
See Banks 

Report
City Water wells 

for irrigation UNK
Sunset Memorial Gardens          

6801 E. Business 20               
Odessa, TX  79762

Mel Wideman, Funeral Director       
6801 E. Business 20                
Odessa, TX  79762

14 14 45-06-8NN 1058'
                             

31.883124 Lat.                 
-102.294799 Long.

1 well 113' 50-113' 48-50' Water used for 
toilets, sinks UNK

Ewing Golf & Irrigation             
6895 E. Business Hwy 20           

Odessa, TX  79762

Tyler Mayes, Manager               
6895 E. Business Hwy 20            

Odessa, TX  79762

15 Not Identified NA 1028'
                             

31.883213 Lat.                 
-102.294822 Long.

1 well UNK UNK UNK Water used for 
toilets, sinks UNK

Midland-Odessa Auto Auction       
2521 N. Marco Ave.                
Odessa, TX  79762

Kye Johnson, Owner                
2521 N. Marco Ave.                 
Odessa, TX  79762

16 1 idenitified, 6 45-06-8 558'                     
524'

                             
31.884912 Lat.                 

-102.295492 Long./             
31.884727 Lat.                 

-102.295362 Long.

2 wells 107'        
UNK

50-107'          
UNK

0-15'            
UNK

Water used for 
irrigation, toilets, 

sinks
UNK

*Tommy and Brianne Hudson       
2565 N. Marco Ave.                
Odessa, TX  79762

*Tommy and Brianne Hudson        
2565 N. Marco Ave.                 
Odessa, TX  79762

17 2 45-06-8NN 336'
                             

31.886031 Lat.                 
-102.295236 Long.

1 well 110' Not on log 0-30' well used for 
toilets, sinks UNK

Energy Coil & Riggin               
2925 N. Marco Ave.                

Midland, Texas  79762

Energy Coil & Riggin                
2925 N. Marco Ave.                 

Midland, Texas  79762

18 Not Identified NA 451'                     
485'

                             
31.886259 Lat.                 

-102.295967 Long./             
31.886888 Lat.                 

-102.295957 Long.

2 wells           UNK       
UNK

UNK            
UNK

UNK            
UNK

Well used for RO 
ice maker UNK

Shoppas Material Handling         
2627 N. Marco Ave.                
Odessa, TX  79762

Leroy Bird, Manager                
2627 N. Marco Ave.                 
Odessa, TX  79762

19 Not Identified NA 318'
                             

31.886678 Lat.                 
-102.294949 Long.

1 well UNK UNK UNK Water used in 
toilets, sinks UNK

Vital Signs                       
2628 N. Marco Ave.                
Odessa, TX  79762

*Chris Byrne, Owner                
2628 N. Marco Ave.                 
Odessa, TX  79762



Table 1
Properties Surveyed Within 0.25 Mile of

2604 N. Marco Ave.
Odessa, Texas  79762

SWS                  
Figure 1.0             
Map ID No.

Banks Env.
Well No. State Well ID No.

Distance from known 
extent of groundwater 
impact contamination 

(feet)

Physical Address of Well

Latitude  Longitude
(Decimal Degrees)

Well No. Total Depth 
(feet)

Screened Interval 
(feet)

Sealed Interval 
(feet)

Private Drinking 
Water Well? (Yes 

or No)

Affected or 
Potentially 

Affected? (Yes or 
No)

Property Name, Current Mailing 
Address 

Well Users Name, Current Mailing 
Address 

20 5 45-14-1 418'
                             

31.887095 Lat.                 
-102.29460 Long.

1 well 92' 70-80' 0-59' Water used in 
toilets, sinks UNK

Sabre Energy Services             
264 N. Marco Ave.                 
Odessa, TX  79762

David Collyer, Manager              
264 N. Marco Ave.                  
Odessa, TX  79762

21 Not Identified NA 784'
                             

31.887685 Lat.                 
-102.295881 Long.

1 well UNK UNK UNK UNK, no one 
available UNK

H K Electric                      
2701 N. Marco Ave.                
Odessa, TX  79762

H K Electric                       
2701 N. Marco Ave.                 
Odessa, TX  79762

22 Not Identified NA 293'  and 764'

31.88548 Lat.                  
-102.29349 Long./              

31.887923 Lat.                 
-102.295131 Long

2 Wells-1 at each 
location UNK UNK UNK

Well used for 
toilets/washing 

hands

Not at present 
time*

Guardian Wellhead Protection,      
2584 North Marco and  6907 E. 

Commerce, Odessa 79762

C/O Lance Bolds- Attorney           
11757 Katy Freeway,                
Houston Texas 77079               

23 10            
10

WIID 13903          
2 759'

                             
31.888055 Lat.                 

-102.294721 Long.
1 well 117' 67-117' 50-67'           

0-10'
Well used for 
toilets, sinks UNK

Davis Lynch/Forum Energy 
Technologies                     

6919 East Commerce              
Odessa, TX  79762

*Kashie Kazanii                    
6919 East Commerce               

Odessa, TX  79762

24 Not Identified NA 768'
                             

31.888052 Lat.                 
-102.294712 Long.

1 well UNK UNK UNK Well used for 
toilets, sinks UNK

Iron Horse Tods LLC               
6923 East Commerce              

Odessa, TX  79762

Michelle Ozuna, Manager            
6923 East Commerce               

Odessa, TX  79762

25 Not Identified NA 812'
                             

31.888185 Lat.                 
-102.294082 Long.

1 well UNK UNK UNK well used for 
toilets, sinks UNK

Secorp Industries                 
6937 East Commerce              

Odessa, TX  79762

Chris Barber                       
6937 East Commerce               

Odessa, TX  79762

26 Not Identified NA 456'
                             

31.887104 Lat.                 
-102.293753 Long.

1 well UNK UNK UNK UNK UNK
Bobby Moore                     

6938 East Commerce              
Odessa, TX  79762

Bobby Moore                      
6938 East Commerce               

Odessa, TX  79762

27 Not Identified NA 937'
                             

31.888234 Lat.                 
-102.292937 Long.

1 well UNK UNK UNK well used for 
toilets, sinks UNK

County Line Adult Superstore       
6947 E. Commerce                
Odessa, TX  79762

Nick Menke, Manager               
6947 E. Commerce                 
Odessa, TX  79762

28 Not Identified NA 527'
                             

31.887176 Lat.                 
-102.293390 Long.

1 well UNK UNK UNK Well used for 
toilets, sinks UNK

CTI                              
6926 East Commerce              

Odessa, TX  79762

Jim Cameron, Owner                
6926 East Commerce               

Odessa, TX  79762

29 Not Identified NA 570'
                             

31.887050 Lat.                 
-102.293037 Long.

1 well UNK UNK UNK well used for 
toilets, sinks UNK

Ricky New                       
6948 East Commerce              

Odessa, TX  79762

Ricky New                         
6948 East Commerce               

Odessa, TX  79762

30 Not Identified NA 873'
                             

31.888205 Lat.                 
-102.293358 Long.

1 well UNK UNK UNK UNK UNK
B-Mac Corp.                      

6955 East Commerce              
Odessa, TX  79762

B-Mac Corp.                       
6955 East Commerce               

Odessa, TX  79762



Table 1
Properties Surveyed Within 0.25 Mile of

2604 N. Marco Ave.
Odessa, Texas  79762

SWS                  
Figure 1.0             
Map ID No.

Banks Env.
Well No. State Well ID No.

Distance from known 
extent of groundwater 
impact contamination 

(feet)

Physical Address of Well

Latitude  Longitude
(Decimal Degrees)

Well No. Total Depth 
(feet)

Screened Interval 
(feet)

Sealed Interval 
(feet)

Private Drinking 
Water Well? (Yes 

or No)

Affected or 
Potentially 

Affected? (Yes or 
No)

Property Name, Current Mailing 
Address 

Well Users Name, Current Mailing 
Address 

31 8 WIID35975 576'
                             

31.886944 Lat.                 
-102.292777 Long.

1 well 120' 10-120' 0-20' UNK UNK
Adam Doyle                      

6958 East Commerce              
Odessa, TX  79762

Adam Doyle                       
6958 East Commerce               

Odessa, TX  79762

32 Not Identified NA 926'
                             

31.888235 Lat.                 
-102.293017 Long.

1 well UNK UNK UNK Well used for 
toilets, sinks UNK

Systech                          
6965 East Commerce              

Odessa, TX  79762

*Larry Thorton                     
6965 East Commerce               

Odessa, TX  79762

33 Not Identified NA 1132'
                             

31.888617 Lat.                 
-102.292449 Long.

1 well UNK UNK UNK well used for 
toilets, sinks UNK

Pro Inspection Inc.                
6975 East Commerce              

Odessa, TX  79762

David Nance, Owner                
6975 East Commerce               

Odessa, TX  79762

34 Not Identified NA 655'
                             

31.886938 Lat.                 
-102.292568 Long.

1 well UNK UNK UNK Unknown use UNK
PRB Machine                     

6968 East Commerce              
Odessa, TX  79762

PRB Machine                      
6968 East Commerce               

Odessa, TX  79762

35 Not Identified NA 1238'
                             

31.888695 Lat.                 
-102.291982 Long.

1 well UNK UNK UNK Unknown use UNK

APP Auto Pax/                    
Cardinal Industries Inc.             
6977 East Commerce              

Odessa, TX  79762

APP Auto Pax/                     
Cardinal Industries Inc.              
6977 East Commerce               

Odessa, TX  79762
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Location

TX

Coordinates

Longitude & Latitude in Degrees Minutes Seconds -102° 17' 40", 31° 53' 9"

Longitude & Latitude in Decimal Degrees -102.294372°, 31.88596°

X and Y in UTM 755919.18, 3530988.64 (Zone 13)

Elevation

Target Property lies 2883.07 feet above sea level.

Zip Codes Searched

Search Distance Zip Codes (historical zip codes included)

Target Property 79762

0.5 miles 79762, 79765

Topos Searched

Search Distance Topo Name

Target Property Odessa NE (1982)

0.5 miles Odessa NE (1982)
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1 WIID29435
1 TX TWDB WIID Jamie Poldrack Domestic 120 6/30/2012 -102.293888 31.885833 2883 ft () View

2 45-06-8NN TX TCEQ HIST Berry Hill Drilling &
Supply Domestic 110 05/03/1976 -102.295236 31.886031 2883 ft (+) View

3 45-06-8NN TX TCEQ HIST Ch. Foster Domestic 110 03/12/1982 -102.293884 31.885157 2883 ft () View

4 WIID31137
4 TX TWDB WIID Randy Stephenson Domestic 120 1/11/2013 -102.29361 31.884999 2883 ft () View

5 45-14-1 TX TCEQ HIST Petroplex Savings Industrial 92 10/03/1988 -102.294985 31.887108 2883 ft (+) View

6 45-06-8 TX TCEQ HIST Briaane Hudson Domestic 107 05/03/1995 -102.295352 31.884727 2882 ft (-1) View

7 45-06-812 TX TWDB GW Odessa Country Club Domestic 115 01/01/1946 -102.292499 31.885555 2883 ft () View

8 WIID35975
0 TX TWDB WIID Adam Doyal Domestic 120 4/12/2014 -102.292777 31.886944 2882 ft (-1) View

9 45-06-805 TX TWDB GW Sunset Memorial Gardens
#2 well Irrigation 116 01/01/1961 -102.296666 31.885833 2883 ft () View

10 WIID13903
2 TX TWDB WIID Bob Simpkins Domestic 117 4/8/2008 -102.294721 31.888055 2883 ft () View

11 45-06-8 TX TCEQ HIST Watson Packers Domestic 112 07/09/1987 -102.293829 31.883726 2882 ft (-1) View

12 45-06-802 TX TWDB GW Sunset Memorial Gardens Irrigation 116 01/01/1963 -102.296944 31.886944 2883 ft (+) View

13 45-06-809 TX TWDB GW Sunset Memorial
Gardens, Inc. Well #14 Irrigation 120 n/a -102.296944 31.887221 2883 ft () View

14 45-06-8NN TX TCEQ HIST American Fence Domestic 113 n/a -102.294437 31.883206 2882 ft (-1) View

15 45-06-813 TX TWDB GW Odessa Country Club Irrigation 115 01/01/1946 -102.292221 31.883888 2882 ft (-1) View

16 45-06-808 TX TWDB GW Sunset Memorial Gardens Unused 102 n/a -102.295833 31.883333 2881 ft (-2) View

17 45-06-911 TX TWDB GW Odessa Country Club Irrigation 115 01/01/1938 -102.290833 31.886666 2880 ft (-3) View

18 WIID34750
7 TX TWDB WIID Permian Home Domestic 120 10/18/2013 -102.291944 31.888888 2877 ft (-7) View

19 WIID34750
6 TX TWDB WIID Permian Home Domestic 115 10/18/2013 -102.293055 31.889721 2877 ft (-6) View

20 WIID23879
4 TX TWDB WIID Interstate Treating Domestic 114 2/1/2007 -102.290277 31.887777 2876 ft (-7) View

21 45-06-9 TX TCEQ HIST Sunset Memorial Gardens Industrial 99 03/31/1988 -102.297485 31.882999 2880 ft (-3) View

22 45-06-910 TX TWDB GW Odessa Country Club Domestic 115 01/01/1938 -102.290833 31.88861 2876 ft (-7) View

23 45-14-2 TX TCEQ HIST Odessa Country Club Irrigation 114 05/27/1997 -102.289662 31.887042 2876 ft (-7) View

24 WIID34750
5 TX TWDB WIID Permian Home Domestic 115 10/17/2013 -102.291666 31.889444 2875 ft (-8) View

25 WIID34750
4 TX TWDB WIID Permian Home Domestic 115 10/17/2013 -102.290833 31.889166 2875 ft (-8) View

26 WIID34778
8 TX TWDB WIID Permian Homes Domestic 115 10/18/2013 -102.293055 31.890277 2876 ft (-7) View

27 G0680072
A TX TCEQ PWS NEW LIFE CHURCH Public

Supply 130 n/a -102.289032 31.887068 2874 ft (-9) View

28 45-06-905 TX TWDB GW Odessa Country Club Irrigation 135 n/a -102.288888 31.886388 2876 ft (-7) View

29 45-06-804 TX TWDB GW Sunset Memorial Gardens Irrigation 116 01/01/1955 -102.299721 31.884444 2882 ft (-1) View

30 45-06-9 TX TCEQ HIST Michael McCulloch Industrial 113 01/07/2002 -102.292206 31.881444 2878 ft (-5) View

31 45-06-904 TX TWDB GW Odessa Country Club Irrigation 135 n/a -102.289166 31.888055 2872 ft (-11) View

31 G0680072
D TX TCEQ PWS NEW LIFE CHURCH Public

Supply 114 05/27/1997 -102.289032 31.887902 2872 ft (-11) View

32 WIID35565
4 TX TWDB WIID Extreme Exteriors Irrigation 115 1/28/2014 -102.289999 31.889166 2873 ft (-10) View

33 WIID30497
8 TX TWDB WIID Louis B. Sweeden Domestic 130 10/12/2012

34 45-06-912 TX TWDB GW New Life Church Well #1 Unused 130 n/a

34 G0680072
B TX TCEQ PWS NEW LIFE CHURCH Public

Supply 130 n/a

-102.290555 31.889721 2874 ft (-9) View 

-102.28861 31.886944 2873 ft (-10)      View 

-102.28875 31.886792 2874 ft (-9)  View

35 WIID30117
9 TX TWDB WIID Gene Kirby Domestic 120 8/20/2012 -102.3 31.887777 2881 ft (-2) View

36 WIID11596
5 TX TWDB WIID Angle Development Domestic 110 5/25/2007

37 45-06-913 TX TWDB GW New Life Church Well #2 Unused 130 n/a

38 WIID14195
2 TX TWDB WIID Pradon Construction Domestic 110 4/16/2008

39 45-06-915 TX TWDB GW New Life Church Well #4 Unused 114 05/27/1997

-102.294721 31.89111 2878 ft (-5) View 

-102.288333 31.886666 2874 ft (-10)     View 

-102.291388 31.881388 2877 ft (-6) View 

-102.28861 31.887777 2871 ft (-12)      View

39 G0680072
C TX TCEQ PWS NEW LIFE CHURCH Public

Supply 112 08/21/1989 -102.28875 31.887625 2872 ft (-11) View

40 45-06-803 TX TWDB GW Sunset Memorial Gardens Irrigation 116 01/01/1968 -102.300555 31.88611 2883 ft (+) View

Water Well Report

Water Well Details Lone Star Drum Facility

Map ID Source ID Dataset Owner of Well Type of
Well

Depth
Drilled

Completion
Date Longitude Latitude Elevation Driller's

Logs
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41 WIID31803
1 TX TWDB WIID Bill Satler Irrigation 85 3/22/2013 -102.3 31.88361 2881 ft (-2) View

42 45-06-914 TX TWDB GW New Life Church Well #3 Plugged or
Destroyed 112 08/21/1989 -102.288333 31.887499 2870 ft (-13)     View

43 45-06-8 TX TCEQ HIST Lenora Pike Domestic 110 08/26/1986 -102.300976 31.884909 2883 ft () View

44 WIID14200
5 TX TWDB WIID Pradon Construction Domestic 110 4/16/2008 -102.29111 31.880832 2876 ft (-7) View

45 WIID26216
0 TX TWDB WIID Jimmy Sanders Domestic 110 8/13/2011 -102.300555 31.888888 2881 ft (-2) View

46 WIID34778
7 TX TWDB WIID Permian Homes Domestic 115 10/18/2013 -102.292777 31.891944 2876 ft (-7) View

47 45-06-8 TX TCEQ HIST Lewie Montgomery Domestic 114 09/29/1975 -102.301596 31.886762 2884 ft (+) View

48 45-06-906 TX TWDB GW Odessa Country Club Irrigation 135 n/a -102.288333 31.889444 2870 ft (-13) View

49 45-06-8NN TX TCEQ HIST Jean Pike Domestic 115 09/30/1978 -102.301666 31.884726 2883 ft () View

50 WIID29430
5 TX TWDB WIID Rhonda Krogh Domestic 110 6/21/2012 -102.301944 31.886944 2884 ft (+1) View

51 WIID29630
4 TX TWDB WIID CLAY MCFADDEN Irrigation 90 8/10/2012 -102.301944 31.887221 2884 ft (+1) View

51 WIID29669
8 TX TWDB WIID Rick Gibson Domestic 115 7/13/2012 -102.302222 31.887221 2884 ft (+1) View

52 45-06-8 TX TCEQ HIST Julio Nunez Jr. Domestic 108 09/05/1997 -102.299653 31.881104 2877 ft (-6) View

52 45-06-8 TX TCEQ HIST Julio Nunez, Jr. Domestic 102 09/05/1997 -102.299514 31.881155 2877 ft (-6) View

53 WIID27458
6 TX TWDB WIID Roger Clayton Domestic 105 11/14/2011 -102.301666 31.883333 2882 ft (-1) View

53 WIID27459
1 TX TWDB WIID Roger Stone Domestic 110 11/14/2011 -102.301666 31.883333 2882 ft (-1) View

54 WIID29435
2 TX TWDB WIID Bobby Cox Properties Domestic 120 6/30/2012 -102.294444 31.892777 2879 ft (-4) View

55 WIID29129
7 TX TWDB WIID Bobby Cox Domestic 120 5/9/2012 -102.296666 31.892499 2882 ft (-1) View

56 WIID34778
9 TX TWDB WIID Permian Homes Domestic 115 10/22/2013 -102.29111 31.892221 2874 ft (-10) View

56 WIID34779
0 TX TWDB WIID Permian Homes Domestic 115 10/22/2013 -102.29111 31.892221 2874 ft (-10) View

57 45-06-806 TX TWDB GW Odessa Country Club Irrigation 135 n/a -102.292777 31.892777 2876 ft (-7) View

58 WIID58154 TX TWDB WIID Darrel Farris Domestic 111 4/29/2005 -102.300555 31.890555 2884 ft (+1) View

59 WIID28618
4 TX TWDB WIID CORY BIZZELL Irrigation 70 4/17/2012 -102.302222 31.88361 2882 ft (-1) View

60 WIID31533
4 TX TWDB WIID David Johnston Irrigation 110 3/15/2013 -102.297777 31.879443 2876 ft (-7) View

61 WIID29430
4 TX TWDB WIID Greg Hand Domestic 110 6/21/2012 -102.302777 31.886388 2884 ft (+1) View

61 WIID30297
4 TX TWDB WIID DOUG MILLICAN Irrigation 104 10/24/2012 -102.302777 31.886388 2884 ft (+1) View

61 WIID30297
7 TX TWDB WIID JUAN VILLAREAL Irrigation 104 10/24/2012 -102.302777 31.886388 2884 ft (+1) View

62 WIID29988
8 TX TWDB WIID Mark Bickers Domestic 117 8/29/2012 -102.301388 31.889999 2885 ft (+2) View

Well Summary
Water Well Dataset # of Wells
TX TCEQ HIST 14
TX TCEQ PWS 4
TX TWDB GW 18
TX TWDB WIID 35

Total Count 71
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STATE OF TEXAS WELL REPORT for Tracking #294351 

Owner: Jamie Poldrack 

Address: 7016 Stonehenge 
Odessa, TX 

Well Location: 7016 Stonehenge 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 6/30/2012 
Completed: 6/30/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 120 ft 

Air Rotary 

Gravel Packed From· 40 ft to 120 ft 
Gravel Pack Size: 

No Data 

45-06-8 

31° 53' 09" N 

102° 17' 38" w 

No Data 

Domestic 

1st Interval: From 0 ft to 40 ft with 12 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: 50+ ft 
Distance to Property Line: 8 ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 10 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information· Wheeler Drilling 
4223 W.16th St. 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #294351) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-2 Top Soil 
2-18 Caliche 
18-40 Wet Sand 
40-60 Water Sand 
60-80 False Red Bed 
80-118 Water Sand 
118-120 Red Bed 

Dia. New/Used Type 
5 New PVC 0-40 
5 New PVC Slotted 40-60 
5 New PVC 60-80 
5 New PVC Slotted 80-120 

Setting From IT o 



SEP l 197R 
Send original copy by 
certified mail to the State of Texas 

DEPT.OF 
WATCR l\:::2~.:~::\CES 

For 'IWDB ~~e ,onlJ',t intiu 
We.11 No, J,/f-<l!)l(;;r..,..til>-'i'f'ff 

Tcxat1 Water Development Board 
P. o. Box 13087 
Austin, 'Texas 78711 WATER WELL REPORT' 

Located· on _!!lAn 
Re7£_: 7d .'J 

EJfJ..~ , --r:.. .. , 
(City) (State} 

~·Do. 0 ,-n;- L 
(City) (Sta'te} 

2)LOCATION ~~ 
County J1 1 miles in ~£t ____ ___,,__ __ . CN.E. s.w. etc.) dirt~c t ion from'-F <J"-""/"I"'-··--~.n..,,5\<"'--:";:i",;;;i_ (Ll=i Q_-1 

I t own1 

Locate by sketch mll:p showing landmarks 1 roads, creeks* 
hiway number, etc,* 

(Use reverse side if necessary) 

3)T'iPE OF WORK (Check): 

lllorth 

t 

Give. legal location with distances and directions from 
adjacent sections or survey lines, 

Labor Leagut~ 

Block Survey 

Abstract No, 

(NWl; NEl; SWl; SE\;) of s(~ction 

(Check): 
New Well /,/' Deepening 

4)PROPOSBD ~Check): 
[)omeatlc industrial Hunicipal 

S)TYPE OF~ 
Rotary . Driven Dug 

Reconditioning Plugging Irrigation 'rest Well Other Cable Jetted no red 

6)WELI, LOG: 0-
DiEllileter of hole __ ~<:i~· ~----'"· Depth drillcd_~/,~Y,_,o~~~''. Depth of completed well / /(2 ft. Date drilled A'.1f1u ~ · {)1 "" - . 

All measurements made from _______ ft.above ground level. 

7) 

8) 

From 
{ft.) 

To 
(ft.) 

- -:J.o 

\.I,.,_ f: .. ,... 

I/"' - //~ 

Description and color of 
formation material 

. . 

. 

(Use reverse side :if necessarv} 
COMPLETION (Check): 

Str.1La;ht w.all Gt'aVel packed v 
Under remned Open Hole 

WATER LEVEL: 
&1' ft. Sta.tic leVE!.l bii!.law land sur-f11ce D•toM~~ 7f 

Artesi..:in pr!i!snure ___ lbs. par squaro lnch Date. _____ _ 

9) Casing: . .,,,........- Plastic ~ther Type: Old Steel 

Cemented from 0 ft, to ~o ft. 

Diameter Settino-
(inches) fromfft.l To fft 0 l Ga.R:c 

S'' CJ //?J 

10) SCREEN, 
~·--.. 
Perforated Slotted 

Diameter Setting Slot 
finches) Ftom t£t.) To (ft~) Size 

11) WELL TES TS : 

Was ri pump test made? No """l f yes, by "how? 
J 

'i!eld: _____ pe,pm w-ith ____ ft. di:awdo\f'Il after __ hTs. 

Bailer t~at_gpm wi.th. ____ ft.drawdown after ___ hrs. 

Artesian floY ____ ~•pm 

Depth to pump bowls, cyltndet" 1 jct, etc •• _________ fc. l--_'.T_:~:P'.'.:":':":.::':"'::•:_::o:.::f_w::•::<:•:r==================::::l 

below land surface. 12) WATER QUALl TY: 
Was a chemical analysis made? No......-

Did any stratn contain undesirable watBr? Yea No,~ 

Type of water? ~,...( depth of atrata,_ .... ':?...,,;c'-'-----1 
I hereby certify that this well wa.s drilled by me. (or under my supervision) and that 
E!.ach and ell of the stetl!.mli!.nts h!!:rii!.Ln are, true to the best of wy knowledge and belicif, 

NAME Ls::!'. \.\.~~M t\~noA\~ 
(Type or 'Print) 

ADDRESS \ ~ 11 l . ,j .;}._ -:J. <:'-t 
(Street, or RFD) A 

(Signed) ~ l f (w~lfh;F-

Water Well Drtllen1 Registration No. __ ...._,\0,._>'-1_._:l,.._ _________ --1 

(City) 

f"\ A ~~ ~ £\ -r_r~ . .ll ~ 
(State) 

Ii~\").,. &1...l l\)o \ct <- n.P t\ .... \ M..<' A "T'" ~,... 
(C..,,pany Name) / 

Please at.ta.ch electric log, chii!.wlcal analysis, nnd other pertinent information, if available. 

11'Additional instructions on reverse sida. 
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I 
O" 

' Send original copy by State of Texas For TDWR use only 
certified''mail to the WATER WELL REPORT Well No. L/ '; • 0 b -1{/IJN 
Texas Department of Water Resources 

Located on map ""!:'.':~ 
P. o. Box 13087 ATTENTION OWNER: Confidentiality Privilege Notice on Reverse Side F- -!:>. Austin, T'exas 78711 Received: c.;. .• 

Q~ ~~4:1e4 ~q n '1...t.. ~~1P. rh. b~~!,c;.A. l> . 11 OWNER ' Address 
ame) (sfreet or RFD) 

-
(City) (State) (Zip). 

. 
2) LOCATION ~WE~ 

~ F' '9£""'4 County 4 miles in direction from 

~ .... >..~ <: 
. ~.,s.w.,e-/\.Y\t1 l\P.a f1ALJ>, 

(Town) 
A ... ft ...... A""" . v..., . - - , 

D Legal description: I 
Driller must complete the legal descr'lption to the right Section No. Block No. Township 
with distance and direction from two intersecting sec-
tion or survey lines, or he must locate and identify the Abstract No. Survey Name 
well on an official Quarter· or Half-Scale Texas County 

Distance and direction from two intersecting section or survey lines General Highway Map and attach the map to this form. 

D See attached map. 

3) TYi:>E OF WORK (Check): 41 PROPOSED USE {Check): 5) DRILLING METHOD (Check): 

~wWell D Deepening ~estic D Industrial D Public Supply D Mud Rotary D Air Hammer D Driven D Bored 

D Reconditioning 0 Plugging D Irrigation D Test Well D Other ~otary D Cable Tool D Jetted D Other 

61 WELL LOG: DIAMETER OF HOLE 71 BOREHOLE COMPLETION: 
Dia. (in.) From (ft.) To (ft.) 

D Open Hole D Straight Wall D Underreamed 
Surface ~el Packed D Other 

Date drilled("l\t\..64 I~-~.£. If Gravel Packed give interval _. . from K1:1 ft. to lH~ "" 
From To Description and color of formation 8) CASING, BLANK PIPE,AND WELL SCREEN DATA; (ft.) (ft.I mater'1al 

Dia. New Steel, Plastic, etc. Setting (ft.) Gage - (in.) °' Perf ., Slotted, etc. Casing 

n- '11, 1 • .".D. ~ Q. ,' <:l .-....;. - . Used Screen Mgf ., if commercial From I To Screen . - ' ~-f'>a:-P \.. ro ,.,~ 

") ·h - '-I. f-1 -.I(. ·~ d' \) . ..... 
' -

\.1. ('\ - l 0 • ~- I),, C::....1'1 " 
~ 

t_,,. - ~'I ~ ,..__J) "1/-C:.._ - ft 

/ 
(l ,..,. - 1 en, ~A ;n 'I{. t1 Un~ CEMENTING DATA 

I - ~£2-·no ill. o- 0 Cemented from ft. to ft" 

I b-n ~ Ill c:i c... ...... .0 Method used s,,_,.p,, Q..p, • .;;t' . 
Io '1 - I I tJ rr,,-"7 r""" ~ .c1. 

Cemented by 
(Company or Individual) 

-" 9) WATER LEVEL: 

Static level '4 a ft. below land surface Date lM.t.\ • 1~-i~ 
Artesian flow gpm. Date 

n" ·- I ("' .J.L. D ,,-, •• Ill.A. 
~ . 

' ' ' 101 PACKERS, Type Depth - -
. n I? m; ll! II IJI ta 11 l 

". - llJI ~ 
Ul A~""""' - *"' .. -.,,,.- '-="" 

... ,,,.,.. ;,, \I 1'l11!1l. 
. 

·-~ -- 11) TYPE PUMP: 
f!J(:!pil. 1!111 -~,, 

D Turbine DJet ~mersible D Cylinder 

vv I'\ u t.li"t • 
_,, 

·--- D Other 

(Use reverse side if necessary) Depth to pump bowls, cylinder, jet, etc., ft. 

13) WATER QUALITY; 

Did you knowingly penetrate any strata which contained undesirable 12) WELL TESTS' 
water? D Yes DNo 

D Type Test: D Pump D Bailer D Jetted ~~d 
If yes, submit "Fj.~ORT OF.Q!.NDESIRABLE WATER" 

Yield: gpm with---- ft. drawdown after hrs. Type of water? "' "• Depth of strata --
Was a chemical an~sis made? D Yes rnefo' 

r hereby certify that this well was drilled by me (or under my supervision) and that 
each and all of the statements herein are true to the best of my knowledge and belief. 

NAME ~ ~},, L A}\/\ IV\ l\ s:J., ~ ~ L~ Water Well Drillers Registration No. /.o~ 3 
(type or pfif~ 

ADDRESS~~ ~ ~~/j~ o~~ ~ 
(Snee' oc RFD) 1"'7;1 (S,arn) ~ \ 

(Signed) ~oil ~MJ,,.,,,aW ~~o-oA) ~'¥} ~ \.f\111' I 
' ater Well Driller) ~- \ (C(; 7ny ~ e) 

Please attach electric log, chemical analysis, and other pertinent information, 1f available. 

TDWR-0392 (Rev. 1-12-79) DEPARTMENT OF WATER RESOURCES COPY 
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STATE OF TEXAS WELL REPORT for Tracking #311374 

Owner: Randy Stephenson 

Address: 2564 N. Marco 
Odessa, TX 

Well Location: 2564 N. Marco 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information· 

Started: 1/11/2013 
Completed: 1/11/2013 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 120 ft 

Air Rotary 

Gravel Packed From· 60 ft to 120 ft 
Gravel Pack Size: 

No Data 

45-06-8 

31° 53' 06" N 

102° 17' 37" w 

No Data 

Domestic 

1st Interval: From 0 ft to 60 ft with 18 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: 50+ ft 
Distance to Property Line: No Data 
Method of Verification: measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cemerit/Bentoriite left in well: No Data 

No Data 

Estimated 
Yield: 20+ GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Wheeler Drilling 
4223 W.16th St. 
Odessa, TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #311374) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-10 top soil 
1 0-30 caliche 
30-60 sandstone 
60-118 water sand 
118-120redbed 

Dia. New/Used Type Setting From IT o 
5 new PVC 0-60 
5 new PVC Slotted 60-120 



• • PleQ.Se u.te bfoda ink. 
Send original copy by 
certified mall to the 
Texu Water Commission 
P.O. Box 13087 

State of Texas 
WATER WELL REPORT 

Texas Water Well Drillers Board 
P. 0. Box 13087 

Austin, Texas 78711 
Austin, Texas 78711 

ATTENTION OWNER: Confidentiality Pn'!.!ilegc Notice. on Reverse Side 

11 owNER Petr?plex Savings 
{Neime) 

Add"'• 5808 Commerce 
/Street or RFD) 

Odessa 
(City) 

Texas 79762 
(State) (Zip) 

2J LOCATION QF WELLo 
county Ector ---------miles in --------- direction from---------------

(N.E., S.W., etc.) (Town) 

D Legal description: 
Driller must complete the legal description to the right 
with distance <1nd direction from two intersecting sec· 
ti on or survey lines, or he must locate and identify the 
well on an official Quartor- or Half-Scale Texas County 
Ganeral Highway Map and attach the map to this form. 

SBction No. ______ Block No. ____ Township----------

Abstract No. _______ Sur11ey Name----------------

Distance and direction from two intersecting section or survey lines--------

• See attached mapf"JJ A Y\ LL C:.- 0 6 - 7 

3) TYPE OF WORK ICheck)o 4) PROPOSED USE (Check): 5) DRILLING METHOO (Check)o DDriven 

xaJNewWell DDeepening 

D Reconditioning D Plugging 

0 Domestic Ulndustrial D Monitor 0Public Supply 

D Irrigation DTest Well D Injection D Other 

D Mud Rotary D Air Hammer D Jetted D Bored 

~ir Rotary D Cable Tool OOther -----

6l WELL LOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION: 

Date Drillin-g: 
Dia. (in.) From (ft.) To (ft.) D Open Hole 

X~ Grawl Packed 

D Straight Wall 

D Other 

D Underreamed 
Started 0 C t 3 
Completed 0 C t 3 

From 
(ft.} 

0-1 
1-12 
12-45 
45-50 

69-79 
79-90 
90-9? 

To 
(ft.} 

1988 Surfa1ca 

19 BE 7 7 /P. "'""'P 

Descriplion and color of formation 
material 

Caliche Rocks 
Sand 
Limestone 
Sand & Gravel 
SandStone 
Cl av 
Sand 
Red llGd 

(Use re11erse side if necessary) 

15) WATER QUALITY: 

Did you knowingly penetrate any strata which contained undesirable 
water? 0 Yes :[]No 
If yes, submit "REPORT OF UNDESIRABLE WATER" 

If Gravel Packed give interval , .. from ---""-5_9,__ft. to _ _,8'-'0"-- ft. 

8) CASING, BLANK PIPE, AND WELL SCREEN DATA: 

Dia, New Steel, Plastic, etc. 

(in.) oc Perf., Slotted, etc. 
Used Screen Mgf., if commercial 

5 Ne Plain Plastic 
Perforated 

91 CEMENTING DATA [Rule 319.44lb)) 

Cemented from __ O __ ft. to _iL ft. 
___ ft. to ___ ft. 

Setting (ft.) Gage 

I 
Casi rig 

From To Screen 

0 70 1/8 
70 80 

No, of Sacks Used __ 

No. of Sacks Used __ 

Method used _ _,_P_,r'"-"e-"s"s"-"'u"-r-'e"----------------
Cemented by Bernard Brockman 

10) SURFACE COMPLETION 

~ Specified Surface Slab lnstalle<:l [Rule 319.44(c)] 

0 Pitless Adapter Used [Rule 319.44(d)] 

0 Approved Alternati\le Procedure Used [Rule 319.711 

111 WATER LEVELo 

Static lewl _____ ft. below land surface Date ____ _ 

Anesian flow gpm. Date-----

12) PACKERS: Type Depth 

13) TYPE PUMP' 

0 Turbinu 0Jet D Submersible 0 Cylinder 

0 Other ____________________ _ 

Depth to pump bowls, cylinder, jet, etc., _________ ft. 

14) WELL TESTSo 

Type Test: D Pump D Bailer D Jetted D Estimated 

Type af water? _______ Depth af strata _______ _ Yield: ____ gpm with ____ ft. drewdown after __ . hrs. 

Was a chemical analysis made? D Yes 0 No 

I here bV r:ertify that ttii& well was drilled bV me (or under mlo' supervision) arid that each and all of the stetementl hereiri ere true to the best o1 my 
knowlfld!Je and balfef. I understand that failure to complete items 1 thru 12 will rl!!sult in the tog(s) boing returned for completion and resubmittel. 

COMPANY NAME Hickerson Drilling & Pump Weter Well Driller's License No. _0=-2=-4-"9'--"-:...:IW'-----------
(Typo or Pri11t) 

ADDRESS 3806 w. University 
~ (Stcoot oc RFD) 

(Signed) ~~ ~,____ 
(Licensed Water Well Driller) 

Odessa 
(City) 

TE:xas 
{State) 

79763 
(Zip) 

(Signed) _______________________ _ 
iAllalstered Driller Trai11&e) 

~~;I TN~~ u~ ~II'._/ If-/ 
Located on map 

Please attach'electric log, chemical analysis, and other pertinent inforrnation, if available. 

WWD·012 (Re11.01 ·28·87) TEXAS WATER COMMISSION COPY 

I. 



Send original copy by certified mail to: TNRCC, P.O. Box 13087, Austin, TX 78711·3067 Ple(15C USO black ink. 

ATIENTION OWNER: Confidentiality Stale of Texas TeXBS Weter Well Drillers Advisory Council 
P.O. Box 13007 

Privifege Notice on Reverse Side WELL REPORT Austin, TX 78711·3087 
~ 512•239.()530 I\ A ", 

b (' ·, 0..[L(\ Q... f-hbASC>n ~. {) fl - . I .a 9.) I ,./\ ../'!' -1) OWNER ADDRESS 1 , L v ft I 1 
I ' ' , " • 

(Name) {Street or RFD) (City) (Stale) (Zip) 

2) ADDRESS OF~ ~ 51,, 5 '1Yvin ep QdlliXL ~ J..tf) -/) (:, -7 County GRID ft 
(Street, RFD or other) (City) (State) (Zip) 

3) TYPE OF WORK {Check): 4) PROPOSED USE (Check): D Monitor D Environmental Soil Boring ~estic 5) 

~Well D Deepening D Industrial D Irrigation D Injection D Public Supply D De-watering D Testwe!I 

D Reconditioning D Plugging If Public Supply well, were plans submitted to the TNRCC? D Yes D No 

6) WELL LOG: DIAMETER OF HOLE 7) DRILLING METHOD (Check): D Driven 

Date Drllllng: q Dia. ('1.) From (ft.} To (It) ~otary D Mud Rotary D Bored 

Started ..5-3 19 j5 5i' Surface II\ I D AirHammer D CableToo! D Jetted 

Completed ,S:-3 1915' D Other 
,, 

~'Db-5( N' 
From (H.) To (tt.) Description and color of formation material 8) Borehole Completion (Check): O Open Hole O Straight Wall 

(' } I +oo 5-"; D Underrenmed ~ravel Packed D Olhor 

) I '1 nn:\~~h.o If Gravel Packed give intorva! ... from 5D ft, to LD.7 n. -
I t./ -. l.f ( n \-Ir.,-.{'\ Llv"I " .It<.. CASING, BLANK PIPE, AND WELL SCREEN DATA: 

ur"-5.ll Q_\r\\\ 
New Steel, Plastic, etc. Setling(tt.) Gage 

.~Q_ I m c. I,,- s '" '" "' Dia. or Pert,, Slotted, etc. Casting 

jo"'IC..-lnln ('__ ,. ... o\ (In.) Usod Scroen Mfg., If commercial From To Scro en 

/n 1,., - tcil r, eril (""'p Si. " n. 'I J l rurt:(C; 0 jf'\/ 1/tf 

II lll//lllllllllllllllll/llllll Ill 
9) CEMENTING DATA {Rule338.44(1~ ;5' 

Cemented from 0 11.10 n. No. of sacks used 7 
00950001 ft. to II. No, of sacks used 

Method used 51IAr1'\.f pot.Lr 
Cemented by f.> e.... 

(Usa ravarso side If necessaty) 
Distance to sopllc syslom fio!d !inos or oltier concentratod contamination II 

cfn~ ():3@1JWf~ ~ Method of verification of above distance 
--

13) TYPE PUMP: 

D Turbine D Jet O Submersible I ·~ '\ 

·~t D Other : 0 URFACECOMPLETION 

Depth to pump bowls, cylinder, jet, etc., ~~t. ~11r. ?. 9 '\995 ~ ~ec1l1ed Surlace Slab installed [Rule 336 44(2)(A)] 

11\\ . Spec1f1ed Slee! Sleeve Installed [Rufe 338 44(3)(A)J 

14) WELL TESTS: , , 1.l l.P P1tless Adapter Used [Rule 338 44(3)(b)1 

Type test: D Pump D Bailer D .rqt~tJ',/\~l#~t\;g:MM ;)3\C@ Approved Alternative Procedure Used (Ru!e 338 71] 

Yield: <tJ D gpm with ft. drli'~:iilili\1; hrs 
11) WATERLEVEL: 

Static level ft. below land surface Date 
15) WATER QUALITY: 

Artosian flow gpm. Onie 
Did you knowingly penetrate any strata which contained undoslrablo 
constituonts? 

D Yes !D'f'io If yes, submit "REPORT OF UNDESIRABLE WATER" 
12) PACKERS: Type Depth 

Type of wator? Depth of strata 

Was a chemical analysis mode? D Yes ~ 

! hereby certify that this well was drilled by me (or undor my supeTVision) '1nd that each and all of tho statemonts herein are true to the best of my knowledge and be!iaf. l 
understand !hat failuro to complete items 1thru15 wUl rnsult In the !og(s) boing returnod for completion and resubrnittal. 

COMPANV NAME 'l&121i ~124' Al QJi.-:fj U'.) . WELL DRILLER'S LICENSE NO. /ScffJ [2J£ L1 Type or print) 

Ix. f-yC( '2 ln3 ADDRESS () f) a., , , , _. / 1,...,-t.b. eri o " 1 A 

{~A.j k~reetor r,o) (Cily) [, "){'. (Stale). (Zip) 

(Signed) ,A,,., VJ/\, (Signed) _,' d.,,._,- -0 -('J..- ~ V ,- _____ 
(Licensed Well Driller) / (Registered Driller Trainee) 

Pleeiae nttach electric 1011, chemlcel analysis, and other pertinent Information, If nvalla.blc. 
" -··-·ID•""'- .. ' 

fNRCC~0199 (Rev. 11-01-94) TNRCCCOPY 



State Well Number li O& e I Ol. 

River Basin (OLO/J,frDD ft 

Texas Water Development Board 

Well Schedule 

Previous Well Number E- ti '-t 
Zone _i Latitude 3 / S3 0 'b Longitude 

Owne~s well No. ------ Location:...: ---- 1/4 , --- 1/4' Section a I 

County 6C.. rog 135" 

ID;> 17.13 
Block l.f { Survey T. ;,t -5 

0wner ()lJ €5SA C OU#JTR Y CltJ/1 Driller C ft!rtYJ /Y} ET 

Address ____________________ _ Tenant/Oper. 

Date Drilled LJ Y {p ----· 
Aquifer /j N fkEJ( S 

Well 
Construction 

Lift 
Data 

Yield 

Pump .... 

'""' Rate 

Const 
Method 

Completior 
Mothod 

P•rfonnanc• Length 

T•t al test ---

Static 
Lewi IL 

Pump 
Rat11 

Production 
hr Rate 

Pumping 

Le'"' 

w- ..... ., ~ ~ rne:snc. IL UH 

Wat•r 
Quality (R ....... : 

Depth J 15 Source of Depth A Altitude /83 'f Source of Alt. Data II\ 

;x1gAL1<..s AquiferlD ~ __ WellType Ji. User ______ _ 

C:Ulng -
TypoOI ~ D 
L" Tv fo,D 1 f1Je L 

Pump Oeplli 
Selling (ft) ____ IL 

E._ H.P. 

~----GPM ..... .... • •• Oate al Test 

Qillloo----
GPM ..... Re pt Est Date ol Test 

AmountOI Specific 

IL D<awdown IL Capacity 

lJ./(.161.T -Seconda'Y ..1:. TertWy 

Other 

""°""9 or Blank Pijiit (Cl 
Well Screen or Slotted Zona (S) 
Open Hole (0) cem-r;;;i·e;r;;.o;n· .. ~·~· ..... _iii" ____ , __ ..... - .... 

om.. 1n1:.-;&i" of C,S, or O. 
(in.) 

·~ To 

1'-

2 '-

3 -
4 -
5 -
6 -

lifM 7 
IL ---

8 ---
• -

10 -
11 ---OtherDatli W.te< 

~ 
water 

tiJ._ Avail a bl• Level Quality Logs o ... ---12 

Q_Jj_ I Cf'f? 
~ 

Date ...... Lf6.iQ_ Ramarb M.P. 

Wat9r --- -13 

14 
L.ev•I• -

DalB Meaa. Remarks 15 ---
16 

1 Date ...... Remaru ------- 17 
Date Record COiiected 

l"f't 7 
R•rting 

Reccrded by or Information Updolteel Agency u ----
-·--
--18 

Remaru rlE !.. L F -11'1 ~ tJ b 5'a I 0 

2 ;(.I~ £1l-l<.S 
3 Aquifer 

4 

5 4S'- [)b .Rf 0( 

6 Well Number 



STATE OF TEXAS WELL REPORT for Tracking #359750 

Owner: 

Address: 

Adam Doyal 

6958 E. Commerce 
Odessa, TX 

Well Location: 6958 E. Commerce 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 4/12/2014 
Completed: 4/12/2014 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 7 .875 in From Surface To 120 ft 

Air Rotary 

Gravel Packed From· 120 ft to 10 ft 
Gravel Pack Size: Pea Size 

No Data 

45-06-8 

31° 53' 13" N 

102° 17' 34" w 
Tom Tom 

Domestic 

1st Interval: From 20 ft to 15 ft with 2 (#sacks and material) 
2nd Interval: From 10 ft to Oft with S (#sacks and material) 
3rd Interval: No Data 
Method Used: Mixer 
Cemented By: Driller 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· 30 ft. below land surface on 4/12/2014 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

Submersible 
Depth to pump bowl. (No Data} ft 

Estimated 
Yield: 60 GPM with 20 ft drawdown after 1 hour 

Type of Water: Fresh 
Depth of Strata: 90 ft. 
Chemical Analysis Made: No 
Diel the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete !he required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information: Marks Water Well 
P.O. Box 295 
Odessa , TX 79760 

Driller License Numl:ler: 4550 

Licensed Well Driller Signature: Bryan Mehlhaff 

Registered Driller Apprentice Signature: Bryan Mehlhaff 

Apprentice Registration Number: 59300 

Comments: No Data 

IMPORT ANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 



TEX. DCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information 1n Well Reports confidential. The Department shall hold the 
contents of the well log conf1dent1al and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #359750) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-35 cleachy 35-37 clay & yellow 37-40 cleachy & water 
40-55 white sand 55-60 yellow sand 60-65 false red 65-
90 yellow 90-115 white sand 115-120 blue shell 120 red 
bed 

Dia. New/Used Type 
5" new slotted 120-100 0.35 
5" new plastic 100-0 

Setting From!T o 



GW 1 

TEXAS WATER DEVELOPMENT BOARD 

• .,,., ... _ ---_ K,t. _ ------ Field lfo. ________ ~ _____ _ 

owner 1a Well No._~!:::': "t~:- _€'!..~f 

l. Locotia" A.Je 1/4, )J,;' 1/4 Boo. 2 0 , Block ~I SUrfty 7 ( ;:' tC /2 Co / - 2-S ---- ---- ----- -------- -------------------------· H I I• _ -+- -+- s,,~ 

2. ~~.= =5-.-~£~;.= ==/ft_;;._.~~~==~~~~";!=~.::.~.=================?~~,; E·1-.--1'--i.--1-I --I 
Tenant.1 Addreaa: 
Driller:- -"7/c._l _ -~-_;~-~~; ;~ -- - -- - - - -- - - Addreas:- - - - - - - - - - - - - - -- - - - - - - - - -

----L.-jo-Zefi-~-;;:£;,_--------78;$- ------------~---------.). lUevat.icm or _________________ ... _is ________ ft. above 1181, det.ermi.n.,d bf ___ .¥-'!.. _______ _ 
4. ~·--------------19J::;f~, Dog, Cable Tool, • ....,.,, __________ _ 
s. E!E!!!• ..,..,_L/g:Ll.F __ tt. "°"'·-~~7-_tt. q_ 4- 7c 
6. C"'?1¢iclJ.: Open Rol.e, St.ra!Ft Wall, Underreamd, GraYel Packed ____________ _ 

1. ~· l!!gr. ___ - ~!?L"'l--- -- --- - - -- - - ,.,.,.,_ :f."!J!'!!_ --- - -- ---
Ho. Stapa_ ... ___ , B!#ls Diu, ____ 1n., Sett~ ______ rt. 

Col.um Diu. ________ in., Lengt.b TailpJ.pe _________ ft. 

8, !22!'.S Fuel __ ~L_E_c::f:.~ ~~ ___ Maka&: Model ______________ HP._~ __ ... 

9, ~s Flov _____ gpm, Pump ______ IPll, Meal!I,, Rept., Eet. __ ... __________ _ 

10, Perto:L"'MDCe Test.: Date ________ Length ct test. _____ Made by" __________ _ 

Static Lewl. ____ rt. Pwl;iing Leval ____ tt. Drndown ____ ... rt. 

Prodw:ticlJ. ________ gpm Speci.tic Cap11cit7 _______ gpm/tt. 

I 
-+

I 

I 
-+

I 

tt. 
0 

ll, Wat.er Leval: Al !T1 -r ft. rept, 9 - 4- 19 7o abova vhi.cb 1e rt. :ra: surrac111. 

_____ ======ft. ::= = = = = = =19= = =E:= = = = = = = = = = = = = = = = = = = = = = = = = = = which is===== rt. =~= surface. 
___________ ft. :!!:- ______ 19 __ -~=- __________________________ vhich ill _____ ft, ~= surface. 

ft, rept. 19 above vbich 11!1 ft. abcva surface, 
- - - - - - - - - - - mas,- - - - - - - - - -belaw- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - belaw 

12. Use: Dom., Stock, Public Supply, Ind. ,{!ii), Waterflooding, Observation, Not Used, __________________________ _ 

lJ, Qualitz: (Remarks cm t•ete, oder, color, etc,) _______________________________ ----- _____________ _ 

Teqi. ___ •r, Dat.e sampled far anal;ysis _________ L•barator:r __________ _ 

TellP• ___ •r, Dat.e s-.pled tor anal;yllis _________ Laborat.Ol'J' __________ _ 

Te111. ___ °F, Date s11mPled rcr anal;yais _________ Labarat.Ol'J' __________ _ 

14, other dat.• available as circled: Dril1er 1s Lcg, Redioactirlt7 LD1, Electric LD1, 

1$. :::i::S:ie~ ~~::~~~---_-_-_-_-_-:_-_-_-:_-_-_~e=~~= t:= = = = ~9~= 
Source or Doto_ -~If~ __ l{_o_~-g~ .!'C _ t'.. ~~?_, ______________ _ 

16. ~: __ w_f:. ... 1:. __ ~~~p.!~~--- --- - -- - -- - - -- ---- -- -- --

----------------------------------------------
----------------------------------------------
----------------------------------------------

Screen Openingl!I 

------

•, 
•o 

------~-----

------- --------- ------------

---------------------------------------------------------------------------
---------------------------------------------------------------------------

TWDBE·GW-49 (Sketch) 



2003FY 

Name: State Well Number: '\S· r:f:o· ?;.<::5 
County: Ector 

-~~~~~~-+~-... ....... ._._~ ....... -
Address: 

--'"'-'! ...... ~-'--'-''--"-'--"'-+-~'"-''----
County Code: 135 -------
Aquifer Code: 218ALRS 

-------
Aquifer Id: 13 

500ml (filtered) 

Anions I Total Alk. 
Ice 

-------
CIR 

) 
500ml (filtered) 

Cations 
Nitric !HN03 

I 3 . 
250ml'~d) 

Nitrate 
Ice+ H2S04 

40 ml (unfiltered) 

Atrazine 
Ice and in dark 

5 

Proper preservation requires adding enough of the correct acid to each sample fraction to bring the pH below 2.0 

Time In: 

W. L. depth from LSD (ft.): -------

Pumping Since: __ ft).:.._' o=;_-~---
Well Use: .J: --===----Li ft: __ 5 ___ _ 

Power: 

Casing Type: ______ _ 

Sample Time: 9 '. ~ 5 
---'-"--•-"""'---

Time Out: \') ','2._ () 

W. L. remark: -------
.,- /... l 

Sampling Point: t-f""' \fJ 
~~-----

FIELD G.P.S. readings 

Latitude 31 ° 5 ~ ' l I . f)" 

Longitude l01- 0 17 · '17. 25 

Casing Size: .. 
----

Filter pressure: hand pump G:> 

M.P. = 

Water Quality Stabilization Parameters Table (at least 3 readings at five minute intervals) 

Time: 1 ':I.. C 7, ~ ~~ 

pH: 
~L+-l.LL-f-"!~""--'-+' ...... -1:+-'-l.J...li) ........ ,,.W+----+----+---l 

Celsius Temp. (00010)~&::...~Lf--=7::--::!-rc::-'.'"""-+±~~l----+----l----I 
Conductivity (uS/cm):L..J.......,c.,;:,..:...i.__:::....i.=..i...>=:..J-.>=L...:::.::..::.....t...1...L---_.__ ___ .__ __ _, 

"IHEMon\Gma..a11W;terOu11~Felc!OalaShNl2002 .. 

Newly Inventoried Well '/\} 

Sample ID Number: . CJ{Z q 
Date ?• 2.D.05 

Sampler(s): C. Muller 

•< 

--------

pH 7= 
~-~ ........ 

4 or 10 

SLP = 7.38 = 

Conductivity 500 = -=-='--! 
1000 = -4-'::::.:::;..,.."-l 

2 00 0 = -L-/..f.-"""--1 
5000 = 

Field Alkalinity Titration: 

!+<-........ ~start pH ..:."<1, 3e End pH 

ml Sample Size 
1--"-'--'--

mL Acid added for Phenol ( > 8.3) 
t----;.-::-

mL Acid added for Total 8.3 - 4.5 ..................... 
Items belo.¥ cak;ulaled from: ml acid added x 20 =Alkalinity 

Ptienol AJlr•linity (82244): mgJL 

ToUI Alkalinity (39086): 2 7 mg/L 

Items Below Calculated Later From Results: 

Olsoolvod Solids (mg/L): -L~'-'4,..-1 
Hardness (as CaCOJ): <;3 _:2. ~ 

Balanced: V 

Data Entered By Sampler Into Database ~/no 



LCRA Environmental Laboratory Services Date: 10-Apr-03 

CLIENT: Texas Water Development Board Client Sample ID: 45-06-805 

Lab Order: 0303282 File No: 23986 

Project: TWDB FY03 Collection Date: 3/20/03 9:45:00 AM 

Lab ID: 0303282-10 Matrix: GROUNDWATER 

Analyses Storet Result POL Qual Units DF BatchlD Date Analyzed 

ICP METALS DISSOLVED E200.7 Analyst: MLP 
Calcium 255 0.20 mg/L 1.02 R18983D 4/1/03 12:24:55 AM 

Magnesium 45.7 0.20 mg/L 1.02 R18983D 4/1/03 12:24:55 AM 

Potassium 7.46 0.20 mg/L 1.02 R18983D 4/1/03 12:24:55 AM 

Sodium 244 0.70 mg/L 1.02 R18983D 4/1/03 12:24:55 AM 

ICP METALS DISSOLVED E200.7 Analyst: M LP 
Boron 783 50 µg/L 1.02 R18985D 4/1/03 12:24:55 AM 

Iron ND 50 µg/L 1.02 R18985D 4/1/0312:24:55 AM 

Strontium 2240 20 µg/L 1.02 R18985D 4/1/0312:24:55 AM 

ICPMS DISSOLVED METALS E200.8 Analyst: SW 
Aluminum ND 4.00 µg/L R18943A 3/28/03 

Antimony ND 1.00 µg/L R18943A 3/28/03 

Arsenic 4.68 2.00 µg/L R18943A 3/28103 

Barium 47.0 1.00 µg/L R18943A 3/28103 

Beryllium ND 1.00 µg/L R18943A 3/28103 

Cadmium ND 1.00 µg/L R18943A 3/28103 

Chromium 3.73 1.00 µg!L R18943A 3/28103 

Cobalt ND 1.00 µg/L R18943A 3/28103 

Copper 3.64 1.00 µg/L R18943A 3/28103 

Lead ND 1.00 µg/L R18943A 3/28/03 

Lithium 74.1 2.00 µg/L R18943A 3/28103 

Manganese ND 1.00 µg/L R18943A 3/28/03 

Molybdenum 1.55 100 µg/L R18943A 3/28/03 

Nickel 5.58 1.00 µg/L R18943A 3/28103 

Selenium 11.5 4.00 µg/L R18943A 3/28/03 

Thallium ND 1.00 µg/L R18943A 3/28/03 

Vanadium 23.3 1.00 µg/L R18943A 3/28103 

Zinc 18.3 4.00 µg/L R18943A 3/28103 

CATION/ANION BALANCES CALCULATION Analyst: AMJ 
Cation/Anion Balance Balanced Date R19127 4/10/03 

ANIONS BY ION CHROMATOGRAPHY, DISSOLVE E300 Analyst: WR 
Bromide Dissolved 1.67 0.40 mg/L 20 R19006B 4/1/03 8:59:05 PM 

Chloride Dissolved 543 20.0 mg/L 20 R19006B 4/1/03 8:59:05 PM 

Qualiner-s: ND- Not Detected at !he Reponing Limit s Spike Recovery outside accepted recovery limits 

J Analyte detected below 4uanititation limils R - RPD outside accepted recovery limits 

B - Analyte detected in the ;issociated Method Blank E - Value atiovc quantitatrnn range 

• Value l':Xceeds Maximum Contaminant Level Page 19of24 



LCRA Environmental Laboratory Services 

CLIENT: 

Lab Order: 

Project: 

LablO: 

Toxas Water Development Board 

0303282 

TWDB FY03 
0303282·10 

File No: 23986 

Date: 10·Apr·03 

Client Sample ID: 45·06·805 

Collection Date: 3/20/03 9:45:00 AM 

Matrix: GROUNDWATER 

Analyses Storet Result PQL Qual Units DF BatchlD Date Analyzed 

ANIONS BY ION CHROMATOGRAPHY, DISSOLVE E300 
Fluoride Dissolved 0.72 0.20 

Sulfate Dissolva'.:I 316 20.0 

ALKALINITY M2320 B 
Alkalinity, Phenolphthalein ND 0 

Alkalinity, Total !As CaC03) 265 2 

NITRATE AND NITRITE E353,2 
Nitrogen, Nitrate & Nitrite 5.52 0.40 

SILICA E370,1 
Silica, Dissolved (as Si02) 47.4 0.50 

Qualifiers: ND· Nol Detected at the Reporting Limit 

J - Analytc detected below 4uanitilation limils 

B Analyte detected in the associated Method Blank 

"' - Value exceeds Maximum Cootaminant Level 

Analyst: WR 
m\jil 20 R19006B 4/1/03 8:59:05 PM 

m\11L 20 R19008B 4/1/03 8:59:05 PM 

Analyst: CMM 
m\jil CaCO R18879 3/25/03 

m\11L CaCO R18B79 3/25/03 

Analyst: WM 
m\jil 20 R18888D 3/24/03 

Analyst: WM 
mg/L R18955B 3/28/03 

S - Spike Recovery outside m:•:crted recovery limits 

R RPO outside accepted recovery limits 

E - Value above quantiLation range 

Page 20 of 24 



Client: TEXAS WATER DEVELOPMENT BOARD 
Recvd 03/07/25 
Joblt 1778 
Final 03/09/11 

Cust LABEL INFO JOB.SX 

Purchase Order: 03-0483-0475 
Contact: Radu Bogici, 512/463-6543 
1700 N Congress Ave, P.O. Box 13231 

Austin, TX 78711-3231, (F) -9893 

REFDATE QUANT ELYS TU eTU 
-------------------------------------------------------------------------------
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS-

PIEDRAS 
312 46-01-701 
315 46-45-601 
323 
925 

46-26-701 
45-14-103 

1778.01 
1778.02 
1778. 03 
1778.04 
1778.05 

030131 
030318 
030319 
030320 
030320 

1000 
1000 
1000 
1000 
1000 

275 
275 
275 

0.82* 
4.85 
0.22 r 

0.09 
0.16 
0.09 

275 0.02 0.09 
275 2.37 0.10 

~- 1 4, _ss...-..._5%--.-- ----11'7.B..JLQ. ____ 02~320. __ J.O.lHL ..... 1_7_5____ o. 75* o. 09 

~~· ~!}---~~-~~~~5~- --- --;;;:~~~---~~~~~- ~~~ .... ~~~-- -- -~~ :~~ ----~: rf' 
TEXAS- 927 
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS-

725 
930 
148 
1151 
22 
1154 
935 
155 
941 
41 
160 
735 
739 
947 
165 
954 
170 
1167 
180 
185 
956 
1176 
960 

TEXAS- 1180 
TEXAS- 191 
TEXAS- 741 
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS
TEXAS-

324 
743 
328 
329 
330 
745 
962 
970 
1186 
196 
201 
1197 
971 
976 

-continued-

45-21-901 
42-61-902 
44-17-409 
55-12-101 
53-63-401 
52-07-502 
54-34-203 
44-09-502 
55-06-509 
44-18- 921 
53-13-203 
43-34-105 
56-11-906 
42-57-611 
44-50-109 
43-34-703 
44-42-209 
44-52-105 
53-54-801 
44-61-303 
44-29-803 
44-57-304 
70-11-502 
28-62-404 

1778.09 
1778.10 
1778.11 
1778.12 
1778.13 
1778.14 
1778.15 
1778.16 
1778.17 
1778.18 
1778.19 
1778.20 
1778.21 
1778.22 
1778.23 
1778.24 
1778.25 
1778.26 
1778.27 
1778.28 
1778.29 
1778.30 
1778.31 
1778.32 

55-55-904 1778.33 
46 51 ~B344--5"1·/o31778.34 
56-27-907 1778.35 
52-37-202 
55-48-303 
73-42-905 
73-42-902 
73-43-401 
55-24-601 
44-11-808 
44-19-212 
70-45-505 
44-37-404 
44-27 806 
69-11 302 
45-16-208 
45-24-102 

1778.36 
1778.37 
1778.38 
1778.39 
1778.40 
1778.41 
1778.42 
1778.43 
1778.44 
1778.45 
1778.46 
1778.47 
1778.48 
1778.49 

030325 1000 
030325 
030326 
030327 
030402 
030402 
030403 
030408 
030408 
030409 
030409 
030410 
030415 
030417 
030422 
030423 
030424 
030424 
030501 
030506 
030508 
030513 
030514 
030515 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

030515 1000 
030516 1000 
030519 1000 
030520 
030520 
030521 
030521 
030521 
030521 
030527 
030529 
030529 
030603 
030604 
030612 
030617 
030618 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

275 0.08 0.09 
275 
276 
275 
275 
225 
254 
275 
275 
275 
275 
275 
275 
275 
275 
275 
275 
271 
275 
275 
275 
275 
275 
275 
275 
276 
275 
275 
275 
264 
275 
275 
275 
275 
275 
275 
275 
275 
275 
275 
221 

1. 63 
0.03 
0.87 r 
0.09 
0.76 r 
1.46* 
0.33* 
2.13 
0.10 
0.14 
3.56 
0.48* 
0.14 
0.52* 

0.12 
6.68 
0.03 
0 .49 r 

1. 92 
0.01 
0.06 
0.55 r 
0.10 
2.31 
2.73* 
0.15* 
1. 69* 
0.94 r 
0.73* 
2.47 
0.01 
0.27 r 
0.46 r 
0.10 
2.03 
0.54 r 
0.05 
2.35 
0.06 
1.54 

0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.12 
0.09 
0.09 
0.09 
0.09 
0.22 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0. 09 
0.09 
0.09 
0.09 
0.09 
0.12 
0.09 
0. 09 
0.09 
0.09 
0.10 
0.09 
0.09 
0.09 
0.09 
0.09 



STATE OF TEXAS WELL REPORT for Tracking #139032 

Owner: Bob Simpkins 

Address: 28 Brittany Ln. 
Odessa , TX 79761 

Well Location: 6919 Commerce 
Odessa, TX 

Well County: Ector 

Elevation: 2874 ft. 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information: 

Started: 4/7/2008 
Completed: 4/8/2008 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.75 in From Surface To 117 ft 

Air Rotary 

Gravel Packed From· 117 ft to 67 ft 
Gravel Pack Size: B/16 

#1 

45-06-8 

31° 53' 17" N 

102° 17' 41" w 

Garmin 

Domestic 

1st Interval: From 67 ft to 50 ft with 6 Hole Plug (#sacks and material) 
2nd Interval: From 0 ft to 10 ft with 4 Cement (#sacks and material) 
3rd Interval: No Data 
Method Used: Poured 
Cemented By: WTWWS 
Distance to Septic Field or other Concentrated Contamination: NIA ft 
Distance to Property Line: NIA ft 
Method of Verification: NIA 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cemerit/Bentoriite left in well: No Data 

No Data 

No Data 

Type of Water: Fresh 
Depth of Strata: NIA ft. 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each arid all of the 
statements herein are true and correct. The driller understood that failure 
to complete !he required items will result in the log(s) being returned for 
completion and resubmittal. 

West Tex as Water Well Service 
3410 Mankins 
Odessa , TX 79764 

Driller License Number: 1704 

Licensed Well Driller Signature: Robert E Collis 

Registered Driller Apprentice Signature: Wayne Roland 

Apprentice Registration Number: 57588 

Comments: No Data 

IMPORT ANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX OCC CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 



contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from !he owner. 

Please include the report's Tracking number (Tracking #139032) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
O 5 Top Soil 
513 Caliche 
13 16 Tan Sandstone 
16 26 Tan Sand 
26 37 Brown Sandstone w/small gravel 
37 38 Yellow Sandstone 
38 50 Yellow Sand 
50 53 Brown Clay w/small gravel 
53 65 Brown Sandstone w/small gravel 
65 70 Red Shale 
70 75 Yellow Sandstone w/med. gravel 
75 77 Yellow Sandstone w/some Red Shale 
77 85 Yellow Sandstone w/some Gray Clay 
85 90 Yellow Sandstone w/some Brown Sand 
90 95 Tan Sand 
95100 Tan Sandstone 
100 105 Yellow Sandstone w/Gray Clay & Red Shale 
105 107 Gray Clay w/med. gravel 
107 114 Yellow Clay w/heavy gravel 
114 117 Red Clay w/heavy gravel 

Dia. New/Used Type 
5 New Screen 117 - 77 .035 
5 New Plastic 77 - O 

Setting From!T o 



• • . 

Please use black i'Ylk, State of Texas Texas Water Well Drillers Board Send origlnal copy by 
certified mail to the WATER WELL REPORT P. o. Box 13087 
Texas Water Commialon 
P.O. Box 13087 

ATTENTION OWNER: Co"fideYlh'ality Pri1Jilege Notice on Reverse Side 
Austin, TeKar. 78711 

Austin, Texas 78711 

1) OWNER Watson Packer:s Address 2430 Marco OrlPssa 
\Narno1 '."'.~~'.t ~'. ~:'. U:/ 

(Clw) \Sta" I l<IPI 

2) LOCATIONeF WELL; '· i''t•. 

County C tor ; .. mr'les 'in: ... r ··•··· ,., .,·· .:: direction from Odessa 
' , IN, .. ~ ,s;.w:,.~tc,) ITownl 

D Legal dfl!ICription: 

Driller must complete the legal descripti<;>n to .tt:ie right . ; " 
, . S~ct,ion No, .. .. ,Bl~~ N,o:· Township 

with distonco .and dir~tion from tWo·inten;oct'1ng soc· ' r' 
ti on or survey linos, or he must locate 'and· identlfY tha .;< '·~ .. • 

,. 
' 'Abstriict No.· : 1 

I ":'•• ·" SdrveV 
., ,, ' ., . ,,: 

wall on an offlciol Quarter· or Hulf·Scate Texos County ,·,• ,,,·: ' ', ' '.'··'.'' ·l'; ' !·"'1 "! 

GeneroJ Highway Map ond attach the map to this foi-m. Distance and direction froni t'wo intersecting sectiorl or survey 
I''' '• 

ill $~" attaC~!ild map, i 1 on 4.,.- 04 - '? 
'· . 

JI TYPE OF WORK (Ch~k): 4) PROPOSED USE (Cheek):. •. !·' ;•.:,,' 5) DRILLING METHOD (Check): DDriven 

XOONew Wall D Deepening X K1 Domestic D'lndu'strial' DMonito'r [] Pt'.iblic· Supply! []Mud Rotary 0 Air Hammer DJatted Oeored 

0 lnject1Pn 

., ,• 

D Reccndltioning DPlugging D Irrigation DTestweu OQthe~ ' w1r i:ilotary DC.Obie Tool D Other 

6) WELL LOG: DIAMETER.OF HOLE . 71 ~BOREHOLE COMPLETION: 

Date Drilling: 
Dia. On.) ~rorri·(ft.J· To (ft,) •I' ,· 0 Opon.~Hot~ ·,· 0 Straight Wall D Underreomed 

Started 1] )j l ':/. 9 19 .BJ 7 7 /R : ,surface I . '; X ~ G·;.a·vel .. Packed 'D Other 
"1• '; " "'I, -:'.; • I ~ ' Zl l l 2 Completed 19_ If Gravel Packed give interval . , , from ft. to ft, 
•I ';I''' .. 'i' .. '"· '" ' ' ' ,,, ' ' '. d 

..~ 

From To Description or,d color.,~f forrna1ion ·, •' . B) CASING: BLANK PIPE~ AND WELL SC~EEN DATA: (ft,) (ft,) material'. · · · · ' . . 
" 

0 1 Ton Son: ·Ro c kv i:.1 Dia. ~ew ,Steel; Plastic,''etc .. Setting (ft,) Goge 

Cal i ch e '" Un.)~ or •• :,..,: 1Pe,rf., ,Slott.ed, ate, Casing 
1 35 ' Used Screen Mgf., if commercial From I To Screen 

35 46 Limestone 5 N Plastic Pl a i n 0 92 1/8 
46 59 " Ye Bow Sand: ~ ' " " " ,I' Perf; ,, 92 112 
59 65 Sand & Gravel ·-: ., ' '. 

65 71 Shale 
71 82 Sand & Gravel 
82 109 Sand & Gravel 91 CEMENTING OATA [Rule 319.44(b)] 

109 110 Shale Cemented from __ O __ h. to _lQ__ ft, No, of Sacks Used~ 
110 112 Red Bed ___ ft, to ___ ft, No. of Sacks Used __ 

Method Poured Slurry -
Cementad hv R~ 

//~-~ff. 

10) SURFACE COMPLETION 

It Specified Surfoce Slab I nstallad [Rule 319.441c)] 

D Pitless Adapter Used [Rule 319,44(d)] 

D Approwd Altarnattve Procodure Used (Rule 319, 71] 

11) WATER LEVEL: 

Static level ft. below lond surface Dote 
,, 

r "' ,, is rru 1:P i, ,:1 ,:. ~ .~, Artesian flow gpm. Date 
I 

I~~ 
~, 

I ~ 12) PACKERS: Type Depth 

dLl ... ~" "' ,,, ·~--
'l.;..,.,.11,/ 

. ~'J "J. ~,~-

13) TYPE PUMP: 

.~ .. ·v '·"' ,, . .,,,..._.,.. .f'""nll\lfll<:'~'J"\'J 0 Turbine D Jet D Submersible 0 Cylinder 
'Lf\,lV ' ' ~··. ~·· 1 •• ' 

D 
(Use reverse side '1f necessary) Dcptli to pump bowls, cylinder, jet, etc., ,., 

1S) WATER QUALITY: 

Did you knowingly penetrate any strata wliich contained undasirabte 14) WELL TESTS: 
water? D Yes Ill No Type Test: D Pump .DBailar D Jetted D Estimated 
If yes, submit "REPORT OF UNDESIRABLE WATER" 
Type of of strata Yield: gpm with ____ ft. drawdown after __ lirs. 

Was a chemical analysis made7 D Vas ONo 

I here by certify that this well was drilled by rne (or under rny supan1i11iori) and th et eeo;;h and ell cif the statvrnentr> lierein am true to the best of rnv 

knciwtedga and belief. I uridentand that failure tci complete items 1 thru 12 will result in tho log(J) being returnad for completion and resubrnittal. 

COMPANY NAME Hickerson Drl g & Pump Water Well Driller's License No, 02497W 
(Type°' ennt/ 

ADDRESS ~lH1?; W<:><t llnivPr<it.v n~<><<~ T<>•~< 79764 
<Streat "YL. (Cltvl •stato/ IZIPl 

(Signed) R,,,A -- . £)., - f_ 

I Llcen5"d "'"'"'Weil o,ilior) 
.. , Driiior Tm I nee) 

~~;1 ~~ "¥' jnly'2 j2 • fl. 
Please attach electric log, chemical analysis, 11nd other pertinent information, if available. Located on map 

WWD·0121R•v.01.2a.e7) TEXAS WATER COMMISSION COPY 



GW 1 
\ 

TEXAS WATER DEVELOPMENT BOARD 

•<oll!er_ - - -- _ t\..t _ ------ A 11.eld Ho. 

Ovner•a w:~~o~ =~~=-cH~=~~s=-[-
:J;, 

St.ie Voll Bo,_':'.'..f _-:.. ~~.: ~C!_~- __ _ 
County __ -~c:_-;t-;:& _________ _ 

I I 

" ~~.-5;;s-r;-_;-;;j;;,;~;;:-G;;;~~~:;_- ---~.::.~.- --------------~~_;;,;-ji--
- - -- - - - - -- - - - - - - - - -- - - - - - - - - - - --------------------~----

-+- -+-
I I 

?enant: _____________________________ .A.ddreaa: ________________________ _ 
I I 

Driller: __ ..J'!'_lf L. _ t:/_'!_ ! ~ .!'.!.~~- ___________ .Addresat ________________________ _ 

). Elevaticn ol _ -'=~:P_ _ rf!_ _~ F!!:. _____ iill_ ~,'-~ __ ft. above Ml, detendned b7 __ _ ?"°L' ________ _ 
-+- -+-

I I 

4. ~'- ---- ---- __ -- _19_~!_ _;Dug, Coble Tool, Rotory, ____ --- ___ _ ,,.,... ........ &~a PIPE 

s. .E!E!:!!• ___ f(!'_-:.!Jf_tt ..... :_PA!~--"· <t-~- 7&> ~ C emnted. From .tt. to tt. 
-..:, ''P" 6. CO!f1.et1.m:u Open Hole, Straight Wall, Underrened, GraV9l Packed ____________ _ 

1 • .!:!!!!£• llfsr. ___ f£~~-':.~Y-~------ ____ ,.,,.. __ 7.Y:_~~~<f ____ _ 
•• 

No. Sta1t1a _____ ,Bowle Din. ____ in., Settins... ______ ft. ------
Col.um Diam. ________ in., Langt;b Tailp~- ________ .rt. 

B. ~: Fuel __ -~~~~--i:~~ ':: __ Make & Model __ --- _____ --- _HP._~-_ ------· --------· ------ ------
9. !!!,!!!: l"lov _____ a-. Pu.mp _____ _ p, Me•e., Rept., Est.. _____________ _ 

10. Perf'o~e Test.: Date ________ Length of' Test. _____ M•de by __________ _ 

Static Leval ____ ft. Pwlping Lewl ____ ft. DrnrdOMn _____ rt. 

Prodl2Ction _________ gpm Speci.f'ic Capacity _______ gpm/f't. 

U. Water Lenil: J/L'J.T_rt. :::-~= ~-_ _19_?°~~=- ---- ______________________ wbicb 1e _____ f't, :ic: surf'•ce, 

ft. rept. 19 •bow vbich a_ - - - - f't. =~= Blll'f'ece. 

= = = ========ft.::====== =19= = =:== = = = = = = = = = = = = = = = = = = = = = = = = = = Wich ia _____ f't. ~=surface. ___________ ft. :re-:- ______ 19 __ -::f:- __________________________ which iii _____ f't. :f: surface. 

12. \Jae: Don.., Sto!;!k, Puhli!;! Suppl)', Ind.,@, Waterflood.ing, Observation, Not \Jsed, __________________________ _ 

13. Qualitr- (Remart11 an taste, odor, color, etc:.) _________________________________________________ _ 

r .... 7.$ '1, Dote ,...,10• ror "'""''"- _ '?:::{: _?0•bmt•rr __ .'.?°ffi2 ____ _ 
Temp. ___ "1, D•te slllll;pled f'or anal;ysie _____ ... ___ Labar.tor,-__________ _ 

TellJl. ___ •r, Date sampled tor 1111al711is _________ Laboratory __________ _ •• 
14. Other data avail•ble •a circled: Driller's Log, R8dioactivit7 Log, Electric Log, 

Farmat1on Supl.es, Pump:lna; Test, _____________________________ _ 

15. Reccrrd by1 _ f)_ !.. _c::;-~ ~ <;. !" J: _____________ n.te _ _ CZ..~ _'f :-_ _ 19.7-'2 

S"""'a ot Dato _/.J'l~-·- f!.£@!J_"=.~- _ f _~~:?_ ~ _____________ _ ----------------------------
16. ~1 __ 'f!J_EJ!:__f::,_-'rl.r'JllW-____ ---- _ -- _ -- - --- ---- -- - - --

-__ S:.t:-5-__ 7 ~ ~ [_ -~ .k.2 .P_ ifJ!!l_#_o,X ________________ _ -------------- ------------

---------------------------------------------------------------------------
---------------------------------------------------------------------------

TWDBE·GW-49 (Sketch) 





T)'pftrtt• (Bhck ribbon) or Pri.llt Pla~ 
( oott pmoil or black 1.llk) 
Do not UH ball point pm 

Send report to: 

OroUDI ll'ater DiTioion 
Tau lllltu Drnl_.,t -
P. O. BID: 1.2386 
Auotin, -., 787ll 

TWDBE-GW ONLY 

Pru1; _.;m No. 

Texas State Dep&rtm.ent of Health Laboratoriea 
1100 Weot 4~h Street 
Aw. tin 5, Texas 

Producing interval.a V.tn- leyel. __ ~~==------=------'tt. 

Bupled otter p11111pi,,.,S£11"" &. hrl. Yiel4 Gl'M =• · Temperoture 7/1 ° F "C 

Point of collection hf,. ~'1' "1 tJ I'•& Appooronce. __ C_· '-*'..r~~'A-"::;::;~~-...-~-----
1-o .· H/fi. l/;88"t:rc01% '2111111~/L 

(jd'Us,., .,,.,,.l(~S 
uee s( ifR.. Remam• C'oer 

Cl!DIICAL AllALYllll! 

Laborotor.t ~.73651 Dote RoceiTed_~_J_2_1_19_70_ t •'' 

Nn'l-~·Q~., ,.,..i' 
Dote Reported ___ =u.., __ ML. ~'~· ... '~"-' --<U-";• .1. 

f 
MG/L 

Silica &'/ 
Calcium a" 
llagnHiUll I I 
Sodium fft 

0Potaoei,.. ------
011anpn .. e ------

0Boron 

0Total Iron._ ____ _ 

o __ (other) _____ _ 

ME/L 

ff• IJ I 

I ,q {) 

~----
BAR ____ _ 

------
Specific Conductonce (micl'Ollboo/cm3) /,, I.} S 
Diluted Conductance (micl'Ollboo/C113) .S z / lj.$ 
11C 11 items Yill be enal.7zed. if checked.. "'12 S" 
Tot.al Iron require• aeparste a111q1le. 

Carbomte 

Bil..l,1.te 

Sul.fate 

Chloride 

7luoride 

Bitrote 

MG/L 

~47 ,. 
.53 
l·&f-s 

MEIL 
/) 

I• Sb 

pH 1.2 ·----~:::L.-----'l'otol fl · 1 2.. 
.!/DieeolTed Bolids (sum) ___ __,"'f-=--/J'-lf"f------

Ane178t. ________________ _ 

Checked b7----------------
.!/ The bicarbonate reported in thio ana]Taie io oonnrted by omputation (multipl;Tilll! by o.4917) to an equivalent 
amount of carbonate, am the carbonate tipre 1a ueed. in the ccmputation of this aum. 

TWDBE-GW-60 



Texas Water Developmenl Board 
Well Schedule 

State Well No. ~ ~JSJ0J9! j PreviowWellNo. : I I I I I I I I County 1-::.c f'or 11 B ls! 
CilitJ Z<>ne W 

Au..""" 

r.. •. l1:Lllfill GILJ long. I r loi2..I C!I2 Et5I ;;,,., UJ River B:uin 

__ /._lf-+--- location __ 1/4,_..J.4, Section __ ,Block 

Adm= ~ 'im 1 E"' st H ""'>' · St! 

o .. , D<illttl rn rn 1 1 1 1 1 

Aquif,,.. ID rn rn rn 
Well Const. 
Construccion Mc:thod 

Casing 

------- D Material 

CompleLion D Screen 

------ Mau:ri;;iJ 

PVC... le] 

D 

Lift Data Pump Mfr. 1-ype 5w bm ~Setting, __ _ 

Mo<o< Mfr. ------ Powe• p;,.1 e c.' [£1 Ho•><p<>we• I i I I . I n 
Y1c:ld Flow __ GPM Pump __ GPM Mc:;;i.s.,Rc:pt.,Est. ___ _ 

Performance Test Date ___ Length ofTest ___ Product.ion 

Static 1.CYd _ ft. Pumping Levd __ ft. Drawdown ft Sp.Cap. ___ GPM/fr. 

Water Use Primary ~-1:.!__ @secondar:'<· ---- D Tertiary---- D 
Qualicy (Rc:marks) 

Other Data 
Available ;:v;~ [ill ~~"y @J Logs DD DD DD g:• DDDCJD '° 

D;;i.tc rnrn11111 Mm. I I I I l•CIJ __ _ II 

rnrn1111IMml111 l•CIJ __ _ 
rnrn111 I jMw.J I I I l·CIJ __ _ 

Watrr 
I.en-I& O;;u.e 

D•te 

l3 

__ ,Su.-..y 

Gmng or Blank Pipe (C) 
Well Screen or Sloued Zone (S) 
Open Hole (0) 

Cemented from '° - -
DidfTI. SctLing (feet) 
(in.) From To 

' 

i 

i 

. ' 

D;;u.c Record Collected 
or Updated 

20 max) Reoor ting Agency l£IiJ 
Remarks I '/) .. n ,. ~ 

I 

. 97-0402.n-9. 
~~nl 

I 

.. 

I 

., I I ~ I ILJ . 
' I 

I I 
! i 

I ' 
I 

I 
I 

' 

I I I 

I i I I I AquifIT J\.>:itfi' r:5 

I I I I I I ' I Wdl r<o. '-f 5 Ob ...£tLCj 



---- Division 

-- Well Number ~L.f-;~,;~;--:::-:--------- J' -ob_ 9'o'1 
By :P. R" ;79nes 

Chkd. ---

Texas Wat er De 1 ve opment 8 
Date Oard 

--- Date 

County E c...+-o,... 

Lf$-Ot.-ko 
Well Numbe' 



TEXAS WATER DEVELOPMENT BCW!D 
IELL SCt£WLE 

State Well ftmt>er · 45 06 809 
River Basin • Colorado River · 14 

Previous Well Number • 
Zone • 1 Latitude · 31 53 11 

County • Ector 135 
Longitude • 102 17 47 Source of Coords · 

Owners Well No.------ Location 1/4. 1/4, Section ___ • Block----· Survey ___ _ 

Owner · Sunset Mellori a 1 
Gardens. Inc. Well #14 

Driller • 

Address ____________________ Tenant/Oper. ----------------
Date Drilled · I I Depth · 120 ft. Source of Depth • M Altitude • 2,884 ft. Source of Alt .. M 
Aquifer · 218Al..RS ANTLERS SAND W.11 Type · W User • 832790 
IELL Const. Casing 

CIJISlRUCTION Method·----------- Material 
Screen 

Coq>letion • --------- Material 

LIFT DATA · PIJl!l Mfr. -------- Type · smtERSIBLE PUMP No. Stages __ 

I Casing or Blank Pipe CC) 
I W.11 Screen or Slotted Zone ( 
I Open Hole (0) 
I Cl!lllOnted from ___ to __ _ 

I Dia•. Setting(feet) 
I (in.) From To 

Bowls Diam. ______ in. Setting • ____ ft. ColU11n Diam. -----in. I __________ _ 

Motor Mfr. · --------Fuel or Power · ELECTRIC MOHR Horsepower • 

YIELD Flow· ---- GPM PIJl!l· --- GPM Meas. ,Rept. ,Est· ----Date· ----

PERFCJIHANCE TEST Date· ----- Length of Test· ---- Production· ____ GPM 

Static Level· __ ft. Puqiing Level· __ ft. Drawdown· __ ft. Sp.Cap.· __ GPM/ft 

(JIALITY (R ... rks· -------------------------

WATER USE Primary· IRIUGATION Secondary- ------

OTli£R DATA AVAILAIBLE Water Levels· N Quality· Y Logs· 

WATER LEVELS Date· 
Date· 

I I 
I I 

HeasurOlll!nt· 
Heasur....nt· 

Tertiary-------

Other Data· 

Recorded By----------- Date Record Collected or Updated· 03/09/1999 

Reporting Agency • TEXAS WATER DEVELOPMENT BCW!D 
REl'AAKS • 

Owners well #14. 

11 
21 
31 
41 
51 
61 
71 
Bl 
91 

101 
111 
121 
131 
141 
151 
161 
171 
lBI 
191 

I·································· 

Aquifer • 218ALRS 
Well No •• 45 06 809 



' t 
' 

ii 

0 

SWN: 
County: 

jS"-oG,-B' oq 
Sc.ni.- - -

Aquifer( a): 2.t l IV-AG 

0 
Water Quallty Field Data 

Nama:$"'-iq9 '(t= l>ltmariA/ {;...,..,,J'll!n5 
Addresa: biW r EQ.St: H "'Y 9 o 

0 tf=r S.6 IL Tx :Z 't "76, ":2.... 
owner's well # __ --'("'"hf+-'----

( Bottle!J.Bottle ~ (Bottle !) Bottle 4 Bottle 5 Bottle 6 Bottle 7 

500 ml 1 liter 250 ml 1 liter 
Anions Cations Nitrate Radioactivity 

2 ml 0.5 ml 2 ml 
HN0 3 H-J304 HN03 
(Nitric) (SuHuric) (Nitric) 

Timein r.._....,D ,,.., @. lll:C3 

Water Level ...... LSD Remark - . 
Time out tp·. t?,,.. Sample time 9:5rz 

Temperature (00010) . 
"2..(7' !:t c Weather 5~l' C.2i:>I well use ~ ...... 

5 
Specific Conductance (00094) lf.z5:~ umhos/cm Outside Temp 1:3,o 9c, 
pH {00400) ~·"7,?,. Sampling point i:::-111-..... ,.. t- ..r . cL 11 

Eh {00090) +: l J.!:f..Q mv. Time: IG · z( ct'.3• I !f;~q ·~'-I'( ml. IDH . 
Phenol ALK (82244) ~ mg/I IDH: It >4C r... t..~ !'-7'. to ,,'lt"'. 

Total ALK (39086) :i..:-z.1 • '2 mg/I Temp: ~e-.3 1,n~ . '2n,'" ·2. 0 Lf;"9 

Carbonate (00452) c meq/I C2 mg/I Eh: 4- rrt.1 .• I~,..., t..'l '1 

Bicarbonate (00453) ~~~ meq/I 2.fz9 . :::IJ2 mg/I Cond. (1 .. 1:;" I Lt::. ;/L~1-' u.o &.;31.. 

Total Cations(+) 

~ 
other notes: le f7 J.. J..&, 

Total Anions (·) 
I"... " 

l.. f'-1 
Total Hardness (00900) _,5g;J , ..., -" t.. "'~ 
Dissolved Solids ~ 'l. cJ (tJ"; 

Di ... 5:£.. 'a 
\ .... ,, I<;" :t..q 

Total 
SUB- 3 Samples 

All filtered 

unless other-

wise stipulated 

Starting pH l .... 9:L./. 
' ~ml. of 0.02N to 

_.5a_ ml. of Sample 

Ending pH '-'. c;..., 

ml. DH ml. pH 

(I .... LLc:. '7 

I• -.,4 1-u. c:. 



Environmental 
Laboratory 
Services 
Th< Solul•on Lab 

LAB ID: 9905589 
COMPANY: TX Water 
ACCT NO: 

Dev. 

FINAL ANALYSIS REPORT 

SAMPLE DESCRIPTION: Groundwater 
Board SAMPLE DATE: 03/09/99 

SAMPLE TIME: 0950 
REQUISITION No.: R10368 DATE RECEIVED: 03/12/99 
LOCATION ID: 45-06-809 REPORT DATE: 04/08/99 

PARAMETER 
---------
Bromide 
Chloride 
Fluoride 
Nit.,Nitrate/Nitrite 
Nitrogen, Kjeldahl 
Nitrogen, ammonia 
Phosphorus, Total 
Silica 
Sulfate 
Alkalinity, Total 
Alkalinity, Phenol. 
Boron, Dissolved 
Cobalt, Diss. ICPMS 
Iron, Dissolved 
Lithium, Diss. ICPMS 
Molybdenum Dis IC PMS 
Potassium, Dissolved 
Strontium, Dissolved 
Vanadium, Diss ICPMS 
Aluminum, Dis. IC PMS 
Arsenic, Diss. ICPMS 
Barium, Diss. ICPMS 
Cadmium, Diss. ICPMS 
Calcium, Dissolved 
Chromium, Diss ICPMS 
Copper, Diss. ICPMS 
Lead, Diss. ICPMS 
Magnesium, Dissolved 
Manganese, Dis IC PMS 
Nickel, Diss. ICPMS 
Selenium, Dis. ICPMS 
Sodium, Dissolved 
Antimony, Dis. IC PMS 
Beryllium, Dis ICPMS 
Thallium, Diss ICPMS 
Zinc, Diss. ICPMS 

RESULTS UNITS STORET # 
----------- --------

0.93 mg/L 71870 
281. 0 mg/L 00941 

0.70 mg/L 00950 
4.280 mg/L 00630 
0 .511 mg/L 00623 

<0.050 mg/L 00608 
0.080 mg/L 00665 
39.57 mg/L 00955 

153.00 mg/L 00946 
219 mg/L 00410 

0 mg/L 00415 
385.00 ug/L 01020 

<1. 0 ug/L 01035 
<50.00 ug/L 01046 

55.6 ug/L 01130 
2.8 ug/L 01060 

5.62 mg/L 00935 
1400. 00 ug/L 01080 

32.7 ug/L 01085 
<4.0 ug/L 01106 
4.5 ug/L 01000 

60.6 ug/L 01005 
<1. 0 ug/L 01025 

158.00 mg/L 00915 
23.5 ug/L 01030 

7.1 ug/L 01040 
<1. 0 ug/L 01049 

25.90 mg/L 00925 
14.3 ug/L 01056 
17.1 ug/L 01065 
10.0 ug/L 01145 

147.00 mg/L 00930 
<1. 0 ug/L 01095 
<1. 0 ug/L 01010 
<1. 0 ug/L 01057 
26.8 ug/L 01090 

PAGE 13 
W-. Colo.-ado R"1..- Authority • P. 0. Box 220 • Au•tin, Texas 78767 

PQL in 
WATER 
------
0.02 
1. 5 
0.01 
0. 020 
0.040 
0.050 
0.040 
0.50 
1. 50 
1 
0 
50.00 
1. 0 
50.00 
2.0 
1. 0 
0.20 
20.00 
1. 0 
4.0 
2.0 
1. 0 
1. 0 
0.20 
1. 0 
2.0 
1.0 
0.20 
1. 0 
1. 0 
4.0 
0 .20 
1. 0 
1. 0 
1. 0 
2.0 

3505 Montopolis Drive • Austin, Texas 78744 • (512) 356-6022 • (800) 776-5272 • (512) 356·6021 FAX 

DATE 
ANALYZED 
--------
03/16/99 
03/16/99 
03/16/99 
03/31/99 
03/16/99 
03/15/99 
03/16/99 
03/15/99 
03/16/99 
03/16/99 
03/16/99 
03/17/99 
03/15/99 
03/17/99 
03/15/99 
03/15/99 
03/17/99 
03/17/99 
03/15/99 
03/15/99 
03/15/99 
03/15/99 
03/15/99 
03/22/99 
03/15/99 
03/15/99 
03/15/99 
03/17/99 
03/15/99 
03/15/99 
03/15/99 
03/22/99 
03/15/99 
03/15/99 
03/15/99 
03/15/99 



TWDB Water Quality Field Data Sheet WQ FY07 TRNT/PECS 

SWN: ljS~ Ob-<2 09 
County: . £CT0JS 

County Code: 13 !::' 

Name: tJ£i EI3£1iff'>1frl ·. Gd'l(l)DJ 
Address: ·_:_O _ ( gf_ __ 1 · -'-- _() 

.·· · · . . .· of)ee;.5A . 7i Zr.-
Aquifer Code: d I 8 /tLR '£ 
· ·Aquifer Id:_· _•_._1 .. 3'-----~--'- Attention: LoRIEJ)20 · R. V!> {(I b. VEZ:. 

· Well Name or#: 

1 2 3 4 5 6 7 8 9 10 
250 ml filtered 500 ml filtered 500 ml filtered 

Cation AnlonsfT. Alk. . Nitrate 

HN03 ICE ICE+ (H2S04 

d samples pH <2.0. [")If natural pH<7, than ·add NaOH until pH Is >7. If natural pH Is '?.7, no NaOH required. 

Time In: I q t..\O Time Out )~ d.}:)-
-~~~-----

Water Level: d,(.?,5 W.L remark: 
-~-------

. . r'[) 
M,P. = •f'.•c.:... 

Pumping time: I L\ j 5 
Well Use: ;:: 

Lift: 1: Power: 

Casing Type: \? ~(, 

/ D Sampling Point: f /1 //// 
4-.~·-/~-- FIELD G.P-,~S-. r-e~ad-i~ng_s ___ , -.-.--

·;; 1• 8'5 Latitude JI 0 530lJ .7" 
Longitude /11Cl. 0 IJ& '4z .g" 

Casing Size: lo 

Sample Time: \6\5 Filter pressure: tiand _pump 1@1 spring 

pHf-.!t~""'-C-f-::!C+-1-""--~;.i,-<-+-t-=i~':-':-'-'-f::~-!-L.....f----'.'f---;-,---j----'~ 
Celsius Temp.f-,Q:f;,,,,.,;...;...i-"'.;i,;.~,.+"'-:':'-'"":::::rlc-':"-';i'-""=:-t-1'.'u,,f-'-:-t-~~---t-----t---+---i 
Conductivity'--1-"-l'L---'-'--'-.....;.....J.--"-.1-J'--''-''-'-l.---"'-""-=-'-'-""'"-"--'------"..,-=~_.----'---~ 

Newly Inventoried Well -----
ID Number: _ _,.0='"'1.......__. ~-::---

Date: --!1'3--~a;b-.. ?f1--_,"0.,_i7"-1 _ 
Sampler(s): 1\71 B 

-~~ ..... ----

Field Alkalinity Titration: 

1. 0 ( Start P~, 9 j,End pH 
ml Sample Size 

----ml Acid Phenol ( > 8.3) 

/ J, ao ml Acid Total (lo pH 4.5) 

ml acid added x 20"' Alkalinity 

Toti!! Alkalinity (390811): 0( (o y mg/L 

Items Below Calculated Later From Results: 



--· ENERGY LABORATORIES, INC. • 2393 Salt Creek Highway (82601) •PO. Box 3258 • Casper, WY 82602 
Toll Free 888.235 0515 • 301.235 0515 • Fax 307.234. I 639 • casper@energylab.com • www. energy/ab. com· 

LABORATORY ANALYTICAL REPORT 

Client: 

Project: 

Lab ID: 

Client Sample ID: 

Texas Water Development Board 

TWOS 

C07031427-006 

4506809 (692) 

' Report Date: 04/16/07 
Collection Date: 03/29/07 15:15 

DateReceived: 03/31/07 

Matrix: Aqueous 

------· -- -- ---- -- ----- - --- ... ----- ----------------·-----

Analyses 

MAJOR IONS 

Alkalinity, Phenolphthalein as CaC03 
Alkalinity, Total as CaC03 

Bromide 

Calcium 

Chloride 

Fluoride 

Magnesium 

Nitrogen, Nitrate+Nitrite as N 

Potassium 

Silica 
Sodium 

Sulfate 

METALS - DISSOLVED 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 

Lithium 
Manganese 

Molybdenum 

Selenium 

Strontium 

Thallium 

Vanadium 

Zinc 

DAT A QUALITY 

AJC Balance(± 5) 

Anions 
Cations 

Report RL Analyte reporting limit. 

Definitions: QCL _ Quality control limit. 

Result Units 

ND mgll 

258 mg IL 
1.98 mgll 

185 mg IL 
354 mg/L 

1.4 mg/L 

36.1 mg/L 

4.0 mg/L 
8.2 mgll 

33.8 mgll 
162 mgll 

183 mg/L 

ND ug/L 

ND ug/L 

6 ug/L 

61 ug/L 

ND ug/L 

359 ug/l 

ND ug/L 

4 ug/L 

ND ug/L 

2 ug/L 

35 ug/L 

ND ug/L 

77 ug/L 

164 ug/L 

3 ug/L 

5 ug/L 

1600 ug/L 

ND ug/L 

28 ugll 

14 ugll 

0.452 % 

19.3 meq/L 

19.5 meq/L 

0- RL increased due to sample matrix interference. 

MCU 
Qualifiers RL CCL Method AnalYsis (fate I By 

04103/07 07147 I jaj A2320 B 
' A2320 B 04103107 07:47 I jaj 

0.50 E300.0 04110/07 03:,551 bl 
' 0.5 E200.7 04103107 18:05 I ts 

A4500-CI B 04102107 14:45 I jl 
0.1 A4500-F C 04/03107 10:251 jaj 
0.5 E200.7 04103/07 18:05 /ts 

D 0.2 E353.2 04/02/07 12:43 I jal 
0.5 E200.7 04103/07 18:06 I ts 
0.1 E200.7 04/03/07 18:06 I ts 
0.5 E200.7 04/03/07 18:06 I ts 

D 3 A4500-S04 E 04102/0715:04 / ljl 

E200.8 04104107 19:50 I aln 
E200.8 04104/07 02:291 sml 
E200.8 04104107 02:2~ I sml 
E200.8 04104107 02:2~ I sml 
E200.8 04104107 02:29 / sml 

100 E200.7 04/03/07 18:06 I ts 
E200.8 04/04/07 02:29 I sml 
E200.8 04104/07 02:29 / sml 
E200.8 04/04/07 02: 29 I s ml 
E200.8 04104/07 02:2~ I sml 

30 E200.7 04/03107 18:06 /ts 

1 E200.8 04104107 02:291 sml 
E200.8 04/05107 15:20 I sml 
E200.8 04/04107 02:29 I sml 
E200.8 04/04107 02:29/ sml 
E200.8 04/04107 02:29'1 sml 
E200 .8 04104107 02·.29 '1 sml 

E200.8 04104107 02:2911 sml 

E200.8 04104/07 02:29) sml 
' D 2 E200.8 04/04/07 02:291 sml 

Calculation 04106107 10:21 I bws 
Calculation 04106107 10.21 I bws 
Calculation 04106107 10:21 I bws 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 

Tr-ack#C07031427 I:::;) age 



WQ FY09 

SWN: 45-06-809 

County: Ector 

County Code: 135 

Aquifer Code: 218ALRS 

Aquffer Id: 13 

1 ( "L) ( 3) 

I~ 
250 ml filtered 250 ml filtered 

Cation AnionsfT. Alk. • 

E HN03bylab ICE 

TWDB Water Quality Field Data Sheet 

Name: Sunset Memorial Garden 

Address: 6801 E Hwy 80 

Odessa, TX 79762 

Attention: 
~~~---------------~ 

Well Name or#· 

(4) (5) (6) 7 8 9 
250 ml filtered 1 L filtered 2L filtered 

Nitrate UNAT Radium 

Gross Alpha (226/228) 

ICE+ H2S04 HN03 by lab HN03 by lab 

All acidified samples pH <2.0. (C141C13 samples only: If natural pH<7, then add NaOH until pH is >7. lfnatural pH Is 't!.7, no NaOH required.) 

Time In: 

Water Level: 

Pumping time: 

Well Use: 

Utt: 

Power: 

Casing Type: 

Sample Time: 

Time 

pH 

Celsius Temp. 

Conductivity 

15:10 Time Out: 16:00 

W.L. remark: 41 M.P. = 

POA Sampling Point: FAW 

FIELD G.P.S. readings 

s Latitude: 3 \ 0 53 13 -~ .. 
E Longitude: I D:;;l 0 P. ~R-~ .. 

Casing Size: 

15:30 Filter pressure: hand pump® spring 

Water Quality Stabilization Parameters Table (At least 3 readings@ 5 min. intervals) 

15:12 15:17 15:22 15:27 

6.85 6.85 6.86 6.87 

22.6 22.5 22.5 22.5 

2341 1800 1678 1656 

Newly Inventoried Well No -----
ID Number: 1108 ---------

Date: 1011312010 

Sampler(s): H. Rein ---------
Calibration Verification Readings 

pH 7= 7.08 

10 4 or 10 = 10.04 

SLP = 90.4 

Conductivity 500 = 526 

1000= 997 

2000 = 1974 

5000 = 4850 

Field Alkalinity Titration: 

7.06 Start pH 4.49 End pH 

50.0 ml Sample Size 
ml Acid added for Phenol (,a 3) 

14.10 ml Acid added for Total (to pH 4.5) 

Items below calculated from: ml acid added )( 20 = Alkalinity 

Phencl Alkalinity (82244); mg/L 

Total Alkalinity (39086): 282.0 mg/L 

Colorimeter 00 (00300) 7.1 mgll 

F•eld data emerOO by sampler into GWDB\0~10@ nO 
Balanced: @.J. 

Notes: All wells are pumped thru same line, only one 

faucet, so sample is mixture of all wells. 

Wells are all in same aquifer, same detph 

and all within a few feet of each other. 
I ' ~ 

Faucetisatwell#1 3) 53 o7.'f"A) iq;) 17 ~5 
.,J 



LCRA Environmental Laboratory Services Date: 09-Nov-IO 

CLIENT: 

Lab Order: 

Texas Water Development Board 

1010504 

Project: TWDB FY2010 

Lab ID: 1010504-009 

Analyses Result 

ICP METALS, DISSOLVED 
Calcium 238 

Magnesium 52.1 

Potassium 7.13 

Sodium 256 

ICP METALS, DISSOLVED 
Boron 455 

Iron < 51 

Strontium 2400 

ICPMS METALS, DISSOLVED 
Aluminum < 4.1 

Antimony < 1.0 

Arsenic 5.2 

Barium 62.5 

Beryllium < 1.0 
Cadmium < 1.0 

Ct'lromium 3.9 

Cobalt 10.3 
Copper 4.4 
Lead < 1.0 

Lithium 69.3 
Manganese 567 
Molybdenum 2.5 

Selenium < 4.1 

Silver < 1.0 

Thallium <. 1.0 

Uranium 11.6 
Vanadium 19.6 
Zinc 9.6 

MERCURY, TOTAL 
Mercury <. 0.200 

DISSOLVED ANIONS BY ION CHROMATOGRAPH 
Bromide Dissolved 

Chloride Dissolved 

Fluoride Dissolved 

Sulfate Dissolved 

ALKALINITY 
Alkalinity, Phenolphthalein 

QualiOers: 

1.84 

549 

1.28 

336 

<2 

Client Sample ID: 45-06-809 

Collection Date: 10/13/2010 3:30:00 PM 

Matrix: GROUNDWATER 

Tag No: 1108 

PQL Qual Units 

0.20 

0.20 

0.20 

0.51 

51 

51 

20 

4.1 

1.0 

2.0 

1.0 

1.0 

1.0 

1 0 

1.0 

1.0 

1.0 

2.0 

5.1 

1.0 

4.1 

1.0 

1.0 

E200.7 
mg/L 

mgll 

mg/L 

mg/L 

E200.7 
µg/L 

µg/L 

µgll 

E200.8 
µgll 

µglL 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

A µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

1.0 A µg/L 

µg/L 

µg/L 

SW7470A 
0.200 µg/L 

EJOO.O 
0.20 mgll 

10.0 mg/L 

0.10 mg/L 

10.0 mg/L 

SM2320 B 

DF 

(E200.7) 
1 

(E200.7) 
1 

5 

10 

10 

10 

10 

2 A mg/L CaC03 

Date Analyzed 

Analyst: MV 
10/22/2010 1:22:09 PM 

10/22/2010 1 :22:09 PM 

10/22/2010 1 :22:09 PM 

10/22/2010 1 :22:09 PM 

Analyst: MV 
10/22/2010 1 :22:09 PM 

10/22/2010 1 :22:09 PM 

10/22/2010 1 :22:09 PM 

Analyst: SW 
10/22/2010 4:39:41 PM 

10/22/2010 12:28:33 PM 

10/22/2010 12:28:33 PM 

10/22/2010 12:28:33 PM 

10/22/2010 4:39:41 PM 

10/22/2010 12:28:33 PM 

10/22/2010 4:39:41 PM 

10/22/2010 12:28 33 PM 
10/22/2010 12:2833 PM 

10/22/2010 12:28:33 PM 

10/22/2010 4:39:41 PM 
10/22/2010 2:0529 PM 

10/22/2010 12:26:33 PM 

10/22/2010 12:26:33 PM 

10/22/2010 12:28:33 PM 

10/22/2010 12:28:33 PM 

10/22/2010 4:39:41 PM 

10/22/2010 4:39:41 PM 

10/22/2010 4:39:41 PM 

Analyst AE 
10/21/201011:12:00AM 

Analyst WR 
10/26/2010 7:09:00 AM 

10/26/2010 7:09:00 AM 

10/26/2010 7:09:00 AM 

10/26/2010 7:09:00 AM 

Analyst: JB 
10/26/2010 

PQL: Practical Quantitation L1m1! 

A Not Available for Accred1tatmn 
E Value Above Quantitalion Range 
N Not Accredited 

B Analyte Detected i11 Method Blank 
II Holding Time Exceeded 

Value~ Below PQL Considered Estimated 

S Spike Recovery Ou1side Recovery Limits 
X Value E11ceetls Maximum Contaminant Level (MCL) 
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LCRA Environmental Laboratory Services Dale: 09-Nov-JO 

CLIENT: 

Lab Order: 

Texas Water Development Board 

1010504 

Project: TWDB FY2010 

Lab ID: I 010504-009 

Analyses 

ALKALINITY 
Alkalinity, Total (As CaC03) 

CATION/ANION BALANCE 
Cation/Anion Balance 

NITRATE AND NITRITE 
Nitrogen, Nilrate & Nitrite 

Result 

294 

1.83 

7.00 

DISSOLVED PHOSPHATE ASP IN WATER 
Phosphorus, Dissolved (As P) <'. 0.020 

SILICA 
Silica, Dissolved (es Si02) 

Quallners: 

Client Sample ID: 45-06-809 

Collection Dale: 10/13/2010 3:30:00 PM 

Matrix: GROUNDWATER 

Tog No: 1108 

PQL Quot Units DF Dale Analyzed 

SM2320 B Analyst: 
2 mg/L CaC03 10126/2010 

CALCULATION Analyst: 
5.0 ' % 1119/2010 

SM4500-NOJ-H Analyst: 
0.100 "'1J/L 5 11/B/2010 

E365.4 Analyst: 
0.020 mg!L 10/21/2010 

SM4500-5102-C Analyst: 

JB 

AMJ 

KK 

CM 

KK 
2.50 mg/L 5 10/16/2010 3:00.00 PM 

-------~~---- --------- --------
PQL: Practical Quantital!on L1m1t 

A Not A\'mlab!c for Accreditatio11 
E Value Above Quantila!ion Range 

N Not Accredited 

fl Arialytc Detected in Method O!ank 
H Holding Time Exceeded 

Values Below PQL Corisidered E~timatetl 

S Spike Recuvcry Outside Rei;overy Limits 
X Value Exceed~ Mwiimum Conlaminiml Level (MCl.) 
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LCRA Environmental Laboratory Services Date: 30-Nov-10 

CLIENT: 

Lab Order: 

Texas Water Development Board 

1010505 

Client Sample ID: 45-06-809 

Collection Date: 10/13/2010 3:30:00 PM 

Matrix: GROUNDWATER 

Tag No: 1108 

Project: 

Lab ID: 

Analyses 

RADIUM 226 
Radium 226 

RADIUM 228 
Radium 228 

TWDBFY2010 

1010505-009 

GROSS ALPHA, GROSS BETA 
Gross Alpha Particle Activity 

Qualifiers: 
A Not Available for Accreditation 
E Value Above Q\laotitatrnn Range 
N Nol Accredited 
X Value E:ir.ceeds Maximum Contaminant Level (MCI.) 

Result PQL Qual Units 

SM7500-RA B 
0.6±0.14 0.1 pCi/L 

SM7500-RA D 
1.4 ± 0.6 1.0 pCi/L 

E900 
< 12.6 ± 7.5 12.6 pCi/L 

R Analyte lJetected in Method Blank 
H Holding Time Exceeded 
S Spike Recovery Outside Recovery Limil'! 

DF Date Analyzed 

Analyst: SUB 
111231201010:0018 PM 

Analyst: SUB 
111171201011:15:25AM 

Analyst: SUB 
1112012010 11 :00:43 AM 

PQL: l1ract1cal Quan1i1a1ion L1m11 

Values Below PQL Conrnlered Estimated 

Page 11 of 15 



---------------· 
El'ERGY Hel&ft1, MT 177-171-0711 • Billi•IS. MT BDD·73H4BB • Casper, WY Blll-23Hl1 I [

-·-·-·· 
GIHB!te, WY Bf&-11141·7171 • Rapid Cl!!, SD 111-672-1225 • Collo1e S!e!lon, fl 811HBD-1211 

LABORATORY ANALYTICAL REPORT 

Client: 
Project: 

LCRA Environmental Laboratory Services 

Not Indicated 

Lab ID: C10100907-017 

Client Sample ID: 1010505-00SA 

Analyses 

RADIONUCLIDES ·DISSOLVED 
Gross Alpha 

Gross Alpha precision (±} 

Gross Alplla MDC 

Rep on 
Definitions: 

RL - Analyte repor1ing limit. 

QCL - Quality control limit. 

Result Units 

0.7 pCl/L 
7.5 pCill 
12.6 pCi/L 

MDC - Minimum detectable concentration 

Repon Date: 11/29/1 O 

Collection Date: 10/13/10 15:30 

DateReceived: 10/22/10 

Matrix: Aqueous 

MCU 
Qualifiers RL CCL Method Analysis Date I By 

u E900.0 

E900.0 
E900.0 

MCL - Maximum contaminant level. 

11/20/10 11 :OO / ap 
11/20/10 11:00/ep 
11/20/10 11 :OO I ep 

ND - Not detected at the repor1ing limit 

U Not detected at minimum detectable concentration 
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EN:RGY 
' " 

MN'.enefi)'IBb.COlll ---101 Helo,,,, MT Bll-412-0111 • Billi•!•, MT BOO·llS-4419 •Casper, 'Ill IBl-lll-Dlll 
IBll-1111·lll5 • RaplWty,So BIB-112-1225 • Collogo Station, fl IBB·&Bl-2211 

LABORATORY ANALYTICAL REPORT 

Client: 
Project: 
lab ID: 

LCRA Environmental Laboratory Services 

Not Indicated 
C10100907-018 

Client Sample ID: 1010505-0098 

Report Date: 11/29/1 o 
Collection Date: 10/13/1 O 15:30 

Date Received: 10/22/1 O 
Matrix: Aqueous 

---------------------·-----··--------------·-- ·-·------·---·-·--- -

Anelyses 

RADIONUCLIDES ·DISSOLVED 
Radium 226 

Radium 226 precision (±) 

Radium 226 MDC 

Radium 228 
Radium 228 precision (±) 

Radium 228 MDC 

Report 
Definitions: 

AL - Analyte reporting limil. 

OCL - Qua!ily control limil. 

Result Units 

0.55 pCi/L 
0.14 pCi/L 
0, 11 pCill 
1.4 pCi/L 
0.6 pCi/L 

1 pCill 

MDC - Minimum detectable concentration 

MCU 
Quelifters RL QCL Method Anelysls Date I By 

E903.0 11/23/10 22:00 / trs 

E903.0 11/23/1 O 22:00 I trs 
E903.0 11/23/10 22:00 / lrs 

RA-05 11/17/101115/plj 
RA-05 11/1711011:15/pl) 
RA-05 11/17/10 11:15 /plj 

MCL Maximum conlaminant level. 

ND - Not detected al lhe reporting limit. 
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J ' Send original copy by 
State of Texas 

ForTDWR se onl 
certified mail to the Well No. #S-,pifa..,., ~N 
Texas Departi'nent.of Wat~r Resources 

WATER WELL REPORT Located on man ""-~' P. 0. Box 13087 
Austin, Texa~ 78711 d },..Received: '"_JY' ,J 

1) OWNER A l""'r\:e r: }Qac 'Fe-r\c...e Address ~l I £~ d3S:- Cl c Ori e~S.:-. I -r;;'lo:l.i s 
(Name) {Street or RFD I (City) (State) (Zip) 

2) LOCATION OF WE±D 
County E C r-' miles in direction from 

(N.E., S.W., etc_} (Town) 

D Legal description: 
Driller must complete the legal description to the right 

Section No. Block No. Township with distance and direction from two intersecting sec-
tion or survey lines, or he must locate and identify the Abstract No. Survey Name 

well on an official Quarter- or Half-Scale Texas County Distance and direction from two intersecting section or survey lines 
General Highway Map and attach the map to this form. 

~See attached map. 

3) TYPE OF WORK (Check): 4) PROPOSED USE {Check): 5) DRILLING METHOD (Check): 

~ewWell D Deepening ~mes tic D Industrial o Public Supply D Mud Rotary D Air Hammer D Driven D Bored 

O Reconditioning D Plugging D Irrigation D Test Well D Other D Air Rotary ~able Tool O Jetted O Other 

' 
61 WELL LOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION: 

Dia. On.) From (ft.I To (ft.I 

Q Surface I D Open Hole D Straight Wall D -Underreamed 

Date drilled 3 lo -1 l? 
. 

~ravel ·Packed D Other - v I 
I If Gravel Packed give inteival ..• from 1,,? 0 ft. to I l? ft. 

From To Description and color of formation 
8) CASING, BLANK PIPE, AND WELL SCREEN DATA: !ft.I !ft.I • material 

n - .'1 5o: I Dia. 
New Steel, Plastic, etc. Setting (ft.) '3age 

On.) or Perf., Slotted, etc. lrasing 

. 1 .~n (\.nJi'ch:P . Used Screen Mgf., if commercial From I To fScreen -
. -:i.n - -'/.-1 YP) 1 ()1,1 f< nl'l: n AJ /)/ ~ ..,/-,'(" l'J : / /_'3 
4,.-c;- 7,-') i:.: a / ,..,, e i> '°,,.; A '°,J I 

I 

?:..,...- J/Jn /.? r 111 • ' ~ , "'vJ /ld I 
I 

J /)/)- I J /"J £J~rl ,-<,/l nrl I 
I 

J J /) - J /...3 A ;,, ,., ~'Vied e- 'f k!_p,-f I 
I 

·f3pa/ 
. 

I 
I 

J.:NTING DATA 

Cemented from ~ ft. to ·£9 ft. 

Method used ~t~:~~~D. Cemented by 
(Company or Individual) 

9) WATER LEVEL: 
Static level ft. below land surface Date 
Artesian flow gpm. Date 

10) PACKERS: ' Type Depth 

.. 
. 

, 
. . 

; 
:\ ' 11) TYPE PUMP: .. , 

~bmersible D Turbin D Jet D Cylinder 

(Use reverse side if necessarv) 
D Other 

Depth to pump bowls, cylinder, jet, etc., ft. 

131 WATER QUALITY'. 

Did you knowingly pene~e any strcita which contained undesirable 
12) WELL TESTS: water? O Yes No 

~ailer If yes, submit "R~RT_ OANDESIRABLE WATER" D Type Test: o Pump D Jetted D Estimated 
Type of water? r:t£:S ~epth of strata Yield: ~(). gpmwith ___ ft. drawdown after --- hrs. 
Was a chemical analysis made? es Cl No 

I hereby certifh that this well was drilled by me (or under my supervision) and that 
each.and all oft e statements herein are true to the best.of my knowledge and belief. 

NAME R. N. }-) ; L k:.e,r.5 0 "- Water Well Driller .. Registration No.· L 211.(/_ 
(Type or Print) . 

'7970 ADDRESS Q,Qf)),., ) 1 . ) J "' : t/ .0 ./";<,. :+u f)nk<; <;...., fp)h" 
~.tree< °lf!_tj)() I (City) 

J)lc Cf/"
1 '11.1 

(Signed) PJ . . ,J>,_ .l~~QLJ e:.; Ll,n51- .c ---£i.¢ , . -{Water Wen Driller) (Company Name) 

Please attach electric log, chemical analysis, and other pertinent information, if available. 

*Additional instructions on reverse side. 

TOWA-0392 



' ' 2) LOCATION OF WELL' 

"lay be 

the 

z 

0 

: -,.--:;;.,...,\"1?\r' 

@
.,,--.. ·.-1"·' 11 ,_,_i/ ' I\ ,-•, \ 

_,.- ' :I l' ' . 

/~ ,\ -"· 1 \) ' 

-\ QC\ 19 197S 
·. J 



Texas Water Development Board 

Well Schedule 

State Well Number !:JS_f:Q_ g { J ..... Previous Well Number f-l J .5' County (iC.TOg 135 
River Basin (OLO/!.ADO J..'i Zone 1 Latitude 3 / 5 3 0 ~ Longitude /{)(X 17 3;( c.-... •• -...., 3 

Block 4 ( Survey "[; d .S, Owner's well No. ------ Location_: ---- 1/4 , ___ 1/4, Section d / 

Owner O/J €5$,1 Ct.. tJ 13 Driller HJIJC:S WJ-[Ef( U}f::Ll. CO, 

Address ____________________ _ T enant/Oper. 

Date Drilled ---- [9 lJ-lp 

Aquifer .tl N rl.JJ( s 
Depth /JS Source of Depth /i Altitude (} 8 <J;) Source of Alt. Data fl\ 

i?llBAu<.s Aquifer ID ~ __ Well Type Ji. User ______ _ 

Well 
Construction 

Lift 
Data 

Yield 

Pump 

""'· 
Motor 

Mfg 

F"" .... 

Const 

Metnod 

Completion ......., 

Pertonn•nc• Lengtn 

Pump .... 
Production 

Casing M--........ 
Pump Depth 
Selting (A) 

e.... H.P. 

co.--... --

----

GPM .. ... Rept Est Date ar Test 

~----

•• 
2 

3 

4 

5 

ht Rate GPM ..... Rept ES! Date r.1 Tett Tnt artest 6 

Pumping Amount " Spodllc Static: GeM 7 ,..,., ___ .. 
Walllr 
UH 

Water 
Quality (Remarks: 

other Oat. Wale< 

M._ Available 
,_ 

Dale Q_~ 
Water 
Level• 

Dalo ----
•Date ----

""""""""' 

LOYel 

w. .. 
Quality 

1q47 

Remarks WFil-L f -/IS-
2 

3 

4 

5 

• 

.. Drewdown .. Capacity 
____ .. 

8 

Secondary Tertiary • 
10 

Tl 

rJ.. 
Other 

Logo Data 12 

j].LQ_ 
+ 

Meas. Remarks M.P. ---
13 

14 

...... ........ 15 

16 ...... Remarks 

17 
Date Record CDIJected 

[9111 
Reporting 

or lnfonnatlan Updated A<iency ~ 18 

~ rJ b.5"'110 

Casing or ~ Pipe (C) 

Wei 5cr'9en or Slotled Zone ( S} 

Open Hole (0} c·em-.w1t9d;;r;;--.. ·-to···----·-·····-·-·-
o ...... Int.var Of C,S, or 0. 
(h.) ·~ To 

-
-
-
-
---
---
---
---
---
---
---
---
-·--
-·--
-·--
-·--
-·--
---

21 8. A_t--ltS 
Aquifer 

UC:-Ob - f6!3 
Well Number 



TEXAS WATER DEVELOPMENT BOAllD 

WELL SCHEDUU: 

Field No. _______________ _ 

Owner'e Well Xo. 

Stote Well No.is:.,_~.::¥ a _'5 _ 
c.,,.,,_,fE_~J!~.R..- ---------

' l. Loc11tian: ____ 1/4, ____ l/4 Sec. ____ -• Block ________ Survey _________________________ . I ' 
I 

" ~;,.~,-r-- --L'--.,.. IM-"Af- - ---~-C.«f ~s- ---------------------- >--+-~ -+--
I I 

' ~JllJt~.i!t_ff/,/; __ #~.,4~------ -------------------------
' ' Tenant: _____________________________ Addre1119: ________________________ _ I I 

Drill.er: _____________________________ Addreee: ________________________ _ ~-+- -+--
J. Elevetian of ia .t't. abDve mal, determined by" 

I 
' 

4. Drilled: - - - - - - - - - - - ~iiU_;-~g~ C~ - -T~o~.-R-;,;,ar,-, - - - - - - - - - - - - - - -

5. Dopth' ~.;,.~_-_-_-_-_-_-_-_-;,.~-;. .. ~/a/,_~ ----------- ce .. ntod FromcASIN • tt~ ~PE 
6. Compl~tian: Open Hole, Stra.i&)lt Wall, Underrealll!ed, Gra"9l Paclr.e~f_ ~~j- _ • t 

oe 

7. ~' Mfgr, __________________ ---- Type __ .i/:i;tt!//: _____ _ 
0 No. Stages _____ , Bawls D1a111. ____ in., Settin.(_ ______ .t't. 

ColUISl DillJrJ. ________ in., Langth Tailpipe _________ .t't. 

13. ~: Fuel ______________ Hake & Model ______________ HP, ____ _ 

9 • .!!!!!!:: Flow _____ gpm, PulllJl ______ gpni, Meas., Rept., Eet, _____________ _ 

10, Perfo:n1111nce Testt Date ________ Length of Teet _____ Made by __________ _ 

Static Lenil ____ ft. Pumping Level ____ rt. Drawdmm _____ ft, ' 

I 
I 

tt. 

0 

E-''NI'""'''"'" --,JL-r""' ~'l'"•iji• c,. .. ,':Ii- _ _ _ ...;n. 
ll. Wot" Leve162..µn. ',;,~!'.7.- ~i, _:l"::f-:~:-T ¥- o._../_ C..4~~-,1}'_~- ____ •hioh 1•_ _ ~rr.oo. 

rt,"'Plfl!. 19 -ii!!" ..J ...ti.ich 1B ft. above surface. 
- - - - - - - - - - - mas,- - - - - - - - - -below- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - below 

rt. rept. 19 above which 1s _____ ft. ebove BUrface. 
- - - - - - - - - - - lllll&B.- - - - - - - - - -below- - - - - - - - - - - - - - - - - - - - - - - - - - - below 

ft. rept. 19 above which is _____ ft. above surface. 
----------- meas.------- ---below----------.r:: ---------- beloir 

12. Uc;i:!: Dam., Stock, Public Supply, Ind., Irr., Water flooding, Observat~ot u;;;> __________________________ _ 

lJ. Quality: (Remarks an taste, odor, color, etc.) _________________________________________________ _ 

Temp. ___ °F, Date emnpled for analy"si.s _________ Laboratory __________ _ 

TelllJl. ___ °F, Date sampled for analysis _________ L11bor•tory __________ _ 

Temp. ___ °F, Date sampled tor anal.1sis _________ L•boretory __________ _ 
Diam~ Type 
(in, I 

Settinll. ft. 
from to 

14. Other date available as circled: Driller's Log, Radioe.ctivity Log, Electric Log, 

--------· ------~-----

----------------------------------------------

,,,,/$S -16 

-- ------------------------------------

==============~~==~=~---=~-===------------------------------------O!rJ /Ji~JI & $ /jJ 
.t:.M'f'L@ / 

Pi-er "-A"- O, / 



State Well Number ~ ob q / ( 

River Basin (OLD/V'tfJO J!:i 

Texas Water Development Board 

Well Schedule 

Previous Well Number E fl 3 
Zone _L Latitude 3 / 5 3 J ;( Longitude 

Owner's well No. ------ Location.:..: ---- 114 , 114 , Section d I ---

eounty EiC.TOA, 135" 

/O~ / 7 ~ 7 
Block 4 / Survey L;)S 

Owner OIJ B~ covvrf? y 0.. t)~ Driller tt1A/E5 11J,lf-TM' 11/ElL co, 

Address ____________________ _ 
Tenant/Oper. ------------------

Date Drilled 19 3 i 

Aquifer AN fkf.J< S 

Wall 
Construction 

Lift 
Data 

Yleld 

Pump 

Mfr. 

"°'°' .... 
Flow 
Rate 

Const 

"""'°" 

Parfonnanc• Lengtn 
THt oltest ---

Level ll 

w .... 
UH 

w .... 

Pump 

Rare 

Production 

hr Rale 

Pumping 

Level 

0epth I I 5 Source of Depth A Altitude :? 8 79 Source of Alt. Data f\\ 

0'15Au<.s Aquifer ID ~ __ Well Type Ji User ______ _ 

Typoor o~ r 
"' lVMffJc;. 

- fi1£C,T 

r Pump Depth 
S ..... (lt) 

£. H.P. 

____ ._ 

~----GPM .... Rept e" Cate al TeSl 

~-.---
GPM ..... Re pt Eot Oat'llolTat 

Amount al Specific 

ll 0- IL Capodty 

Tortiary 

i..;asing or Blank ptpe (C) 

"""SaeenorSlotte<IZone{S) 
Open HOie (0) 
CementedfiOm--~-10--~··-~·---

Oiam. lr'ltlnlir cl C,S, or 0. 
(in.) ·~ To 

---
2 ---
3 ---
• ---
5 ---
• ---

Gfll 
ll ---

8 ---
• '---

10 

Qu•llty (Remab:-----------------------------
,... __ 

oth«"""' Water - hl. °'""' Available L ..... M Qualky Logo Cata 

'-

~--

11 

12 

l~:t1 37.~0 
+ 

0•18 JL~ ...... Rem ... M.P. 

w ..... ---
L-• 

,... __ 
'---

o ... ... .... R ........ 15 ---
16 

1 
Data Meu. Romarl<s ------- 17 

Date Record Colledlld 

fl'f7 
Reponing 

Reccn:led b)I or lnfOrmabon Updated Agency Q.d_ ----
---
---18 

Remarks 1 WE/,.. I r:::: - ll3 ~ tJ b5'a10 
2 ;2.1 ~ AL~S 
3 Aquifer 

4 

5 46. D(,;, ·9 II 

• Well Number 



STATE OF TEXAS WELL REPORT for Tracking #347507 

Owner: 

Address: 

Permian Home 

P.O.box 12025 
Odessa , TX 79768 

Well Location: No Data 

Well County: Ector 

Elevation: No Data 

Type of Work: New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packers: 

Plugging Info· 

Type Of Pump: 

Well Tests: 

Water Quality· 

Cert1f1cat1on Data: 

Started: 10/18/2013 
Completed: 10/18/2013 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter: 10 in From Surface To 120 ft 

Air Rotary 

Gravel Packed From: 10 ft to 120 ft 
Gravel Pack Size: 1/4 

No Data 

45-06-8 

31" 53' 20" N 

102" 17' 31" w 

garmin 

Domestic 

1st Interval: From 0 ft to 10 ft with 8 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: water 
Cemented By: Abe Neufeld 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well· No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata· No Data 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information. MONTE MOORE DRILLING 
1313 N.HWY.137 
LAMESA , TX 79331 

Driller License Number: 58699 

Licensed Well Driller Signature: Abraham Neufeld 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 



written request to do so from the owner. 

Please include the report's Tracking number (Tracking #347507) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-2 top soil 
2-25 caliche 
25-58 sandy clay 
58 -75 red clay 
75 -115 sandy clay 
115-120 red clay 

Dia. New/Used Type 
6 new plastic blank 0-80 
screen 80-120 .035 gauge 

Setting From IT o 



STATE OF TEXAS WELL REPORT for Tracking #347506 

Owner: 

Address: 

Permian Home 

P.O.box 12025 
Odessa , TX 79768 

Well Location: No Data 

Well County: Ector 

Elevation: No Data 

Type of Work: New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packers: 

Plugging Info· 

Type Of Pump: 

Well Tests: 

Water Quality· 

Cert1f1cat1on Data: 

Started: 10/18/2013 
Completed: 10/18/2013 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter: 10 in From Surface To 115 ft 

Air Rotary 

Gravel Packed From: 10 ft to 115 ft 
Gravel Pack Size: 1/4 

No Data 

45-06-8 

31" 53' 23" N 

102" 17' 35" w 

garmin 

Domestic 

1st Interval: From 0 ft to 10 ft with 8 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: water 
Cemented By: Abe Neufeld 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well· No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata· No Data 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) arid that each and all of the 
statements herein are true and correct The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information. MONTE MOORE DRILLING 
1313 N.HWY.137 
LAMESA , TX 79331 

Driller License Number: 58699 

Licensed Well Driller Signature: Abraham Neufeld 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 



written request to do so from the owner. 

Please include the report's Tracking number (Tracking #347506) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-2 top soil 
2-25 caliche 
25-58 sandy clay 
58 -75 red clay 
75 -110 sandy clay 
110-115 red clay 

Dia. New/Used Type 
6 new plastic blank 0-75 
screen 75-115 .035 gauge 

Setting From IT o 



STATE OF TEXAS WELL REPORT for Tracking #238794 

Owner: Interstate Treating 

Address: P. o. Box 1386 
Odessa, TX 

Well Location: 741 Club Drive 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 2/1/2007 
Completed: 2/1/2007 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 114ft 

Air Rotary 

Gravel Packed From· 94 ft to 114 ft 
Gravel Pack Size: 

No Data 

45-06-9 

31" 53' 16" N 

102" 17' 25" w 
No Data 

Domestic 

1st Interval: From 0 ft to 15 ft with 5 Cement (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: 100+ ft 
Distance to Property Line: 150 ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 30 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information· Wheeler Drilling Company 
4223 W. 16th Street 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ron R. Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: $dfs 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #238794) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-2 Top Soil 
2-30 Caliche 
3 0-60 Dry Sand 
60-73 Wet Sand 
73-87 False Red Bed 
87-94 Wet Sand 
94-113 Water Sand 
113-114RedBed 

Dia. New/Used Type Setting From IT o 
5 New PVC 0 94 
5 New PVC Slotted 94114 



// 
Plea.se use black ink, State of Texas v Texa• Wot•• Well D"ll'" Bo"d .Send original copy bY 
cenified rnail to the WATER WELL REPORT P. o. Box 13087 Texas Weter Commission 
P.O. Box 13087 Austin, Texas 78711 
Austin, Texu 78711 ATTENTION OWNER: Corifidentllllity Pruiilege Notice o" Re,,,erse S1 e 

11 OWNER Sunset Memorial Gardens Address East Hwy 80 Odessa Texas 
(Name) (Street or RFD) (City) (Stato) (Zip) 

21 LOCATION ~F WELL: 
county C tor miles in direction from 

(N .E ., S,W., etc.l (Town) 

D Legel description: 
Driller must cornplete the le-gal description to the right Section No, 
with distance and direction frorn two intersecting sec-

Block No. Township 

tion or survey lines, or he must locate and identify the Abstract No. Survey Name 
well on an official Quarter· or Half-Scale Texas County 

Distance and direction from two intersecting section or survey lines General Highway Map and attach the map to this farm. 

Ir' See attached map. J 
31 TYPE OF WORK (Chackl: •I PROPOSED USE (Check): 51 DRILLING METHOD (Chee kl: ODriven 

)jjNew Well D Deepening 0Domestlc tKndustrial DMonitor DPublic Supply DMud Rotary D Air Hamrner DJetted Deored 

D Aeconditioning DPlugging D Irrigation D Test Well D Injection DOthar ~~ir Rotery D Cable Tool DOther 

61 WELL LOG: DIAMETER OF HOLE 71 BOREHOLE COMPLETION: 

Date Drilling: 
Dia. (inJ' From {ft.I To (ft.I 

D Open Hole D Straight Wall D Underrearned 

Started March 31 19 §..§. 7 7/8 Surface X~ Gravel Packed D Other 

Complored 19_ If Gravel Packed give interval , •• from i'.IQ ft. to 99 ft. 

From To Description and color of f6rmation •I CASING, BLANK PIPE, AND WELL SCREEN DATA: lit.I I ft.I material 

0 I I Too Soil Dia. N•w Steel, Plastic, etc. 
ffitlng(ft.I 

Gage 

(in.) or Pert., Slotted, etc, Casing 
11 16 Clay Used Screen Mgf ., if commercial I To Screen 

16 40 Limestone 5 Perf 9 99 1/8 
40 63 Sand &· Gravel Pl a in 0 59 
63 65 Limestone 
65 95 Sand & Gravel 
95 99 Red BEd 

91 CEMENTING DATA [Rule 319.44(bll 

Cemented from __Q__ ft, to --1.Q__ ft. No. of Sacks Used ....J__ 
___ ft. to ___ It. No, of Seeks Used --

Method " Poured Slurry 
Cemented~~ Bernard Brockman 

10) SURFACE COMPLETION 

X ~ Specified Surfm:e Slab Installed [Rule 319.44(c)) 

D Pitless Adopter Used [Rule 319.44(d)] 

D Approved Alternative Procedure Used (Rule 319.71) 

. 
11) WATER LEVEL: 

Static level ft. below hmd surface Date 

Artesian flow gpm. Date 

~ 'i ft;' fill 1"" n 11" re ~ 121 PACKERS: Type Depth -
~< ~ \'!,1 ~ \l ·;,.; ~ II 
I i " 

JllL Z ~ l~HH 131 TYPE PUMP: 

D Turbine DJ.et D Submersible D Cylinder 

D 
{Use reverse sl~f1' 

,, 
l.UIVhvio..>viU" 

' Depth to pump bowls, cylinder, jet, etc., .. 
151 WATER QUALITY: 

Did you knowingly penetrate any strata which contained undesirable 141 WELL TESTS: 
water? D Vos DNo 

Type Test: DPump D Bailer D Jetted n Estimated 
If Ye5, subrnit "REPOAT OF UNDESIRABLE WATER" 
Type of water? Depth of strata Yield: gpm with ____ ft, drawdown ofter __ . hrs. 

Was a charnical analysis madei' D Yes D No 

I here by certify th11ot this well was drilled by me (or under mv supervision) and that each and all of the statomants herein are true to the be11t of mY 
knowlodga and belief. I understand that failure to cornpteto it() ms 1 thru 12 will result in the log(s) being returned for completion l!lnd resubmittal. 

COMPANY NAME Hickerson Dr]g & PumQ Water Well Driller's License No. Q2!!~7W 
(Type or Pr!nd 

ADD RESS 3806 West University Odessa Texas 79764 

~:;:;~~Jm-_ 
(City) (State) (Zip) 

~ 

(Signed) {Signed) 
(Licensed Water Woll Driller) (Angistered Driller Trafnef!l) For TWC use only 

Please attach electriC.log, i:hemical analysis, and other pertinent information, if available. Well No. If~ ... Q~ - 'i. 
Located on map 

WWD-0121R,,.D1-2B-871 TEXAS WATER COMM(SSION COPY 
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Texas Water Development Board 

Well Schedule 

State Well Number HS:__.Qk._ CfJO ..... Previous Well Number f /( Q 

River Basin (OLO/{frfJO J.:L Zone 1 Latitude S/ S 3 (<j Longitude 

Owner's well No. ------ Location_: ---- 1/4 , ___ 1/4, Section Of I 

Owner Q/) f.S S4 COUJJIR t( ClV/{ Driller 

Address ____________________ _ Tenant/Oper. 

County f;C. TO/{ I 3,5" 

/D;) } 7 (/ 7 c--.'""='"'Y 3_ 

Block 4 J Survey ]!" d S 

Date Drilled ---- I~ 3 g 

Aquifer I} fl) [LE£ S 

Depth I/£ Source of Depth /i Altitude 'QI!!, 7 S Source of Alt. Data ffi 

cttBAu<.s Aquifer ID ~ -- Well Type Ji User ______ _ 

Welt 
Construction 

Lift 
Data 

Pump 

""'· 
Wotor 

""' 
Yleld FkNI 

Rate 

Const 
Method 

Completion 

"""'"" 

Performance Length 
T•t at test ---

w .... 

Pump 
Rate 

Praduetion 
hr Rate 

Pumping 

Le"" 

Casing -
Type al 0 .,, Tvl..t:.1A€ T 

Pump Depth 
Se<ting(ft) 

&.. H.P. 

c-_ ... __ 

GPM ..... Rapt Est Date at Test 

c.....-.---
GPM ..... .... Est Date at Tnt 

Al'l'IOUnt at Specific .. Orawdown ft_ Capacity 

Tertiary 

.. 

Gl!ll 
ft_ 

Quality (Remarb: ____________________________ _ 

Other Dabi Water 

fJ_ Av1ilabi9 L"""I 
WalM 

~ 
Other a...., Logs Cata 

+ 
Cote Meaa. Rem.U M.P. ---- ---w .... 

L•Vel.I 
Cate ...... ""'""""' ----

1 
Date ...... Remarb ----

Reporting 

2 

3 

• 
s 

• 
1 

• 
9 

10 

11 

12 

13 

14 

15 

16 

17 

""""""'""" 
Cate Record Caleded O 
or lnfo.,,,_n Updatad __ __ / q 'f Cl - Q.d_ 18 

Remar1ls r<£ !.. L p -JIJ £N b5'a10 
2 

3 

4 

5 

6 

ingor 
Well Saeen or Slattad Zone (S) 
Open Hole (0) 
c;;n-.ni;;;;;;n-·--·---to"-····-~·-·-·-· ...... 

(In.) 
~otc.s.oro. 
Fram To 

218. Al-1t.s 
Aquifer 

45'- t6 - 9'10 
Well Number 



Send original copy by cer11fled return receipt requested TNRCC, MC 177, P.O. Box 13087, Austin, TX 78711~30 

ATTENTION OWNER: Confidentiality 
State of Texas 

Texas Water Well Drillers Advisory Council 
Pn\ri/ege Notice on on rever:se side MC177 

of Well Owners copy (pink) WELL REPORT 
P.O. Box 13087 

Austin, TX 78711-3087 
512~239~530 

1) OWNER. Odessa Countrl' cl u b ADDRESS 7184 Club Dr. Odessa TX 79762 
(Name) (Street or RFD) (City) (State) (Zip) 

2) ADDRESS OF WELL: 

County Ector Bankhead Rd. Odessa TX 
GRID• Z/ 0-/If- /;,l 

(Street, RFD or other) (City) (State) (Zip) 

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): D Monitor D Environmental Soil Boring D Domestic 5) .. 
;Xi NewWell LJ Deepening D Industrial ~ Irrigation O lnjeclion D PublicSupply D De-watering D Testwell 

O Recondilioning O Plugging If Public Supply well, were plans submitted lo the TNRCC? D Yes D No 

6) WELL LOG: DIAMETER OF HOLE 7) DRILLING METHOD (Check): D Driven 

Date Drlllin~: Dia. (in.) From (ft.} To(ft.) (Kl Air Rotary [J Mud Rotary O Bored 

Stanea -27 
19 

97 Surface D AirHammer O CableTool O Jetted 

Completed 5-27 ;-;-97 8 l/L O Other ______ . 
N' 

From (ff.) To (ft.) Description and color of formation materfal 8) Borehole Completlon (Check): { J Open Hole Cl Straight Wall 

0 4 Sand D Underreamed XJ Grava! Packad O Othar __ •. -rrr 
4 8 Caliche If Gravel Pack.ad give interval ... from 80 tt. to ft. 

8 12 Limestone ' CASING, BLANK PIPE, ANO WELL SCREEN DATA: 

12 20 Caliche Rocks 
Steel, Plasllc, etc. Selting{tt.) 

20 25 Shale 
New Gage 

Dia. or Perf., Slotted, etc. Casting 

25 50 Pack Sand (in.) Used Screen Mfg., if commercial From To Screen 

50 55 Red Shale 5 N Plain PlaStlC u , .. 
'"' 7r; Sand & arave l 5 N Perf 94 114 1/8 
7r; 80 Shale ' i 
Q() 112 Sand & aravel 

11? 11< Shale 9) CEMENTING DATA [Rule 338.44( 1~ 
111 114 Red Bed Cemented from 0 It.to 0 It. No. of sack,s used 2 . 

ft. to It. No. of sack.s "'"''~ 

Method used Poured Sl urr)I ' 

Cemented by WTWWS 
(Use reverse side of Well Owner's copy, if necessary) 

Distance to septic system field lines or other cormontratod contamination __ It. 

13) TYPE PUMP: Method of verification of above distance None 
O Turbine D Jet D Submersible n Cylinder 

fl Oltier 10) SURFACE COMPLETION 

Depth to pump bowls, cylinder, jet, etc., ft. n Soeclfled Surface Slab Installed [Rule 338.44(2)(A)J 

~ Specified Steel Sleeve Installed [Rule 338.44(3)(A)J 

14) WELL TESTS: O PiUess Adaptar Used [Rule 338.44(3)(b)] 

Type test: O Pump O Bailer O Jetted D Estimated O Approved Alternativo Procedure Used {Rule 338.71] 

Yield: gpmw!th ft. draiwOOwn after hrs. 
11) WATER LEVEL: 

Static level 
ft W.o~n~Wt ~1•-15) WATER aUALITY: 

Artosian flow lf'l\']2'. .. J-~afl\ 
Did YQU knowingly penetrato any stra!a which conlained undesirable I 11 ) ~ l : 
conslituents? 

~( \ ' 
O Yes X No 

12) PACKERS: 1111 (I Q lj'(!/1'.17 ! Depth 
If yes, stJbmil •REPORT OF UNDESIRABLE WATER' i 

Type of water? Depth of strata I\\ jJ 
,_ 

Was a chemical analysis made? O Yes D No 
! [_,/\( .,;;> '1:1~. ' ~' ( . ' '' \..•(~ 

..... -·~ ~"' "'>· . :, . :1»,..,, ~. ~ 

'···''<-''\',.,j"1'' ,, '·.;•~ ~· ' v• 
I hereby certify that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true to the best of my k.nowledge and belief. I 
understand that failure to complete ilems 1 thru 15 will result in the log(s) being ff1tumsd for completion and resubmlnal. 

coMPANY NAME West Texas Water We 11 Service WELL DRILLER'S LICENSE NO. 
2497W 

(Type or print) 

ADDRESS 3432 w. Uni vers i t,l'. Odessa TX 79764 

. ~;;[;~ 
(City) (State) (Zip) 

(Signed) (Signed) 
(Licensed Well Dnller} (Registared Driller Trainee) 

Please ettech electric 1091 chemical analysis, and other pertinent information, if available. 

TNRCC-0199 (Rev. 05-21-96) While - TNRCC Yellow - DRILLER Pink-WELL OWNER 



STATE OF TEXAS WELL REPORT for Tracking #347505 

Owner: 

Address: 

Permian Home 

P .O.box 12025 
Odessa , TX 79768 

Well Location: No Data 

Well County: Ector 

Elevation: No Data 

Type of Work: New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packers: 

Plugging Info· 

Type Of Pump: 

Well Tests: 

Water Quality· 

Cert1f1cat1on Data: 

Started: 10/17/2013 
Completed: 10/17/2013 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter: 10 in From Surface To 115 ft 

Air Rotary 

Gravel Packed From: 10 ft to 115 ft 
Gravel Pack Size: 1/4 

No Data 

45-06-8 

31" 53' 22" N 

102" 17' JO" W 

garmin 

Domestic 

1st Interval: From 0 ft to 10 ft with B (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: water 
Cemented By: Abe Neufeld 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well· No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata· No Data 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information. MONTE MOORE DRILLING 
1313 N.HWY.137 
LAMESA , TX 79331 

Driller License Number: 58699 

Licensed Well Driller Signature: Abraham Neufeld 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 



written request to do so from the owner. 

Please include the report's Tracking number (Tracking #347505) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-2 top soil 
2-25 caliche 
25-58 sandy clay 
58 -75 red clay 
75 -110 sandy clay 
110-115 red clay 

Dia. New/Used Type 
6 new plastic blank 0-75 
screen 75-115 .035 gauge 

Setting From IT o 



STATE OF TEXAS WELL REPORT for Tracking #347504 

Owner: 

Address: 

Permian Home 

P.O.box 12025 
Odessa , TX 79768 

Well Location: No Data 

Well County: Ector 

Elevation: No Data 

Type of Work: New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packers: 

Plugging Info· 

Type Of Pump: 

Well Tests: 

Water Quality· 

Cert1f1cat1on Data: 

Started: 10/17/2013 
Completed: 10/17/2013 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter: 10 in From Surface To 115 ft 

Air Rotary 

Gravel Packed From: 10 ft to 115 ft 
Gravel Pack Size: 1/4 

No Data 

45-06-9 

31" SJ' 21" N 

102" 17' 27" w 

garmin 

Domestic 

1st Interval: From 0 ft to 10 ft with B (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: water 
Cemented By: Abe Neufeld 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well· No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata· No Data 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information. MONTE MOORE DRILLING 
1313 N.HWY.137 
LAMESA , TX 79331 

Driller License Number: 58699 

Licensed Well Driller Signature: Abraham Neufeld 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 



written request to do so from the owner. 

Please include the report's Tracking number (Tracking #347504) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-2 top soil 
2-25 caliche 
25-58 sandy clay 
58 -75 red clay 
75 -110 sandy clay 
110-115 red clay 

Dia. New/Used Type 
6 new plastic blank 0-75 
screen 75-115 .035 gauge 

Setting From IT o 



STATE OF TEXAS WELL REPORT for Tracking #347788 

Owner: 

Address: 

Permian Homes 

P.O. BOX.12025 
Odessa , TX 79768 

Well Location: No Data 

Well County: Ector 

Elevation: No Data 

Type of Work: New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packers: 

Plugging Info· 

Type Of Pump: 

Well Tests: 

Water Quality· 

Cert1f1cat1on Data: 

Started: 10/18/2013 
Completed: 10/18/2013 

Owner Well #: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter: 10 in From Surface To 115 ft 

Air Rotary 

Gravel Packed From: 10 ft to 115 ft 
Gravel Pack Size: 1/4 

No Data 

45-06-8 

31° 53' 25" N 

102° 17' 35" w 

No Data 

Domestic 

1st Interval: From 0 ft to 10 ft with 8 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Water 
Cemented By: Peter Neufeld 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well· No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata· No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) arid that each and all of the 
statements herein are true and correct The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information. Monle Moore Drilling 
1313 N Hwy 137 
Lamesa , TX 79331 

Driller License Number: 58700 

Licensed Well Driller Signature: Peter Neufeld 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 



written request to do so from the owner. 

Please include the report's Tracking number (Tracking #347788) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-2 top soil 
2-25 caliche 
25-55 sandy clay 
55-75 red clay 
7 5-111 sandy clay 
111-115redclay 

Dia. New/Used Type 
6" New Plastic 0-75 blank 
75-115 Slotted .035 

Setting From IT o 



10/10/2014 
10:10:58 

T cxas Conunission on Environmental Quality 
DWW Water System Slll11Il1ary Sheet 

PWS ID lrws Name II central Regisliy RN I 

TX0680072 NEW LIFE CHURCH llRNI01210565 II 

Organi:zation/Customer * Central RegisLiy CN 

NEW LIFE CHURCH OF CHRIST 

*Regulatory mall will be addressed to this organization/person 

All Water System Contacts 
Type Contact Communication 

AC - Administrative 
HALSTEAD, TIM IJl-..-neType Value 

Contact 
1021 SAWDUST RD BUS - Business 432-272-
SPRING, TX 77380 OB -Mobile 432-230-9311 

NEW LIFE CHURCH OF 

OW - Owner 
CHRIST 

2817 JBS PKWY STE E3 
ODESSA, TX 79762-8160 

II Operator Grade Nwnbcr 

Water Operator Licenses 

No Licensing Data for this PWS 

Owner Type Options: COUNTY, DISTRICT, FEDERAL GOVERNMENT, 
1~~~~~==91INVESTOR OWNED, MUNICIPALITY, NATIVE AMERICAN, PRIVATE, 

STA TE GOVERNMENT, WATER SUPPLY CORPORATION 

System Type Options: COMMUNITY, TRANSIENT/NON-COMMUNITY, 
NON-PUBLIC, NON-TRANSIENT/NON-COMMUNITY 

Population 
Served 

300 

Total A vcrngc Max Daily 
Product Daily Demand 
(MGD) Consump. (MGD) 

Activity Status 

I - INACTIVE 

ILast SW'Vcy Date II surveyor 

le 

02/15/2006 " Y,DBUCKNER 

01/29/2003 llCYNTHIA, D WILLIAMS 

No Site Visit Data 

#of 
Connect 

# l/C 
w/othcrPWS 

0 

Service Pump Max.Purchase Cap. 
Cap. (MGD/GPM) 

Reason 

II survey Type II Region 

s ~ ii .... ,..,, ...... SSA 

Sanita1y Survey llODESSA 

Pressure 
Tank 
Cap. 
(MG) 

II county 

ECTOR 

ECTOR 

I 



\ Plant) 

~ 
EP Name/Source Plant Name 

~ Chemical 
Chem 

Distribution 
Dist 

Summation (Activity (Activity 
Mon Type 

Sample 
Mon Type 

Sample 
t 

Status) Status) Point Point n 

I 

I 

I 

EPOOI 
lRT-TAP /No 
Source Listed(!) 

Train:! Unnained 

Disinfection 
Zone 

PLANT(!) 

Objective 

TP3256 NO NO 

Process Treatment 

mill D 423 HYPOCHLORINATION, PRE 

(Active Sources) 

(Inactivc/Offline Sources) 

Source Number Name Status Depth 

G0680072C 3 - 600' SE OF CLUB HOUSE p 112 

G0680072A II I - STORAGE II 0 II 130 

G0680072D II 4 - 300' E OF CLUB HOUSE II 0 II 114 

G0680072B II 2 - 300' S OF STORAGE II 0 II 130 

Code Explanations 

Monitoring Type Codes: (GW) GROUNDWATER, (GUP) GROUNDWATER UNDER THE 
INFLUENCE - PURCHASED, (SWP) SURF ACE WATER - PURCHASED, (GU) 
GROUNDWATER UNDER THE INFLUENCE OF SURF ACE WATER, (N) NO SOURCES, 
(SW) SURF ACE WATER 

. ity Status Codes: (A) ACTIVE, (D) DELETED/DISSOLVED, (I) INACTIVE, (P) 

Operational Status Codes: (E) EMERGENCY, (I) INTERIM/PEAK (0) OTHER, (P) 
PERMANENT, (S) SEASONAL 

Source Types: (G) GROUND WATER, (S) SURFACE WATER, (U) GROUND WATER UNDER 
THE INFLUENCE 

- End of Report -

At the time of your query this data was the most current infonnation available ffotn our database, which is 
in real time. Eve effort wa'! n1ade to retrieve it accordin to our ue . Thank- ou for usin DWW. 

I 

I 

I 



GW 1 

TEXAS WATER DEVELOPMENT BOARD 

•~or _______ K,t._ --- -- Field Bo. _______ b ______ _ Stat• w.u •• ~ ~~ ".'. ~.: _'f..g _~_ --
0lm8r 111 Well l'o. ___________ _ Count.Y' __ _ tg:~~~- ________ _ 

' ' I I 
~-+. -+--

I ! 
2. ~~~:==~~;-;~~=g=~~t;~::G~~====~d~.:==~~~~~=t?~~~~~=~~===== 

' 
I I 

TG1.U1t: _________ -~ _________________ .Addreee: ________________________ _ 

--+--"--+--
! ! 

Drillero _____ .M. cJ ~ .!~'!.. l<'-'_-:J _____________ Addre•"- ____________ .;;,;;- ________ _ 

3. Elevat.im1 of __ ~~ .JJ __ (!£ _"4] _€"_'--'=- __ ll_ ~ §_?{ _ .n.. above msl.1 detendned bJr __ f-~'El- ______ _ 

6. Completiar:u Open Hale
1 

St.r•iabt. Well, Underreamd, Orawl Packed ____________ _ 

tt. 

b. ~'--~~.t(~~~,1)- ___ 19 ____ ; Ihlg~ Rotaey, ____ ---- _ __ ~IllO & m.a.na rJ.rii. 

S • .E!E:!!!• R4pt._j,,l_p_-;!'J.£tt ...... _.,,A}£1!.JC_tt. 9- 9- 7,0 c ....... rr.. tt. to 
ulllll: .L7Jlll 
IJn.' 

~. ..• 
1. ~· ~ ... __ .!/_~-pff. __________ ____ Type __ ~~~--------

Xo, .St•ps _____ ,Bawls Di.a. ____ in,
1 

.Set.tin(_ ______ n., 

,,..,,,, "if;,,,.,. r-

e,,.~ "', '"".,, 
--------· ------

Calumi. Di.a. ________ in., Length Tailpipe _________ n.. 

8. ~: Juel __ §~:_~_ -t(j_I_~ __ Make 5: Model ______________ HP._(_~~ ------
9, ~1 fl.ow _____ gpm, Pump ______ gpm, Meaa,

1 
Kept,, Eat. _____________ _ 

10, Pe:rfo!"llCl.ce Teat.1 Date ________ Length of Teet _____ Made by __________ _ ----- --------· ----- ------
Stat.:1.c Lenl ____ ft. Pumping Lenl ____ ft. nravd1Mn _____ n.. 

PrDdu.ctian gp11 Specific Capacity IPll/rt.. 

ll, Vater Level: = d'~fa--:?::- ~: J_-:_ _19]~=:; = = =- ______________________ which ll _____ tt. :~: surface. 

___________ n.. :!!:--- ____ 19---~:--- ________________________ 11hicb ll _____ n.. =~ l!IW'fac:e. 

___________ n.. =::- ______ 19 ___ =~-_ ---- _____________________ vbich ll _____ rt..=: eurface. 

___________ .rt. ::!:- ______ 19 __ -=~- __________________________ which ll _____ :tt. =: 8!J.rface. 

12. Use: Dom., Stock, Public S1.1pply, Ind. lEi::J Waterflooding, Observation, Not Used, __________________________ _ 

lJ. Quality: (Remarte an tal!lte, odor, color, etc,) _______________ ------ ____________________________ _ 

Temp. ___ 01', Date sampled f~ anal,rsis _________ Laboratoey __________ _ 

Temp. ___ •r, Date sllll;pl.ed for anal19is _________ LaboratOl'Y' __________ _ 

Temp. ___ 01
1 

Date sampl.ed for anal.7e:1JI _________ Labora't.ot7 __________ _ to 

1.4. Qt.her det.a &V11ilable as circled: Driller 1s Log, RedioactivitY' Log, Electric Log, 

farmtimi .Sample111, Pumping Test, _____________________________ _ 

JS, Record blt _ ~-'- ~4£!.-'_? _c._~Z'- ____________ Date _ _ 9:::_ ?_-:-_ 19_ ~ 
souree or D~ta _/&5!J_c_~ __ Z.iir!~~ _I_.!-~~..! ____________ _ 

Lt N I( '1 IJ "' ,.; -------- ------------

16. ~'- -~-~ ~ ""- __ -'~- ___ ~-:: _:[:_~ _ _ o_ f __ C £!:"_~-_I'/_~~ __ 

_ fi.4~ !:!-_~ __ !!_ !?P __ -~X. ... __ _ /':!!'.!!:_ ~'!J.?' ~(_~ _e:_ ~ ~r~- ~ :_~,, _______________ _ ------------
----------------------------------------------
----------------------------------------------
---------------------------------------------------------------------------
---------------------------------------------------------------------------

TWDBE-GW-49 {Sketch} 



GW 1 

TEXAS WATER. DEVELOPMENT BO.A.R.D 

Field Ho. ________ -- _____ _ • ...,.,_ ----_ Js;:.t. _ -----
011ner 1e Well Jlo. -~~:fff: _'"4.!_~s_-t Cr:1.1nt7_ .:_~~:f_o_~- _________ _ 

1. 

Z oo ..(:+, i=°K~ 01 L W~L<-

Locotion•J)_ tf _l/4,j s_/4 Seo._.f p __ , Blook _ _ 'Ct_ ____ s....,. __ 7_{t'_R_.f}~~-- __ ~-?-:::. ~- __ . 

--------------------------------------------------------------
2. Omier: _ _ "$'"_g~~~-'- - _(Yi ~'!1~~!.fiL_ __ §°_-"l_.e_tJ_£~~ _ J.ddreesr ________________ ~.f)_E=~~-"z;;t 

Tenant: _____________________________ Address: ________________________ _ 

Drill.er:_ ~~ _!' ~~ ~ ~ ____________________ Addreas1 ________________________ _ 

J. Elevatim or_-~!£~ _"-!_!_L_C. _______ ia_?.. ~~~ __ rt, above 11111, detel'llined by __ ~~ _______ _ 

I 
-+

I 

I 
-+

I 

4. ~'- ____________ _ 19_5!§'~ Dug, Cable Tool, Botaey-, _ _________ _ 

s. !!!e!!• ••P'·iLe ·:/.!6. __ n. • ..... t,J../[I_ !_ __ n.. 9- 4- 7 ~ 
................. & ............. PIPE 

C eMnted J"r011 rt. to 

6. COlll>letiCD.: Open Hole, Str•i&bt Wall, DnderreallBC!, Or&wl Packed 

7. ~· M.,.. ___ _l(.=§Pfr _________ ---- ,.,,.. ___ i~:i~======== 

uin. 
<in.\ 

. ,~ 

No. Stages _____ , Bawls Din. ____ in., Bettin(.. ______ tt. 
~-----

Colum Diam. ________ 1D., Langt.b T•ilp:l.ps _________ tt. 

I 
-+

I 

~ .. .. 

8. ~: Fuel_ -'=-L§°!;-.:f_l~J.~- _MAka & Model ______________ HP.Y-t _ _ ------ --------· ------ ------
9, !,!!!!!1 Pl.Oii' _____ p., Pump ______ gpm, Meas., Rept,, Eet, _____________ _ 

10, Per!ormnce Teat1 Data ________ Length o! Test _____ Mada bf __________ _ 

Static Le'981 ____ rt. Pumping Lewl ____ tt. Drndown _____ rt. 
Prodllctian ________ IPlll Speci!ic Capacit7 _______ gpm/rt. 

11. Water Level: t/_ltlT._ _n.. ~9::_lf _-_ 1,: _19?q-:~- __________________________ which ia _____ rt.:~ nr!ace. 

___________ rt.::!:-- _____ 19 __ -=~=-_ ------ ___________________ which ia _____ rt.,~= BUr!ace, 

___________ rt. ::::- ______ 19 __ --=~- __________________________ which ia _____ rt., :f: sur!&ce. 

___________ n.. :::-------19 ___ =~:---------------------------W.1.ch ia _____ rt..== mr[.ce. 

12 • .!:!.§£: Dom., Stock, Public Supply, Ind •• ~, Waterflooding, Obse~vation, Not Used, ---------------------------

lJ, Quality: (Remarks cm. t&ate, odor, color, etc.) _________________________________________________ _ 

Tesp.7_?_ •r, Date sampled !or analya:l.a_ '?_ :1_-_7R_Laboratort __ -2~G)- ___ _ 
Tesp. ___ •r, Date sapled !or anal.pi.s _________ Laboratory __________ _ 

TelllJI. ___ •:r, Date sampled !or anai.,-sis _________ L•boraio:ry __________ _ 

U. Other data available aa circled: Driller's Log, Radioactivity Lo1, Electric Loe, 

FOl'Mtim Samples, Pumping Teat, _____________________________ _ 

l.S. Record bz1 _ P.: _c;_~l$-_<-_E_V _ _______________ Dais __ 9_-:;: _4_ :;-__ 19,Z~ 
Source o< Pah _(I} !.f.. ~ _/jg.!5-"..'=.r;;_ j_ p_~{i_. ______________ _ 

16. ~:- ..:.~_r;.!-~ _j.:"'P!C. 1~.J:=.V:.. __ --- _ --- --- - -- - -- - -- - -- - -

TWDBE·GW-49 {Sketch) 

----
Screen OpeniDp 

Dia•. Type 
(in.) 

n.. 
•• 

" rl /( ,,,..,,,, 1------- --------· ------r------

------- --------· ------r------



Che~al Water Analysis ~port 

GWR- !!!/, · 19% · '=, &'8' 
(Anions). TWDBUMOnly 

wortt No. ~~0-11 ~a O 
Send Repb' To; 
Graund Water Unit 
T8Jlall Water Development Board 
P.O. Bmc 13231 

IAC No.---------

Austin, TeX1111 78711 

Attention: fHJL N()lj}S:.T/(tJfr\ 

County: fG TO!,,, 
Owner. SVNSfT A1€Jn(l!/dl tfelfil!E#; 

State Well Number: 4S ·oG- Bo 4 

~ Date&Tim•: 5,-/7 -73 ~ /Qg) 

~ Send Copy To Owner 

Address: "&01 £, tt kl'( 8o o/J€5Slf Z'fll.~ ...L 
Sampled Aft.er Pumping: ---c:iL..------- Houn 

Date Drilled: I "l..(5 Depth: ........ lf._.le...._ __ _ Yield: ____ GPM Cl Meuured IJ Estimated 

Collection Point:fbLt:Efe wEUllf.dll ... e .... tt_~z_. _o .... '1 __ _ Use: J.&ieUttTJON Tempemblre: '()D.5 oe 

By: .--!:/3"-fte..Ll --------- Specific Conductan<e: __.4w8iLL/.:::D ________ _ 

Laharatory No.: 

THD-Sal'lple No. EE!3 1100 

r Silica (00955) 

\ 
P.Akalinity<00415) 
T.Akalinity<00410) 

HEO/L 

o.oo 
4.82 

Date Received: MAY 2 t 1999 -------- Date Reported: "JUN. 0 7 18113 

Date Received 05/21/93 
HG/L 

Date Reported 06/04/93 

51 

0 
241 

Sulfate 
Chloride 
Fluoride 

(00946) 
( 00';'4l. ) 
(00950) 

HECl/L HG/L 

16.90 
31.25 
0.07 

811 
1108 

1.40 

I 

I 

• ConueW mg fl Boron to µg f /(Dr data •ntry. 

------rr-----------------~~--------i""---~--~------------------~'~"°"'~'r:._.JJ lul• 1<>9 l 



Water Quality Sampling Run 

" 
SWN: l..f 5 -ob -&'OL{ Sample No. C[gg 

.. 

County: Date: s-,1z-q3 " 
Ec,,TOI?... Name: SI.IP.¥[ /JJEMlltlAL (2.b.~IJeu~ 

Aquiler(s): :ii~ ALlS Address:' ~OJ €. It.WY B'o By: S1.e I 
0 ()E~) Ii 7'J..Zt.;;. 

Bottle 1 Bottle 2 Bottle 3 Bottle 4 Bottle 5 Bottle 6 Bottle. 7 Total 
SUB-

1 liter 1 liter 1 liter 500 ml 1 Ot.(glass) Samples - -Anions Cations Radioactivity Nitrate (TOC)Organlcs -. 
All filtered " 

Preserve with: 2 ml 2 ml 1 ml unless other-

HN03 HNO 3 H2S04 wise stipulated. 

(Nitric) (Nitric) (Sulfuric) All on ice. 

Time In: 10t2Q Starting pH 7. I ':I. 
- Water Level (./~LSD Remark Time out: II :;i5:: I I , 'I/$ ml. of 0.02N to 

Temperature (00010) ~o.~ c Weather )Qrhf« r,,t/11/J 50 ml. of Sample 

Specific Conductance (00094) !;l R l 0 um hos/cm Outside Temp: ZO"E Ending pH ':J. . .S-D 
pH (00400) 7 .o~ Sampling point: ~ fltl.\:.~ ~ (.> 1Jo/Ell/1E lliJ 

Eh (00090) ± S:b". 5:. mv. Time: o:i£' 103/ ff) ~7 1D1.11. I04q ml.· oH ml. DH ml. t:iH 

Phenol ALK (82244) mg/I oH: 1.01 7,02, '7. 01/ 17. n'l. 17, O'l 0 11.14 10.00 S:5'l 
I 

Q -- :io.9 " 
Total ALK (3908S) ;) 3'.:[. '- mg/I Temp: 10.8 JO.lo IJ0.5' JO,f; 1.00 1.,0,i, tn,So .{, '-I "I 
Carbonate (004521 · meql1 (!) mg/I Eh: d_.oo £,,,g3 \l.oO ~.~I 

Bicarbonate (00453) meql1 ?i?..?,3mg/I Cond. 11.-1~7V 14"13C ~110 "IR lir: 4~10 li,oo ln,70 //,"JC: t:;",;;jO 

Total Cations(+) 3( s-3 03
11 

other notes: $,UfJf{l - H~tl 4.oo /,,,_ l)f:, 11,bO ,5.oa 
Total Anions {-) IOJ' 17 1 £5'' c;,oo b. '-{ t) Jl,70 L.j.77 

Total Hardness (46570) Jj~O tyJP µ~ ~di~ "f" /R.dYl ~ /o.os l~~c; 11.80 '-/. b'f 
Dissolved Solids(70301) J:Ul !2 ?,oo r,,,os II /10 Y,58 

~/l<J ..w-J'J.. # J ,S,DO 'l:<tY no~ 4,1/.< 
9,00 .£,77 

~"' --------~~-
.. 

-~---·----·· - -- '·---·------.- -



Tesaa Water Development Board 

Che:D'Cal Water Analysisri.eport 

HM· fnf; . lj'i3. '7 $ 8' 
BM •Heavy Tr.... and Albline-Earth Metab TWDB Uu Onl.Y 

Send Haply Tos 
Gnnmd Wiiier Unii 
Tuaa Water Development Board 
P.O. Bmt 18231 
Au.tin,~ 78711 

Attention: f Jf 1 L No£11 ST£ o /!1 

County: gcrog 
Owner: SVAJS.Er Ml[JllOt,JdL 8>,,.,filC'"N.S 
Adclreu: ______________ ~ 

Date Drilled: ____ _ 
Depth:------

Collection Paint: ----
pH ______ _ 

llequaad Chemiaal.Analym 

Laboratory No Date Received: 

mall mfll 
. Calcium (00915) 40p 

Maaneaium (00925) :z 1J 

(01108) 

Arsenic (01000) 'i' I li' 

Barium (01005) 3?t ·le 

(01025) 

(01030) 

Copper (01040) ;;;> <>-' 

Iron (01046) Di I c, 

Lead (01049) .£.5 

• Do not analyze unleea it is checked. 
Note: Croaout those elements not to be analyzed. 

IACNo. ---------

State Well Number: lf £-Ot. - 8 0 Cf 

. Date&Tune: S"-17 -13 e ID$"0 

~d CopyTo Owner 

Sampled After Pumping:-------- Houn 

Yleld: ____ GPM Q Meuund Q Estimated 

Uee: Temperature: •c ------------ -----
SpecificConductanc~-------------------

MAY 2 11tR Date Reportad: 
AUG. 3 '- IQ93 

mfll 
Sodium (00930) (,3 L# 

Potauium (00935) !5 

µgll 

Mangan- (01068) L01 5 

(71890) 

(01082) 

(01146) 

(01075) 

Strontium• (01080) ~~QQ 

CdlGB&J 

Zinc (01090) s.:s 

'0 
89009t·E' 



T-Watar Deve)op1DR11t. Doud 

CbenD:al Water Analysis Qeport 

Sand BeJllT TIN 
Ground Water Unit 
Tau Watar Dirwlopment Baud 
P.O. Bm: 13231 
Anet<n, T- 78711 

GWN- mB . 1113 ., $?8 
<Nitrogen C)'cle) TWDB u,. Dilly 

WorkNo. 3d0-/J~,JO 

IAC No.--------

Attention: f HI L NO~ tJ £. T tf o rn 
County: £i c;r 01. 

State Well Number: 4.00 b - fl 0 'f 
. Data&:nmr. S:-/Z-73 € Jt)SO 

~Sand Copy To Owner 
. 

Owner: SGWS.E[ muettAL e.A-t./JEAl,S 

Addrea: --------------- Sampled.After Pumping:-------- Hours 

Data Drilled:----- Depth:------ Tield: ____ GPM Cl Measured Cl Eat!DUlted 

Collect:ion Paint: ----
pH ______ _ 

Uea: _______ Tamperature: -----"C 

1>aF9 Received: _ __..14A..,Y.._...:2:....:.1...:1089~=-- Data Reported: JUN. 0 7 1993 

mw1 
THD··Sa1'1p le NCJ. EB:~ 1079 Date Rec~•ived 05/~~1/93 

00623-
00608-
00613·· 

Date Reported 06/04/93 I 
0.7 TKN as N r~/L 

5'{,fl 006113-

"Note: To convert N02N to NO,. multiply by 4.427. 

O. 03 Ar11'1or1 i. a <1 !°• N 1'•9 /L 
< 0.01 Nitrite as N l'lg/L 

13.51 Nitrate as N l'lg/L 

890091-D 



Tex:aa Water DeveAopment Board. 

Chemt°'al Water Analysis ~port 

RAD· fn B, • \'f43 · "J f fi' 
RAD .. Radioactivity Sample TWDBU•Onl:1 

Send Reply Tos 
Ground Water Unit 
T-Water Dewlopment Board 
P.O. Bm 13231 
Amtin, Tau 78711 

Attention: flt IL A/Ofi/J ST A O/YJ 
County: Gc..TOl 

Owner.S()A)5£[tHElfo,tJAL 61£.IJeAIS 

Addreu: --------------

Date Drilled:----- Depth:------

Collection Point:---- pH ------

By: Alf( l 

Laboratory No.: Date Received: 

Alpha (011503) 

Beta (03503) 

(09503) 

(81366) 

(11500) 

(26403) 

(22703) 

• Do not analyze unless it is checked yes. 

Work.No. 3.;lo- Jl~()o 

IACNo. --------

·.State Wall Number: 'fS-0, _ 'S ()If 
Date a. Time: S:J 7- '!3 e.. ID £0 

~Send Copy To Owner 

Sampled After Pumping:-------- Hours 

'Yield: ____ GPM tl Meaaured 

U•: ______ Tamperature: ____ •c 

Speciflc Condw:tanc:e: -----------

MAY 2 11889 Date Reported: 

pCi/l 

pCi/l 

pCi/l 

pCi/l 

pCi/l 

pCi/l 

pCi/l 

- 2 811193 -------



TDWR ONLY Typewrite (Black ribbon) or Print Plainly 
(IOft pencil or black ink) 

Do not um ball pcNnt pen 
Program No., _____ Lab No . ..,[Q[!]~I_._ __ _ 

Texa1 Department of Health Leboratorie1 

1100 Wait 49th Street 
Au1tin, Tex111 78756 

work No._--'t~0_'-1-'--0_----='"#'-l_O __ _ 

Send r..,ort to: 

Oita Collection and Evaluation Section 

CHEMICAL WAT#'!,.- REPORT~ 

~'"N ~\ '80 
Taxa1 Department of Water Resources -----=Well No.~----

Dato eonoe1ed lol 71-GIJ-hl rrl P.O. Box 13087 W:V.(Ol¥)l 
Austin, Texas 78711 

So11ri.J. -·1o1c;sr1 :J.~111=1' F~v,.,, C1111.. Wlli'LI. 

Locetion NI: Y~ N'l?'l'i $qc !l.O /JLI( '11 r'f-f'lt.R. 7"'-.2-~ SampleNo.Oev 

SOurce ltypooh~n) S fl llr\ ow- S UWs ~J= ,r'/t: l'I OAI~~ C.A l\O§'N l 

.. 

Dete Drilled /'IS''i-S'!J~ Depth II r ft. WBF /( c.,.. []Il] 
Producing int•l"Vllll Water lewl , D ft. Sample depth 

"· rJTI on 
Tomporoturo 1.£1JL!.JoF C Sampled-· pumping _,,,O~Alo.-...:;lf..i..;.:lt"'t'-'1"'!1'-' ... ..:....::l..,,__ hrs. Yield --------GPM p 

Point of colltction _ _,7i:...!.?tu.f _ _,A""'-;.r _ _.lcl..._i:=':.:4-""---------------A-•nce ~r D turbid D oolored Cother 

R.J. Box ObESSI\ I TE)(AS 

--.. -_,...,VI 
c;_ ?LABOP CHEMICAL ANALYSIS 

\ ~boratory 1.-.~_1 2 51 ~ Date Received 01.L, J 7 197-1 
MEIL 

AUG 24 '79 
Date Reported-------

MG/L 

Silica ':i I 

"' 
Calcium If I 
M111n•ium I ~ 
Sodium • t 5 

Total / 

C Pot.mum 

'0 Moneor-
/o.5/ 

a Boron 

3 D Total Iron 

D 1-) ------- MG/L 

Specific Conductance Cmicromhos/cm3) 

Diluted Conductance (micromhos/cm3) 

.. a .. lten. ¥Will be analyzed if checked. llfcf 
1 The bicarbonate reported in thi1 analy1l1 can b• converted by 
computation (multiplying by 0.4917) to an equivalent amount of 
carbonate, and the carbonate figure ul&d in the computation of 
diuolved 1olid1. 

2 Nitrogen cycle requirea 98parate umpte. 
3Total Iron and Manganese require separate sample. 

TDWR-0148 (Rev.7-78) 

MG/L 

itr" 
Biclirbonete 

Sulfate • 

Chloride 

Fluoride 

Nitrate • 

pH • 

1 Dissolved Solidi (rnldua at 1S0°C) 

Phonolphtholeln AIQlinity • C .C03 • 

Totet Alulinltv • C .C03 

Total Hard.-• C .C03 

.J. '{.(. 

. /,. ?l> 
2 Nitrogen Cycle 

Ammonie-N 

Nitrite- N • 

Nl,,....-N 

MEIL 

I-+-+-~· 

..... ................ 
Anolvot ---------Chocked BY--------



TWDBE-GW ONLY 

I Prvf, tm No·--------

1 

Clll!llICAL VATD AIALYSIS lllPORT 
IProj. No. ________ _ 

'l)pevrlte (Black ribbon) or Print Plain4 
( oo:rt pencil or black 1.ak) 
Do not UH ball point pen 

Sem report to: 

Clrouni Water Divi•ion 
Tau Water D•Y01-nt Board 
p. o. Jim: 12386 
Auotin, Tuai 7871.l 

Te>:as State Department of Health Laboratories 
1100 Weot 49th Street 
Aw:tin 5, Texas 

Prod.ucina 1nterval.8 ______________ v.ater 1..,e1. __________________ :rt. 

Bllmpled a:rter PUll!Pinll ..l.f.tl.4!1., hn. Yiel4 - GPM :.-;• • Temperature 7 7 ° F 

Point ot collectionf.llllC,.; W flilll£ Ap-rance __ C=-·_,_l.4":11..--..~--...,=...---..,.==-----
•c 

clear - turbid - colored 

11 .. - Co '9r -/•: dJtt, N'f'4#Ck % 0141• #IL 
OIJldA, TIFtra.s. 

Jl'Oll LAlllJRATOl!I UBB OllLY 

CJmlICAL AllAL!SIS 

Laboratoey il.'73652 rJ 
MG/L 

Dote Received .GCJ 21 1970 
ME/L 

Silica ;3S 
Calcium 'jJ Magnesium /. $/ 

"'.119 

0PotoHiUll ------

Ollanpneae -----
... ____ _ 

"'ron o. {p BAR ____ _ 

0Totel Iron. _____ _ ------
o_(other) _____ _ 

Bpecitic Conductance (•icraohoe/cm3) J :J.IJ/) 
Diluted Conductance (aicraoboe/c•3) /I " /*'1 
•D• it- vill be enalJ'•ed it checked. / ¥ q {) 
Total Iron require• separate Bml}lle. 

MG/L 

3.81 
Sull'ate 

Chloride 4,s,; 
1luor1de I·,,.. 
Iitrate I I 
p11 7. 'f Tote1 I S , I 3 

.!/Dinolved Solids (•1Z) ____ _.j'..._.4,.._.b~-----
Phenolphthalein Allalini t;T as C aC03 -!4--.......,,---
i'otel Allallni t;,. as c aco-l .. 3&.&i'IJ.Uolll:8..,.Q~'-_.l_'i...._'t""f'-
Totel Haroness as c aeo.J.;;_.2 ........ g"-ct)"EO,___.ff~ff....__.7,___ 

Ans:qet ________________ _ 

Checked b7 _______________ _ 

.!/ '!'he bicarbomte reported in this ana:qaie is converted b)" cmputetion (multip:qing ~ o.4917) to an equhalent 
amount ot carboaa:te, am. the carbonate figure ie uaed. in t.be e<mpJ.tation ot this sum. 

TWDBE·GW-60 



Typewrite (Black ribbon) or Print Plainly 
(so1t pencil or black ink) TWDBE-GW ONLY 
Do not use ball point pen 

Texas State Department of Health Laboratoriss 
1 HlO West 49th St"'9t 

Program No. _ ..... ~....,.Q~J.""-"-6----1 
Austin, Texas 78756 Proj. No. -------------1 

Send report to: 

Ground Water Data and Protection Division 
Texas Water Development Board 
P.O. Box 13087 
Austin, Texas 78711 

Location IV~ Y-t II/ l' K, $' E <: ~ 0 

CHEMICAL WATER ANALYSIS REPORT 

------==Well No.-----

Dete Collected ~-QJ-Bil 
C.. CO~>Vnll BY---"'-"---'--'--'--------

Source (type of well) __ S~v_{J_l'I ______ _ 

/J t.1< '-I I Tf-/' l'M Cq Twf' J- .S 
Owner Sc.Wru d\<Mltl,.L MAtet4 % i/Mi;J 

Date Drilled I 9!'4· .) r Depth -~/_J~S-__ ft. WBF --~T'--ll_l_IY_>_r~t'-----
Producing intervals --------- Water level ____ 7,_f,_ __ It. 
Sampled after pumping------------ hrs. Yield ---------- GPM t:i'r'· 
Point of collection ---~F-11~.;~C~F_r'_-'-l'}.""-r_lv'~_IJ._l.~\,------------APPearence 

Temperature ~F[ID,C 
~eer a turbid a cc.lored a other 

Use __ ~f-~~n_. ____ Remarks _________________________________________ _ 

(FOR LABORATORY USE ONLY) 
CHEMICAL ANALYSIS 

Laboratory No. 276953 Date Rec#,P ~ 7 JQ7d Date Reported 

MGIL MG/L MEIL 

Silica 3~ 
Calcium · J 0 , 
Magnesium ~ 
Sodium · 

(. ' 
0 Potassium 

C Manganese 

0 Soron 

~Total Iron 

a (other) -------- MGIL 

Specific Conductance (micromh0$/cm3J ·I I l1&GI 
Diluted Conductance (micromhos/cm3) '1 x I ~o 

" D " items will be analyzed if checked. 
,,0 

JI' The bicarbonate r19Portad in this ana1vsi1 is converted by computation 
(multiplying by 0.4917) to an equivalent amount of carbonate, and the 
carbonate flgur• is used in the computation of this sum. 

2r' Nitrogen cycle requlr• Mparate sample. 
~Total Iron requlr81 separate sample. 

Carbonate · 

Bic!lot.e 

0 

~ ~ 11 
Sulfate · g 2 
Chloride 

' l Fluoride ' -5 

' '1 • Cl Nitrate 

- 1. • ~ 
pH • Tota 

.lf Dissolved Solids (sum in MG/L) · 

Phenolphthalein Alkalinity as C aC03 

Total Alkalinity as C aC03 

Total Hardness as C aC03 

y Nitrogen Cycle 
Ammonia- N 

Nitrite - N · 

Nitrate - N 

Organic Nitrogen. 

' 

DEC-5. 197 ~t 

MEIL 
'l., .• --

·-~ 
~ .a ~ 
I • 1 1 

:2 c 
• .!Ii ~ 

• - -

0 • ~ ! 
I 8 ~ ' -

5 I r, 

0 

I , !:) 
:t 11 Ii 

• - -
• - -
• - '-._ .... 

TWOBE·W0-1 (Rev. 1-25-72) Analyst---------- Checked Sy ________ _ 



Typ-ewrite (Bhtck ribbcn) Dr Print Plainly 
hoit paneil Dr black ink) 

DD not usa ball point pan 

Texas Department of Health Leboratorin 
1100 West 49th Street 
Au11tin, Texas 78756 

Send report to: 

,, \ 

TDWR ONLY 

O....,;uti.., No. '-fff} lab No.bI/J~~~--• 
Work Na.-""'tJ'-'ff.._,,{)'--------

CHEMICAL WATER ANALYSIS REPORT 

Data Collection and Evaluation Section 
Texas Department of Water Resource• 
P.O. Box 13087 
Austin, Texas 78711 

-=--=~Well No.~==

D•I• Collected ~-~-ffi 
Own•• 5,,rl'Se+ &lt!tMQtl",'O..f Ga.rdt:vis _Sendcopvt•••.,., SamoleNo.Oev @.clQA~S 
A- R,r I iox. 3 5,;). ocle&sa:. 7'X. w.11 Locetion, ________ _ 

~·-fJrl "'l ......... Jil..'¥0 ~nm 5'1. '-· . Dote 0.illod S::lf -55 Deptll II? h. WBF"l.iolddl• sa..rs {4nWi Sou•co (- o1-111 ___ ..,.,,.,,.....::=-
/ 

Pl'O<Ncinv inleMlll • w .... - h. Sample depth ft. CJ7'01. [JIJ. 
Sempiod-pumplnfl ..ti... !!:l.tL) hro. Viold GPM P T""'P""eture ~ F C 

Point of collection h 0 @e.:+ Id GU a 't! d 1f-p "-r~.ft A-•·nce D cl88r D turbid D cclo•ed D oth .. 

U.O J:j-y;- RKn.t•-=-=--==========================-

\.I (FOR LABORATORV USE ONLV) 
CHEMICAL ANALYSIS 

\~aboratory JUL 01 '85 
Date Received------- Date Reported -------

StatP. Well Nn:45-0h-804 

Si Ur.a: 009:15: 

\ 

Calci11M:009101 
Magne!;i UM: 00920: 

Sodi11M100929: 
Potassiu,,,:00937: 

T. Cati.!lno; 
ManqanPse: 01055: 

MG/I. 
57 
152 

33 
96 
5 

l~ATF.:R ANALYSIS 
Date.:071785 

MF.IL 
CarbonAte.:00445: 

7.60 
2.74 
4. 17 

. 13 
14,64 

%Na------·--·-· 

F.lic~rbonate:00440: 
SuJfdtP: 0094:1: 

Chlori.t1e.: 00940: 
Fl uorj dP: 00951: 
Nitrat"1:71~50: 

T. An:ion~ 

N~ I F.:W5-2.A2.9 
MG/I. MF.IL 
0 0 
224 3. 68 
37A 7.fl3 
106 2.99 ., ., 

'··· . ,., 
20.0? 

. 1.? 
.32 

14.94 

F.lor!ln:01022: 
pH:00403: fl.1 

SAR ________ _ 
180 dP.g TJ'IS:70300: 

RSr:_·-·------·-!her ______________ _ 

(Sp'!!cific: Cond,: 00095: 1150 
lute.d Conductance. (Mir.rnMhnw/c:M3) 

11 x155 =1705 
ire."s will be analyzed if checked. 

P, AJk. :00415: 
T, Alk.:00410: 

T. Hardne.o;!;:00900: 

AMMonia-N:00610: 
Nirrite.-N:00615: 
Nitr~r .. -N:00620: 

984 
0 

1 A4 
517 

-··------__Q'=-'l!"n j_cNj._t rog en: ~ 06 O 5 :_ ____ _ 

·0811 (Rev. 10-26-83) 

l~ t 



WQ FY 2011 

SWN: l/5-06-~lf 
County: fuW 

County Code: / 2, $ . 
Aquifer Code· 2, f <[ '1 /J? C, 

Aquifer Id: I 2., 

1 2 3 - - ----- -- -- --· -
40 l]i.Lunfiltered 500 ml fillared 500 ml filtered 
,.. 

AlnWno Cation Anionlll'T. Alie. 

r--icc-- ~HNO:. 

Attention: l)rl / lt4lf~-· 
Well Name or#: 

7 

4 5 6 7 8 9 10 
iso mffifter~ ·- 2L tillered 

··~ ....... Grou Alpha --'l22imai 
lCE+ H2S04 HN03hvlab HN03bvlab 

AJl acidttied ssmples pH <2.0. (C141C13 samples only: H natural pH<7, then add NaOH until pH is >7.11 natural pH Is ~7, no NaOH required.) 

nmeln: &!': lJ5 Time Out: 

Water Level: W.L. rematf<: M.P.= 

Pumping time: ~ Dtr Sampling Point: fA-hJ 
Well Use: 1:. AELD G.P.S. readings 

Lift: ).1b Lat~ude: C~i::d~'.t:) 
Power. E Longitude: \)~~ 

Casing Type: Casing Size: 

Sample Time: l p:IO 
' 

Filter pressure: hand pump&spring 

11 

Newly Inventoried Well A} 
IDNumber. ~ 

oa1e: ~v 
Sallljlier(s): W S: 
Calibration Verification Readinns 

pH 1.CTJ 7= l 

, ~ 4or10= 4.iii/ 
SLP= 9 . 
Conductivity 500= ~17 . ' 1000 - Ir 1r·1,.. 

2000 = :> <i '-I fl 
5000-~ 

End pH 

J..---'21..!'-- ml Sample Sim 
J..__,,,.....,..- ml Acid Phenol ( > B.3) 
.1---L:h:l:..._ ml Acid Total (to pH 4.5) 

ml acid added• 2D =Alkalinity 

Phenol Alilclllnlty (82244): mglL 

TolalAl .. llnny (390llO)' 3 #I{ .... 

Ccllorlmeler DO (00300)! mg1L 

Flold Dalo ......... , GWDB' ~ 
Balancad: 

Notes: ___________ _ 



LCRA Environmental Laboratory Services Dale: 02-Aug-/1 

~--··-----------·---· .. ·~·~·-

CLIENT: Texas Water Development Board Client Sample ID: 45-06-804 

Lab Order: 1107238 Collection Dale: 71712011 10:10:00 AM 

Project: TWDB Suite Matrix: GROUNDWATER 

Lab ID: 1107238-012 Tag No: 1556 

Analyse! Result PQL Qoal Units OF Dale Analyzed 

ICP METALS, DISSOLVED E200.7 Analyst: MV 
Calcium 374 0.20 mg IL 7121/2011 11 :53:52 AM 

Magnesium 139 0.2il mg/L 7121/2011 11 :53:52 AM 

Potassium 11.1 0.20 mg/L 71211201111:53:52 AM 

Sodium 622 5.00 mg/L 10 7/21/2011 2:19:34 PM 

ICP METALS, DISSOLVED E200.7 Analyst: MV 
Boran 1160 50 µg/L 7121/201111:53:52 AM 

Iron < 50 50 µg/L 7/2112011 11 :53:52 AM 

Strontium 7010 200 µg/L 10 7/21/2011 2:19:34 PM 

ICPMS METALS, DISSOLVED E200.8 Analyst: SW 
Aluminum < 4.0 4.0 µg/L 7/20/201112:10:17 AM 

Antimony < 1.0 1.0 µg/L 7120/201112:10:17 AM 

Arsenic 7.9 2.0 µg/L 7/20/201112:10:17 AM 

Barium 29.7 1.0 µg/L 7120/2011 12:10:17 AM 

Beryllium < 1.0 1.0 µg/L 7/20/201112:10:17 AM 

Cadmium < 1.0 1.0 µg/L 7120/2011 12:10:17 AM 

Chromium 4.1 1.0 µg/L 7/20/201112:10:17 AM 

Cobalt < 1.0 rn µg/L 7/201201112:10:17 AM 

Capper 3.1 1.0 µg/L 7/20/201112:10:17 AM 

Lead < 1.0 1.0 µg/L 7/20/201112:10:17 AM 

Lilhium 247 2.0 A µg/L 71201201112:10:17 AM 

Manganese < 1.0 1.0 µg/L 7120/2011 12:10:17 AM 

Mciybdenum 3.0 1.0 µg/L 7/2012011 12:10:17 AM 

Selenium 12.9 4.0 µg/L 7/20/2011 12:10:17 AM 

Sif\ler < 1.0 1.0 µg/L 7120/201112:10:17 AM 

Thallium < 1.0 1.0 µg/L 7/201201112:10:17 AM 

Uranium 21.9 1.0 A µg/L 7/20/201112:10:17 AM 

Vanadium 30.6 1.0 µg/L 7/20/201112:10:17 AM 

Zinc 11.B 4.0 µg/L 7/2012011 12:10:17 AM 

MERCURY, TOTAL SW7470A Analyst: AE 
Mercury < 0.200 0.200 µg/L 7/14/2011 2:32:00 PM 

DISSOLVED ANIONS BY ION CHROMATOGRAPH E300.0 Analyst: JB 
Bromide Dissolved 4.03 0.50 mg/L 25 711212011 9:04:00 AM 

Chloride Dissolved 1330 25.0 mg/L 25 7/1212011 9:04:00 AM 

Fluoride Dissolved 2.26 0.25 mg IL 25 7/1212011 9:04:00 AM 

Sulfate Dissolved 766 25.0 mg/L 25 7112/2011 9:04:00 AM 

ALKALINITY SM2320 B Analyst: KH 
Alkalinity, Phenolphthalein <2 2 A mg/L CaC03 7/1212011 

Quallflen: PQL: Practical Quantitation Limit 

A Not Av~ilab!e for Accreditation [) An~lyte Detected in Method !Jlartlc Values Oelov; PQL Considered Estimated 
E V11lue Above Quantitation Range H Holding Time Exceeded 
N Not Accn:t.lited S Spike Recovel)' Ou1Side Recovel)' Limits 
X Value Exceed.!i Maximum Conl.llminant Level (MCL) 

Page 26 of36 



LCRA Environmental Laboratory Services Date: 02-Aug-J I 

CLIENT: 

Lab Order: 

Texas Wnter Development Board 

1107238 

Pro jeer: TWDB Suite 

Lab ID: 1107238-012 

Analyses 

ALKALINITY 
Alkalinity, Total (As CaCOJ) 

CATION/ANION BALANCE 
Cation/Anion Balance 

NITRATE AND NITRITE 
Nitrogen, Nitrate & Nitrtte 

Result 

292 

1.69 

13.6 

DISSOLVED PHOSPHATE ASP IN WATER 
Phosphon.Js, Dissolved (As P) < 0.020 

SILICA 
Silica, Dissolved (es Si02) 55.6 

Qualiflers: 

Client Sample ID: 45-06-804 

Collectlon Date: 717/2011 10:10:00 AM 

Matrix: GROUNDWATER 

Tag No: 1556 

PQL Qua! Units DF Date Analyzed 

SM2320 B Analyst: KH 
2 "1g/L CaCOJ 7/12/2011 

CALCULATION Analyst: AMJ 
5.0 A % B/2/2011 

SM4500-NOl-H Analyst: KH 
0.200 mQIL 10 7/28/2011 

El65.4 Analyst: CM 
0.020 mg/L 7/15/2011 

SM45DO-SI02-C Analyst: KH 
2.50 mg/L 5 7/1212011 

PQL: Practical Quantitation Limit 

A Not A\lailable for Accreditation. 
E Value Above Quantitation Range 
N Nol Accredited 

fl Anal}'1e Detected in Melhod Blank 
H Holdin11 Time Ex~ 

Values Below PQL Considered Esiimated 

S Spike Recovery Outside Recovery Limil'l" 
X Value Ellceeds Maximum Contnrninant Level {MCL) 
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LCRA Environmental Laboratory Services Date: 30-Aug-JJ 

CLIENT: 

Lab Order: 

Texas Water Development Board 

1107239 
Client Sample ID: 45-06-804 

Collection Date: 7/712011 IO:IO:OO AM 

Matrix: GROUNDWATER 

Tag No: 1556 

Project: 

Lab ID: 

Analyses 

RADIUM 226 
Radium 226 

RADIUM 226 
Radium 228 

TWDB Suite 

1107239-012 

GROSS ALPHA, GROSS BETA 
Gross Alpha Particle Activity 

Qualinen: 
A Not A.,.ailable for Accn:Jitat1on 
E Value Above Quentit11tion Range 
N Not Accredited 
X Value Exceed.Ii Mu.imum Cornami11ant Level (MCL) 

Result PQL Qual Units 

SM7500-RAB 
0.4. 0.14 0.2 pCi/L 

SM7500·RAD 
< 1.3 ± 0.B 1.3 pCill 

E900 
52.0. 22.9 33,3 x pCi/L 

8 Anal)1e DelecteJ in Method Blank 
H Holding Time Excuded 
S Spike Recovery OtJtside Recovery Limits 

DF Date Analy:red 

Analyst: SUB 
8113/2011 8:26:45 PM 

Analyst: SUB 
81812011 5:53:17 PM 

Analyst: SUB 
811812011 8:06:02 AM 

PQL: Practical Quantilation Limit 

Values Below PQL Coosidtred Estimated 

Page 14of19 



EN:RGY ...---ui-.. 
~ ---rfll ' """"'"'"" ., ......•. ,. ·- ·---.···· ··-· . 

Ji!'.}~:i: c Helliit, llfl1H12~111 • Biiii •.• ,.AT 181-111-4481•Celll",WI881-231-81115 
J!ilI' ~(l111itf~ll!•ll~l15 • R•1!14 Cittso 911-111-ms • c.1~11Station,TX111-111-lZU 

LABORATORY ANALYTICAL REPORT 
Prepared by Casper, WY Branch 

Client: LCRA Environmental Laboratory Services 

Project: 
lab ID: 

Not Indicated 
C11070591-023 

Client Sample ID: 1107239-012A 

Analyses 

RADIONUCLIDES ·DISSOLVED 
Gross Alpha 

Gross Alpha precision (::!::) 
Gross Alpha MDC 

Repon 
Definitions: 

RL - Analyte reporting limit. 

QCL - Quality control limit. 

Result Unit!il 

52.0 pCi/L 
22.9 pCi/L 
33.3 pCl/L 

MDC - Minimum detectable concentration 

MCU 
auallftera RL QCL 

Report Date: 08/26/11 
Collection Date: 07/07/1110:10 

DateRecelved: 07/18/11 
Matrix: Aqueous 

-hod Analyeh1 Date I By 

E900.0 08/18/11 08:06 / ep 
E900.0 08/18/11 08:06 / ep 
E900.0 08/18/11 08:06 / ep 

15· 06 ·864 
MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 
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El\ERGY .. -~. 
.......... -~'Ill 

~~~:;<lflJto.•· 111.111-412-0111 • Blh ... , .11 au-nM411•ea""',wr811-231-8515 
· l\'l:.~.•-rm ~Rapid cttr .. snll':112-IZH •Co111ps1111on •. 1l••11:191-2m 

LABORATORY ANALYTICAL REPORT 
Prepared by Casper, WY Branch 

Client: LCRA Environmental Laboratory Services 

Project: Nol Indicated 

Lab ID: C11070591·024 
Client Semple ID: 1107239-0129 

Analyses 

RADtONUCLIDES ·DISSOLVED 
Radium 226 

Radium 226 precision (±) 

Radium 226 MDC 

Radium 228 

Radium 228 precision (±) 
Radium 228 MDC 

Report 
Definitions: 

RL • Analyte reporting limit 

OCL - Quality control limit. 

Result Unit!I 

a.35 pCi/L 

a.14 pCi/L 
a.15 pCi/L 
a.a pCi/L 
a.a pCi/L 

1.3 pCi/L 

MDC - Minimum detectable concentration 

Report Date: OB/26/11 
Collection Dote: 07/07/11 10:1 O 

Date Received: 07/1 B/11 
Matrix: Aqueous 

MCU 
Qualiflera RL QCL Method Analysl• Dote/ By 

E9a3.a aB/13111 20:26 / lrs 

E9a3.a aB/1311120:26/trs 

E9a3.a aa/13/11 20:26 / trs 

u RA-a5 aa/08/1117:53 / js 
RA-a5 08108/11 17:53 / js 

RA-a5 08/aa111 17:53 / js 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 

U - Not detected at minimum detectable concentration 
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Attention Owner: 
Confidenliality Privifoge Notice 
on reverse s,ide of owner's copy, 

T s Department or License and Regul n 
Watet Well D1ille1/Pump lnsta!/et Prag1am 

P.O. Bax 12157 Austin, TexBs 78711 (512)463-7880FAX(512)463-8616 
Toll ,, •• (800)803-9202 

This form must be completed 
and filed with the department 
and owner within 60 days 
upon completion of the well. 

Email address: water.well@license.state.tx.us 

AVE. ODESSA 

3) Type of Work Lat. Lon. 
CJ New Well 0 Recom.litioning 

D Replacement D Deepening 

4) Proposed Use (check) 0 Monitor Q Environmental Soil Boring C) Domestic 5) Nf 
[]) Industrial D Irrigation D Injection 0 Puhlic Supply 0 Oc-watcring 0 Testwcll 

D Rig Supply If Public Supply well, were plans submitte<I? 0 Yes 0 No 

6) Drilling Date ff m •le 7) Drilling Method (check) Driven 

Started 1 / 7 02 Dia.(in} From (ft) To (ft) IXJ Air Rotary 0 Mud Rolliry 0 Bored 

8 l / 2 O l l 3 D Air Hammer D Cable T0<1l D J<tt,d 

completed 1 7 02 D 0thor -
From (ft) To (ft) Description and color offonnation material 8) Borehole Completion r:J Open Hole r:J S1raight Wall 
1---~---2~~-S-A_N_D~---------------1 :i Under-reamed ![I Gravel Packed 0 vu1c"-~~---I 0 

2 5 CALI CHE 

5 55 LIMESTONE 

55 75 TAN SHALE 

75 95 SAND 

95 112 SAND & GRAVEL 
112 113 RED BED 

(Use reverse side of Well Owner's copy, If necessary) 

13) Plugged 
Casin lefl 1n well: 
From (ft 

14) Type Pump 

:i Well plugged within 48 houn; 
Cement/Bentunite laced in well: 
To (ft From (ft To ft 

D Turbine 0 Jet Q Submersihle 0 Cylinder 
OOther __________________ _ 

De th to u n owls vlmder ·er etc. ft. 

15) Water Test 
Typctcst 0 Pump 0 Bailer 0 Jetted 0 Estimated 
Yidd: gpm with ___ ft. drnwdown after hrs. 

16) Water Quality 
Did you k.Jiowingly penetrate a strata which contain undesirable constituents. 

Sacks used 

0 YES ::J NO If ye:;, did you submit ::i REPORT OF UNDESIRABLE WATER 

Tyre of Depth of Strnt1:1 --------
Was a chcmicul Hnalysis made No 

Dia. 
(in.) 

Steel, Plastic. etc. ~==:.::_-t,~agc 
Perf., Slotted, etc :asing 
Screen Mfg., if commercinl 

5 8 

ft. #of sacks used ___2_ 
ft. #of sacks used~ 

10) Surface Compl~tion T 'LR L ,,~}•l 
0 Specified Surface SlalJ Installed 
ill! Specified Surface Slete InsLa/led 
D Pitless Adapter Used 

FEB 1 l 2002 
D Approved Alternative p ,~. 

11) Water Level i 
Static level re belew---Bttt!""'.:=±~='==-----r 
Artesian Flow ____ ~pm. Date_~--~--

12) Packers Type . lkpth 

Company or individual's Name (type or print) EST TEXAS WATER WELL SERVICE Lie. No. 2497W 

City ODESSA State TX Zip 79764 

TDLR FORM bOOIWWD White~ 11JLR Yellow~ Owner Pink. ~ IJriller/Pump Installer 



GW l 

TEXAS WATER DEVELOPMENT BOAB.D 

·~·r ____ Kt ________ _ Field llo. ______ ~ ______ _ 
St•te Well Bo.~1~ ~-L:: _ '7,q ± __ _ 

011rMtr's Well Jro. ___________ _ County ___ tf'C.e;.T.._o_~ _______ _ 

1, LocaU<m•~f _114,fJ_v} _1/4 Seo._ ~-l _, Block ___ -:f_t ___ s....,. _ _ 7._(/7~~- ~_o_: ___ (: _.c;. ::::_~ __ . I I 

•. ~:·==i2~=€~~B==v;;-,?~""_y==~~!t~===:~.:.=~L=~;;_i=q;~~-~;~~:z;:;;= 
Tenant: _________ ~ _________________ Addreal!I: ________________________ _ 

-+- -+-
I I 

I I 
Drlller1 U,_, rl ,..18 ~ rJ J.ddrel!ls: ----------------------------- ------------~---------

3. ElAlvatian 01' __ .!: ~~ -~ _ ~€ !tf ____ il!I#_ ~~ ___ ft. above Ml determined by ____ ~~ _______ _ 

4. ~·- __ Ju::!!.<..!'!.'!..~~- _19 ____ ,Dua,~· rooi;::i<otar,-, __________ _ 

5. ~· ..,,.,_tjp_~l_3_sp ...... _~_'?}_t:" __ ti. 'T-9 - 7o 

-+- -+-
I I 

tt. 

6. CO!f?l.etian: Open Hole, Straight Vall, Underreamd, Gr•vel Packed 

1 . .!'.!!!!£· ~gr. ____ EF82:£r~.&.~q_~q ___ Typo __ .:Zi~!.!~~~== 
No. St•pl!I ____ _ , Bovll!I Din. ____ 1n., Sett1n4t._ ______ ft. 

.,~ 

8% 
------

"·· 

Colum Diam. ________ 1n., Length Tailpipe _________ ft. 

a. !!2l2!:: rue1 ___ -~~~:c;:±,_z!c_MU.e & Moc1e1 ______________ HP---~- -----· --------~ -----· ------
9. ~I nOll' _____ gpm, Pump ______ gpm, Meas., Rept., l:st. _____________ _ 

10. Per!onimce Tests Date ________ Length o.r Teet _____ Macie by ________________ _ 

Static Le'981 ____ rt.. Pumpinl Leftl ____ rt.. Drndawn _____ tt. 

Prodllction um. Speci.f'ic Capacity gpw/tt. 

ll. Water LeTI1l: ilm.~~--=:-9: _9_-: _19?Q~== = = =- ______________________ which iB _____ rt.. =~surface. 
ft. rept. 19 abova 'llh1ch iB rt.. aboftl 1!11lr1'ace 

- - - - - - - - - - - ••s.- - - - - - - - - -belov- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - belOll' " 
___________ rt.. :ae:!:- ______ 19 __ -=~- __________________________ 'Which iB _____ rt.. -=: st1.r1'aca. 

rt.. rept. 19 above which iB rt.. abo'\18 1!11lr1'ace. 
---- - --- -- - 111111111.--- - -- - ---be1~- - -- - - - - - -- - -- - -- - - - - - -- - - - -- -- below 

12. Use: Dom., Stock, Public Supply, Ind.~ Waterflooding, Observation, Not Used, t}-~~C::._&_L!.'=..<=--~/~~-'~-------
13. Quality: (Re11181'ts DI!. teste

1 
odor

1 
color

1 
etc.) _________________________________________________ _ 

Temp. ___ •p, Date sampled tor analysie _________ Laboratory __________ _ ·--·-· Temp. ___ °1
1 

Date sampled tor en~il!I _________ Leborat0Z7 __________ _ Screen Opening8 

!Ji.ell. J..T!'"' ~. 
Temp. ___ •p

1 
Date sampled !or mwlJ'eis _________ L•bor•tory __________ _ 

14. Other date enileble es circled: Dril1er 1 ll Log, Radi011ctivit7 Log, Electric Log, 

Faniatian s-.uas, Pumping Teet, _____________________________ _ /OJ /<l'J ,.,..,,_, ------ --------- ------------
15'. Rec!D'd &= _ _ /,).! _C e~-~-'-Z'- _____________ nate_ L---~:: ___ 19~e 

Source o.r Date _#_OJ-!'!'=.~ __ 7~_'f'_L_P_~ _ _/_ _<t:J_l§_S _ ___________ _ 
~---------------------------

16. !!!!!!:!!•_ -~ != '.: - ~ ~ - - -~:::;_?_if __ '2. f __ c; '!.'!.~ [~ 1' - - <;": .!4_'!l _ - - -
_ Jf-1.'!.'!.T _ _ -~~~ _ .!::t ___ g'_t _ f_E_~S;.. _et" __ f_"l..!f_ _2d>.. ~- _ ---------------------------
_ _ o_ f _ J:.1~EF:. _€'~-~-~~~AL~ - 73t"f/5_ £'!:!~- - ~.!--"-~ - ~.Eff.. 

-------------------------------~-------------------------------------------

TWDBE-GW-49 {Sketch) 



10/10/2014 
10:10:27 

T cxas Conunission on Environmental Quality 
DWW Water System Slll11Il1ary Sheet 

PWS ID lrws Name II central Regisliy RN I 

TX0680072 NEW LIFE CHURCH llRNI01210565 II 

Organi:zation/Customer * Central RegisLiy CN 

NEW LIFE CHURCH OF CHRIST 

*Regulatory mall will be addressed to this organization/person 

All Water System Contacts 
Type Contact Communication 

AC - Administrative 
HALSTEAD, TIM IJl-..-neType Value 

Contact 
1021 SAWDUST RD BUS - Business 432-272-
SPRING, TX 77380 OB -Mobile 432-230-9311 

NEW LIFE CHURCH OF 

OW - Owner 
CHRIST 

2817 JBS PKWY STE E3 
ODESSA, TX 79762-8160 

II Operator Grade Nwnbcr 

Water Operator Licenses 

No Licensing Data for this PWS 

Owner Type Options: COUNTY, DISTRICT, FEDERAL GOVERNMENT, 
1~~~~~==91INVESTOR OWNED, MUNICIPALITY, NATIVE AMERICAN, PRIVATE, 

STA TE GOVERNMENT, WATER SUPPLY CORPORATION 

System Type Options: COMMUNITY, TRANSIENT/NON-COMMUNITY, 
NON-PUBLIC, NON-TRANSIENT/NON-COMMUNITY 

Population 
Served 

300 

Total A vcrngc Max Daily 
Product Daily Demand 
(MGD) Consump. (MGD) 

Activity Status 

I - INACTIVE 

ILast SW'Vcy Date II surveyor 

le 

02/15/2006 " Y,DBUCKNER 

01/29/2003 llCYNTHIA, D WILLIAMS 

No Site Visit Data 

#of 
Connect 

# l/C 
w/othcrPWS 

0 

Service Pump Max.Purchase Cap. 
Cap. (MGD/GPM) 

Reason 

II survey Type II Region 

s ~ ii .... ,..,, ...... SSA 

Sanita1y Survey llODESSA 

Pressure 
Tank 
Cap. 
(MG) 

II county 

ECTOR 

ECTOR 

I 



\ Plant) 

~ 
EP Name/Source Plant Name 

~ Chemical 
Chem 

Distribution 
Dist 

Summation (Activity (Activity 
Mon Type 

Sample 
Mon Type 

Sample 
t 

Status) Status) Point Point n 

I 

I 

I 

EPOOI 
lRT-TAP /No 
Source Listed(!) 

Train:! Unnained 

Disinfection 
Zone 

PLANT(!) 

Objective 

TP3256 NO NO 

Process Treatment 

mill D 423 HYPOCHLORINATION, PRE 

(Active Sources) 

(Inactivc/Offline Sources) 

Source Number Name Status Depth 

G0680072C 3 - 600' SE OF CLUB HOUSE p 112 

G0680072A II I - STORAGE II 0 II 130 

G0680072D II 4 - 300' E OF CLUB HOUSE II 0 II 114 

G0680072B II 2 - 300' S OF STORAGE II 0 II 130 

Code Explanations 

Monitoring Type Codes: (GW) GROUNDWATER, (GUP) GROUNDWATER UNDER THE 
INFLUENCE - PURCHASED, (SWP) SURF ACE WATER - PURCHASED, (GU) 
GROUNDWATER UNDER THE INFLUENCE OF SURF ACE WATER, (N) NO SOURCES, 
(SW) SURF ACE WATER 

. ity Status Codes: (A) ACTIVE, (D) DELETED/DISSOLVED, (I) INACTIVE, (P) 

Operational Status Codes: (E) EMERGENCY, (I) INTERIM/PEAK (0) OTHER, (P) 
PERMANENT, (S) SEASONAL 

Source Types: (G) GROUND WATER, (S) SURFACE WATER, (U) GROUND WATER UNDER 
THE INFLUENCE 

- End of Report -

At the time of your query this data was the most current infonnation available ffotn our database, which is 
in real time. Eve effort wa'! n1ade to retrieve it accordin to our ue . Thank- ou for usin DWW. 

I 

I 

I 



STATE OF TEXAS WELL REPORT for Tracking #355654 

Owner: 

Address: 

Extreme Exteriors 

1800 Industrial blud 
Abilene, TX 79602 

Well Location: No Data 

Well County: Ector 

Elevation: No Data 

Type of Work: New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packers: 

Plugging Info· 

Type Of Pump: 

Well Tests: 

Water Quality· 

Cert1f1cat1on Data: 

Started: 1/2812014 
Completed: 1/28/2014 

Owner Well #: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter: 10 in From Surface To 115 ft 

Air Rotary 

Gravel Packed From: 10 ft to 115 ft 
Gravel Pack Size: 1/4 

No Data 

45-06-9 

31° 53' 21" N 

102° 17' 24" w 

No Data 

Irrigation 

1st Interval: From 0 ft to 10 ft with 8 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Water 
Cemented By: Peter Neufeld 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well· No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata· No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) arid that each and all of the 
statements herein are true and correct The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information. Monte Moone Drilling 
1313 N Hwy 137 
Lamesa , TX 79331 

Driller License Number: 58700 

Licensed Well Driller Signature: Peter Neufeld 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 



written request to do so from the owner. 

Please include the report's Tracking number (Tracking #355654) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-2 top soil 
2-25 caliche 
25-55 sandy clay 
55-75 Red clay 
7 5-111 sandy clay 
111-115 red clay 

Dia. New/Used Type Setting From/To 
6" New Plastic 0-75 Blank 75-115 Slotted .035 



STATE OF TEXAS WELL REPORT for Tracking #304978 

Owner: Louis B. Sweeden 

Address: 7004 Robbie Rd. 
Odessa, TX 

Well Location: 7004 Robbie Rd. 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 10/12/2012 
Completed: 10/12/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 130 ft 

Air Rotary 

Gravel Packed From· 60 ft to 130 ft 
Gravel Pack Size: 

No Data 

45-06-9 

31" 53' 23" N 

102" 17' 26" w 
No Data 

Domestic 

1st Interval: From 0 ft to 60 ft with 18 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: 50+ ft 
Distance to Property Line: 8 ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 15 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information· Wheeler Drilling 
4223 W.16th St. 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #304978) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-3 top soil 
3-18 caliche 
1 8-40 dry sand 
40-50 wet sand 
50-60 false red bed 
60-70 water sand 
70-90 false red bed 
90-124 water sand 
124-130 red bed 
70-129 water sand 
129-130 red bed 

Dia. New/Used Type Setting From IT o 
5 new PVC 0-60 
5 new PVC slotted 60-130 



lWDB Wall Dala Online CLay 

TWD'B Gr oun.dwater D·atabas,e Query Result 

REPORTED WATER WELL DATA ON STATE WELL NUMBER= 4506912 

Query for another State Well Num.ber.: Submit 

I Water Qyality I Infrequent Constituent I Water Level I 5 Day Water Level I Well Casina I Remades I 
Scanned lma~s I 

*For a complete explanation, click here to read the TWPB Groundwater Data S,ystem Data Dictionary. 

-

STATE WELL NUMBER 4506912 

COUNTY CODE 135 Ector County, Texas I 
I BASIN I 

14 J Colorado River Basin I 
: PREVIOUS WELL NUMaER 

!LATITUDE 315313 
DMS (in decimal degrees: 

I 31.886944) 

ILATDEC 3L886944 

I LONGITUDE 1021719 
DMS (in decimal degrees: 
-102.288611) 

ILONGDEC -102.28861 I 
IOWNERI 

New Life 

II I Church 

loWNER2 Well #1 I 
DRILLER I 

DRILLER2 

SOURCE OF COORDINATES 0 

IAQUIFERCODE 218ALRS Antlers Band I 
r QUIFERIDI 

II 
13 [ Edwards-Trinity Plateau Aquifer I 

AQUIFERID2 

I AQUIFER 103 II 
(ELEVATION II 2877 feet I 
I ELEVATION MEASUREMENT 
METHOD 

II 
D II Digital ElevatiooModd-DEM 

I 
1fJ 



10/10/2014 TWDB Well Data Onlire Query 
.. .. 

ALPHA CODE 

DATE DRILLED 

WELL TYPE w Withdrawal of Water 

WELL DEPTH 130 feet 

SOURCE OF DEPTH A Another Government Agency 

TYPE OF LIFT u Unknown 

TYPE OF POWER 

HORSEPOWER 

PRIMARY WATER USE u Unused 

SECONDARY WATER USE 

TERTIARY WATER USE 

WATER LEVEL AVAILABLE N 

WATER QUALITY AVAILABLE N 

WELL LOGS AVAILABLE 

OTHER DATA AVAILABLE 

DATE COLLECTED OR UPDATED 03292012 

REPORTING AGENCY 03 TWC/TNRCC/TCEQ 

WELL SCHEDULE IN FILE 

CONTRUCTION METHOD 

COMPLETION 

CASING MATERIAL 

SCREEN MATERIAL 

GMA 7 

RWPA F 

DISTRICTID 

Groundwater Database Disclaimer 

The Groundwater Database (GWDB) of the Texas Water Development Board (TWDB) contains 
information about more than 123,500 water well, spring, and oil/gas test sites in Texas including 
associated water level and water quality data. Because data collection methods and data 
maintenance have varied and evolved over the years, the information in the GWDB has a range of 
accuracy that the user needs to be aware of. See Explanation of Groundwater Data for information 
on the sources of information and level of accurracy in the document. 

http://wiid.twdb.state.tx.us/wwmlwwm_welldata.asp?state_well=4506912 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
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10/10/2014 
10:10:37 

T cxas Conunission on Environmental Quality 
DWW Water System Slll11Il1ary Sheet 

PWS ID lrws Name II central Regisliy RN I 

TX0680072 NEW LIFE CHURCH llRNI01210565 II 

Organi:zation/Customer * Central RegisLiy CN 

NEW LIFE CHURCH OF CHRIST 

*Regulatory mall will be addressed to this organization/person 

All Water System Contacts 
Type Contact Communication 

AC - Administrative 
HALSTEAD, TIM IJl-..-neType Value 

Contact 
1021 SAWDUST RD BUS - Business 432-272-
SPRING, TX 77380 OB -Mobile 432-230-9311 

NEW LIFE CHURCH OF 

OW - Owner 
CHRIST 

2817 JBS PKWY STE E3 
ODESSA, TX 79762-8160 

II Operator Grade Nwnbcr 

Water Operator Licenses 

No Licensing Data for this PWS 

Owner Type Options: COUNTY, DISTRICT, FEDERAL GOVERNMENT, 
1~~~~~==91INVESTOR OWNED, MUNICIPALITY, NATIVE AMERICAN, PRIVATE, 

STA TE GOVERNMENT, WATER SUPPLY CORPORATION 

System Type Options: COMMUNITY, TRANSIENT/NON-COMMUNITY, 
NON-PUBLIC, NON-TRANSIENT/NON-COMMUNITY 

Population 
Served 

300 

Total A vcrngc Max Daily 
Product Daily Demand 
(MGD) Consump. (MGD) 

Activity Status 

I - INACTIVE 

ILast SW'Vcy Date II surveyor 

le 

02/15/2006 " Y,DBUCKNER 

01/29/2003 llCYNTHIA, D WILLIAMS 

No Site Visit Data 

#of 
Connect 

# l/C 
w/othcrPWS 

0 

Service Pump Max.Purchase Cap. 
Cap. (MGD/GPM) 

Reason 

II survey Type II Region 

s ~ ii .... ,..,, ...... SSA 

Sanita1y Survey llODESSA 

Pressure 
Tank 
Cap. 
(MG) 

II county 

ECTOR 

ECTOR 

I 



\ Plant) 

~ 
EP Name/Source Plant Name 

~ Chemical 
Chem 

Distribution 
Dist 

Summation (Activity (Activity 
Mon Type 

Sample 
Mon Type 

Sample 
t 

Status) Status) Point Point n 

I 

I 

I 

EPOOI 
lRT-TAP /No 
Source Listed(!) 

Train:! Unnained 

Disinfection 
Zone 

PLANT(!) 

Objective 

TP3256 NO NO 

Process Treatment 

mill D 423 HYPOCHLORINATION, PRE 

(Active Sources) 

(Inactivc/Offline Sources) 

Source Number Name Status Depth 

G0680072C 3 - 600' SE OF CLUB HOUSE p 112 

G0680072A II I - STORAGE II 0 II 130 

G0680072D II 4 - 300' E OF CLUB HOUSE II 0 II 114 

G0680072B II 2 - 300' S OF STORAGE II 0 II 130 

Code Explanations 

Monitoring Type Codes: (GW) GROUNDWATER, (GUP) GROUNDWATER UNDER THE 
INFLUENCE - PURCHASED, (SWP) SURF ACE WATER - PURCHASED, (GU) 
GROUNDWATER UNDER THE INFLUENCE OF SURF ACE WATER, (N) NO SOURCES, 
(SW) SURF ACE WATER 

. ity Status Codes: (A) ACTIVE, (D) DELETED/DISSOLVED, (I) INACTIVE, (P) 

Operational Status Codes: (E) EMERGENCY, (I) INTERIM/PEAK (0) OTHER, (P) 
PERMANENT, (S) SEASONAL 

Source Types: (G) GROUND WATER, (S) SURFACE WATER, (U) GROUND WATER UNDER 
THE INFLUENCE 

- End of Report -

At the time of your query this data was the most current infonnation available ffotn our database, which is 
in real time. Eve effort wa'! n1ade to retrieve it accordin to our ue . Thank- ou for usin DWW. 

I 

I 

I 



STATE OF TEXAS WELL REPORT for Tracking #301179 

Owner: Gene Kirby 

Address: #11 Long Champ 
Odessa, TX 

Well Location: #11 Long Champ 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information· 

Started: 8/20/2012 
Completed: 8/20/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 120 ft 

Air Rotary 

Gravel Packed From· 70 ft to 120 ft 
Gravel Pack Size: 

No Data 

45-06-8 

31" 53' 16" N 

102" 18' 00" w 
No Data 

Domestic 

1st Interval: From 0 ft to 70 ft with 21 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: 50+ ft 
Distance to Property Line: 6 ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cemerit/Bentoriite left in well: No Data 

No Data 

Estimated 
Yield: 1 B GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Wheeler Drilling 
4223 W.16th St. 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #301179) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-3 top soil 
3-18 caliche 
1 8-50 dry sand 
50-70 wet sand 
70-118 water sand 
118-120 red bed 

Dia. New/Used Type Setting From IT o 
5 New PVC 0-80 
5 New PVC Slotted 80-120 



STATE OF TEXAS WELL REPORT for Tracking #115965 

Owner: Angle Development 

Address: 2628 Marco 
Odessa , TX 79762 

Well Location: 2628 Marco 
Odessa, TX 79762 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information: 

Started: 5/24/2007 
Completed: 5/25/2007 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· Bin From Surface To 110 ft 

Cable Tool 

Gravel Packed From· 110 ft to 35 ft 
Gravel Pack Size: Pea size 

No Data 

45-06-8 

31° 53' 28" N 

102° 17' 41" w 
Megallan 315-320 

Domestic 

1st Interval: From 35 ft to 0 ft with 23 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: mixer 
Cemented By: driller 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: no septic 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· 35 ft. below land surface on 5/25/2007 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

Submersible 
Depth to pump bowl. (No Data} ft 

Bailer 
Yield: BO GPM with 5 ft drawdown after 1 hour 

Type of Water: Fresh 
Depth of Strata: 70 ft. 
Chemical Analysis Made: No 
Diel the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete !he required items will result in the log(s) being returned for 
completion and resubmittal. 

Marks Water Well 
PO Box 295 
Odessa , TX 79760 

Driller License Numl:ler: 4550 

Licensed Well Driller Signature: Mark A Mehlhaff 

Registered Driller Apprentice Signature: James Schlauch 

Apprentice Registration Number: wwdapp00001288 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 



TEX. DCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information 1n Well Reports confidential. The Department shall hold the 
contents of the well log conf1dent1al and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #115965) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463~7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0~3 top soil 
3-25 brown sand 
25-40 hard lime stone 
40·110 tan sand and gravel 
110redbed 

Dia. New/Used Type 
5" New Slotted 110-90 035 
5" New Plastic 90-0 

Setting From!T o 



lWDB Wall Dala Online CLay 

TWD'B Gr oun.dwater D·atabas,e Query Result 

REPORTED WATER WELL DATA ON STATE WELL NUMBER= 4506913 

Query for another State Well Num.ber.: Submit 

I Water Qyality I Infrequent Constituent I Water Level I 5 Day Water Level I Well Casina I Remades I 
Scanned lma~s I 

*For a complete explanation, click here to read the TWPB Groundwater Data S,ystem Data Dictionary. 

-

STATE WELL NUMBER 4506913 

COUNTY CODE 135 Ector County, Texas I 
I BASIN I 

14 J Colorado River Basin I 
: PREVIOUS WELL NUMaER 

!LATITUDE 315312 
DMS (in decimal degrees: 

I 31.886667) 

ILATDEC 3 L886666 

I LONGITUDE 1021718 
DMS (in decimal degrees: 
-102.288333) 

ILONGDEC -102.288333 I 
IOWNERl 

New Life 

II I Church 

loWNER2 Well#2 I 
DRILLER 1 

DRILLER2 

SOURCE OF COORDINATES 0 

IAQUIFERCODE 218ALRS Antlers Band I 
r QUIFERIDl 

II 
13 [ Edwards-Trinity Plateau Aquifer I 

AQUIFERID2 

I AQUIFER ID3 II 
(ELEVATION II 2877 feet I 
I ELEVATION MEASUREMENT 
METHOD 

II 
D II Digital Elevation Modd-DEM 

I 
tqxllwtfa.W1db.1lilllt.tx.uaiNwmtwwm._we11-..p'11tda_watt=4!illB13 1fJ 



10/10/2014 TWDB Well Data Onlire Query 
.. .. 

ALPHA CODE 

DATE DRILLED 

WELL TYPE w Withdrawal of Water 

WELL DEPTH 130 feet 

SOURCE OF DEPTH A Another Government Agency 

TYPE OF LIFT u Unknown 

TYPE OF POWER 

HORSEPOWER 

PRIMARY WATER USE u Unused 

SECONDARY WATER USE 

TERTIARY WATER USE 

WATER LEVEL AVAILABLE N 

WATER QUALITY AVAILABLE N 

WELL LOGS AVAILABLE 

OTHER DATA AVAILABLE 

DATE COLLECTED OR UPDATED 03292012 

REPORTING AGENCY 03 TWC/TNRCC/TCEQ 

WELL SCHEDULE IN FILE 

CONTRUCTION METHOD 

COMPLETION 

CASING MATERIAL 

SCREEN MATERIAL 

GMA 7 

RWPA F 

DISTRICTID 

Groundwater Database Disclaimer 

The Groundwater Database (GWDB) of the Texas Water Development Board (TWDB) contains 
information about more than 123,500 water well, spring, and oil/gas test sites in Texas including 
associated water level and water quality data. Because data collection methods and data 
maintenance have varied and evolved over the years, the information in the GWDB has a range of 
accuracy that the user needs to be aware of. See Explanation of Groundwater Data for information 
on the sources of information and level of accurracy in the document. 

http://wiid.twdb.state.tx.us/wwmlwwm_welldata.asp?state_well=4506913 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
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STATE OF TEXAS WELL REPORT for Tracking #141952 

Owner: 

Address: 

Pradon Construction 

2100 W 8Jrd 
Odessa, TX 

Well Location: Solo Rd. off ECR 20 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 4/16/2008 
Completed: 4/16/2008 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 110 ft 

Air Rotary 

Gravel Packed From· 90 ft to 110 ft 
Gravel Pack Size: 

No Data 

45-06-9 

31° 52' 53" N 

102° 17' 29" w 
Not Given 

Domestic 

1st Interval: From 0 ft to 90 ft with 27 Cement (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: 15+ ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 30 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information· Wheeler Drilling Company 
4223 W 16th St 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronald R. Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: "EC 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #141952) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-1 topsoil 
1-30 dry sand 
3 0-90 wet sand 
90-106 water sand 
106-109 gray clay 
109-110 red bed 

Dia. New/Used Type Setting From IT o 
5" N PVC O' -90' 
5" N PVC Slotted 90'-11 O' 



lWDB Wall Dala Online CLay 

TWD'B Groun.dwater D·atabas,e Query Result 

REPORTED WATER WELL DATA ON STATE WELL NUMBER= 4506915 

Query for another State Well Num.ber.: Submit 

I Water Qyality I Infrequent Constituent I Water Level I 5 Day Water Level I Well Casina I Remades I 
Scanned lma~s I 

*For a complete explanation, click here to read the TWPB Groundwater Data S,ystem Data Dictionary. 

-

STATE WELL NUMBER 4506915 

COUNTY CODE 135 Ector County, Texas I 
I BASIN I 

14 J Colorado River Basin I 
: PREVIOUS WELL NUMaER 

!LATITUDE 315316 
DMS (in decimal degrees: 

I 31.887778) 

ILATDEC 31.887777 

I LONGITUDE 1021719 
DMS (in decimal degrees: 

I -102.288611) 

ILONGDEC -102.28861 ! 
IOWNERl 

New Life 

II I Church 

loWNER2 Well#4 I 
DRILLERl 

DRILLER2 

SOURCE OF COORDINATES 0 

IAQUIFERCODE 218ALRS Antlers Band I 
r QUIFERIDl 

II 
13 [ Edwards-Trinity Plateau Aquifer l 

AQUIFERID2 

IAQUIFERID3 II 
(ELEVATION II 2874 feet I I ELEVATION MEASUREMENT 
METHOD 

II 
D II Digital Elevation Modd-DEM 

I 
1fJ 



10/10/2014 TWDB Well Data Onlire Query 
.. .. 

ALPHA CODE 

DATE DRILLED 05271997 

WELL TYPE w Withdrawal of Water 

WELL DEPTH 114 feet 

SOURCE OF DEPTH A Another Government Agency 

TYPE OF LIFT u Unknown 

TYPE OF POWER 

HORSEPOWER 

PRIMARY WATER USE u Unused 

SECONDARY WATER USE 

TERTIARY WATER USE 

WATER LEVEL AVAILABLE N 

WATER QUALITY AVAILABLE N 

WELL LOGS AVAILABLE 

OTHER DATA AVAILABLE 

DATE COLLECTED OR UPDATED 03292012 

REPORTING AGENCY 03 TWC/TNRCC/TCEQ 

WELL SCHEDULE IN FILE 

CONTRUCTION METHOD 

COMPLETION 

CASING MATERIAL 

SCREEN MATERIAL 

GMA 7 

RWPA F 

DISTRICTID 

Groundwater Database Disclaimer 

The Groundwater Database (GWDB) of the Texas Water Development Board (TWDB) contains 
information about more than 123,500 water well, spring, and oil/gas test sites in Texas including 
associated water level and water quality data. Because data collection methods and data 
maintenance have varied and evolved over the years, the information in the GWDB has a range of 
accuracy that the user needs to be aware of. See Explanation of Groundwater Data for information 
on the sources of information and level of accurracy in the document. 

http://wiid.twdb.state.tx.us/wwmlwwm_welldata.asp?state_well=4506915 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
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10/10/2014 
I 0: I 0:49 

T cxas Conunission on Environmental Quality 
DWW Water System Slll11Il1ary Sheet 

PWS ID lrws Name II central Regisliy RN I 

TX0680072 NEW LIFE CHURCH llRNI01210565 II 

Organi:zation/Customer * Central RegisLiy CN 

NEW LIFE CHURCH OF CHRIST 

*Regulatory mall will be addressed to this organization/person 

All Water System Contacts 
Type Contact Communication 

AC - Administrative 
HALSTEAD, TIM IJl-..-neType Value 

Contact 
1021 SAWDUST RD BUS - Business 432-272-
SPRING, TX 77380 OB -Mobile 432-230-9311 

NEW LIFE CHURCH OF 

OW - Owner 
CHRIST 

2817 JBS PKWY STE E3 
ODESSA, TX 79762-8160 

II Operator Grade Nwnbcr 

Water Operator Licenses 

No Licensing Data for this PWS 

Owner Type Options: COUNTY, DISTRICT, FEDERAL GOVERNMENT, 
1~~~~~==91INVESTOR OWNED, MUNICIPALITY, NATIVE AMERICAN, PRIVATE, 

STA TE GOVERNMENT, WATER SUPPLY CORPORATION 

System Type Options: COMMUNITY, TRANSIENT/NON-COMMUNITY, 
NON-PUBLIC, NON-TRANSIENT/NON-COMMUNITY 

Population 
Served 

300 

Total A vcrngc Max Daily 
Product Daily Demand 
(MGD) Consump. (MGD) 

Activity Status 

I - INACTIVE 

ILast SW'Vcy Date II surveyor 

le 

02/15/2006 " Y,DBUCKNER 

01/29/2003 llCYNTHIA, D WILLIAMS 

No Site Visit Data 

#of 
Connect 

# l/C 
w/othcrPWS 

0 

Service Pump Max.Purchase Cap. 
Cap. (MGD/GPM) 

Reason 

II survey Type II Region 

s ~ ii .... ,..,, ...... SSA 

Sanita1y Survey llODESSA 

Pressure 
Tank 
Cap. 
(MG) 

II county 

ECTOR 

ECTOR 

I 



\ Plant) 

~ 
EP Name/Source Plant Name 

~ Chemical 
Chem 

Distribution 
Dist 

Summation (Activity (Activity 
Mon Type 

Sample 
Mon Type 

Sample 
t 

Status) Status) Point Point n 

I 

I 

I 

EPOOI 
lRT-TAP /No 
Source Listed(!) 

Train:! Unnained 

Disinfection 
Zone 

PLANT(!) 

Objective 

TP3256 NO NO 

Process Treatment 

mill D 423 HYPOCHLORINATION, PRE 

(Active Sources) 

(Inactivc/Offline Sources) 

Source Number Name Status Depth 

G0680072C 3 - 600' SE OF CLUB HOUSE p 112 

G0680072A II I - STORAGE II 0 II 130 

G0680072D II 4 - 300' E OF CLUB HOUSE II 0 II 114 

G0680072B II 2 - 300' S OF STORAGE II 0 II 130 

Code Explanations 

Monitoring Type Codes: (GW) GROUNDWATER, (GUP) GROUNDWATER UNDER THE 
INFLUENCE - PURCHASED, (SWP) SURF ACE WATER - PURCHASED, (GU) 
GROUNDWATER UNDER THE INFLUENCE OF SURFACE WATER, (N) NO SOURCES, 
(SW) SURF ACE WATER 

. ity Status Codes: (A) ACTIVE, (D) DELETED/DISSOLVED, (I) INACTIVE, (P) 

Operational Status Codes: (E) EMERGENCY, (I) INTERIM/PEAK (0) OTHER, (P) 
PERMANENT, (S) SEASONAL 

Source Types: (G) GROUND WATER, (S) SURFACE WATER, (U) GROUND WATER UNDER 
THE INFLUENCE 

- End of Report -

At the time of your query this data was the most current infonnation available ffotn our database, which is 
in real time. Eve effort wa'! n1ade to retrieve it accordin to our ue . Thank- ou for usin DWW. 

I 

I 

I 



GW l 

TEXAS WATER DEVELOPMENT BOARD 

J1' 
Stote Well Ro,_'¢~-_ .,_~i:. .::,!'_3_ ___ _ 
c.,.t, Ec+~,e... --------------------s. 

AquUer ____ _.: J( f ______ _ Field lfo. 

01m8r 1e w:~ ;o~ A?~;t; = 'J~~/ 

1. Locotian'-~~-114,F£_1(4 Sec._?_";!_. Block_-~(_ - - __ T...£17~~('.d,, __ z: ~::,? ____ , I I n 
-+- -+-

I I 
Tenant: J.ddreee: __________ ll,__________________ -------------------------
Drillero __ j). £! £~ __ _ u_nz~- _(/},If !.~~~f."._G: _S<!·_ •• .,.. ... _-? !!:. J _ '!:! ~~:'~fl P.!=f.f"~.L~ ~ _ 

I 
-+

I 

I 
-+

I 
J. Elevati= oJ: __ '::,: f>_ -~ _":!, ~~ ______ "'-?-~#,}!, __ ft., eb.,. •l, det.-...i ,,,. _ _7-;'/-'<e ________ _ 
4. ~'- _____________ 19_(,_~ _J Dq, Cable Tool, Rotary, ___________ 0 ------,..,,m.,.-• .-.,.... ... ,.,..,---------, 

5. Deptho Ropt.,/ f~ = !_l_j, _ _ ft, kas,_L)/_~ !__ _tt, 9 - "/- 70 ft. 

6. CO!IPleticm: Open Hol.e, St:.rai&ht 'Wall, Underreamd, Gravel Packed ____________ _ 

7, !:25!' M<p-. ___ (2_ '!".PfJ. - - - - - - - - - - - - - Type __ 5'"!:4~- - - - - - - -
0 

No. St•pl!I _____ ,Bawls Dia. ____ in., Sett~ ______ rt, 

Col.wm Diu. in. 1 Length Tailpipe rt. 

8. ~' l'>,,'1_ ff;_-;,__~;;,;;_ _____ Mob• M-~--_-:_-_-_-_-_-______ llP,!/:1- _ 
9, ~1 Flaw ____ _ p, Pump ______ gpm, Keas., Rept., Est. _____________ _ 

10. Per:t'onimce Testt Date ________ Length of Test _____ X.de by __________ _ 

Static Lewl ____ rt, Pumping Leval ____ rt. Drndow _____ rt. 

Prodw:tion ________ gpm Specific C9P11clty _______ gpm/rt. 

ll. Wat.er Laval: ,t1l.@_"'[°_tt. :::-2 = ~: __ 19h -=~=- __________________________ 1dU.ch :le _____ ft. :.": surface. 

ft. rept, 19 aboVll wh1!lh 1e ft, above lltlrfaca 
- - - - - - - - - - - 1118&s.- - - - - - - - - -belov- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - below ' 
___________ ft. ~-:!:- ______ 19 __ -=~- __________________________ vbi.ch ia _____ ft. ~= mir!•ce, 

___________ ft. :::- ______ 19 __ -=~- __________________________ vbi.ch ia _____ ft. =~= lltlrfece. 

12. ~: Dom., Stock, Public Supply, Ind.,@!), Waterflooding, Observation, Not Used, __________________________ _ 

13. Quality: {Remarks en taste, odor, col.or, etc.)----- __________________________ ----- _____________ _ 

Te11;p. ___ •r, Date sampled ror analyeia _________ Laboratary __________ _ --·-· Temp. ___ •1
1 

Date sampled !or analyeia _________ Laboratary __________ _ 

Temp. ___ •r, Date sampled !or anal7sil!I _________ Laboratary __________ _ 

Screen Openings 

lJlA'•· Type 
(:in.) rrom. to 

14. Other data •Vllil•ble aa circled! Driller 1s LOB, Radioactivity LOB, Electric LOB, 

Form.tion S8Jlplea, Pumping Teet, _____________________________ _ 

is. Record&•_/)_, _<;,~,1!.!-~: '(. _______________ Dato __ -~: .:'l ::-_ 19?~-
141Jk,uo..._,.; 1-------- --------· ------1------

souroo oJ: Data J_!7.!'__ '..._ff ~~~~-1$ _ l'._ _~ ~.f ,_ ______________ _ 1------- --------· ------1------
i6 • ....,...,, __ ~-~u ... _ f~!!'f!'!r<:. _ _____ - --- --- - -- - -- - - -- -- --

1-------- --------· ------1------

TWDBE-GW-49 (Sketch) 



Send origlna I eopy by 
nrtUied ma! I to the ~;~!~~~_'.'~"-~ -(~' 
tu ... 1 lllmtl!l' °""'lo..,.nt llalu'd 
r. o, 10" 12186 WATER ·,:n.J~ REPORT 

Lt:'c,1tt•d on lll.lP-
Rc~ci 11ed: ------ , 
Form Glol 8_,_ .....____ 
Form Col 9 

AUltin, 1'11J1.A1 78711 

i..n11mm.i: Sunset liemorial Gardens, ln~ 
111 • ..,~1 

2) =~Oii CF WIU..: Ector 
l.;Jbor---------~iru"---------Ab,tr::ict lie>, _______ _ 

Wf 11£j SWt S£f cif Section ______ _ Blt'lck 11,., __________ s1.rn..,y 

Et•nlo " _, " .,.. •-) 

Intersection bivl\f 60 and hivay 38~ - En.st on hiway 80 4 miles - north 1/2 mil• 

Slleteh ...,,p c•I -i I lt'lcaticm "ith di$t'1necs ft<:n ad.f.>1Cent fection 
<'r ,.,..r,,,.y lines. and to \andl:lark~, ro~~•. and creeks. 

l) ft'J'I ,. wt'U. (Ch9d.): 4) PROPOSED USE (Check): s} !YrE or WELL (Check} : 
... Well - DHpeDins tJ Domestic Cl lndustrl;al D. Hunicip;a l D R.oUry 0 Driven 0 DYg D 

bc.-5itiOl'li"- CJ Plugiq [J lri-iptiori D TcH Well CJ Oth..r 0 

6
) :!!.:;:DI hol•-=l"O'---__ in. O.pth drillcd--'l'-'09"---ft, Depth r'f ccnpl1ud wcll_l_0_9 ___ ft. [).,ne drilled 3/l9/6S 

0 ft. ;"!bow itround le,,,. l, 

-""-,,.-'---f-'-~--ih~--,..-------------·' ~;:) (~~-) 
h'cription .lnd color of 

far:mation .. t,.rhl 

:::t:O!L:t~~===========i~-r---r~~~~-~~~~ 

~~--1--+---+----
-;;;.-+.,..::;;...-+~~"""'""'"'-"="'"""------~:1---r-~---r----------------

7) COKPLC'lClf (Chet): 
St1'•11ht v.111 CJ Gra.,.l packed CJ Other O 

Under n--i a Orer> bole GI 

9) wt.:: 
Type: old C Kirv !::I' Steel a Plastic CJ Other CJ 

ft, to "· 
Sett""'" 

Fr• (ft.) tr (ft.) 
- 6 l' Above t:rd• 109 .188 

11) w1:u. uns: 

Wat a pmp t•lt "'1de? 12. te>' D 1'1<' l£ ~·~ h' 1>.·hr:....: 

P'ypp Pump &: lk'ill.imf. Cf?~--------

Yield; ...22.___t:l'I" with__;:gQ__ ft. d!"mid"'"'Tl .1ite:- J'f ht·~ 
a.tier tut ---fl'JB vith __ ft, Jr111o-J,,~·n altt>t --'" 

.A:.-t111.11111-___ ,,.. 
tl.1l<' --------

T_,..rllun of ~ll!r---------------

CJ 'i•·-· 

{U~c uveue side il necessary) 

8) WATER LEVEL: 
St.1tic level __ ft, below l.ind ~urfoce O.ite -----

Artl'sL1n rressure_lbs. per l'q111re inch Dau-----

10) SCR.£fJ1; 

T~·re -------------------

Slotted D 

DiOll!ll'tl'r 
(h1che~) 

Settirni: 
frt>lll \ft.J ·10 1tt.J 

Slot 
•he 

6 79 109 

12) NIP DAJ"A: 

Umutllcturer'~ ~aDK'--------------

Tyre------------ K.r. ------
D.i~icned pu::ipi.n~ rate _______ ,,,. D gj,h CJ 

Tyre p.~.·er un1l ----------------

0erc h t_-·_,_-·_-1_._, _'-_"_'"_'_"_·_'_'_"_"_'_· ·_-_-_-_-_-_-_-_-_-_-_-_-_-_-_'_"-i · 1 
1', 1 ,·.- ·.111.i q'l'l.1C••• 

_TU!P'"'-~'IL•~"~"~'~'~~~~~eo~L·~"~''L'-'-'..:!.'2'-~==c~=-----1 ____ _ 

--··-;-.,..-,-;;-~--· r -----------

-----~~C[C" 
,:., .... , 

----- ---·---------

~:'j<'r•<idon) and tl'.'t 
~'""'.:led~., •nd h-eil!i'i. 

18 

---~;:--



STATE OF TEXAS WELL REPORT for Tracking #318031 

Owner: Bill Satler Owner Well#: 0 

Address: 6347 Mecca Grid#: 45-06-8 
Odessa , TX 79764 

Well Location: 6347 Mecca Country Club North Lot 20 Blk 18 Latitude: 31° 53' 01" N 
Odessa , TX 79764 

Well County: Ector 

Elevation: 2936 ft. 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 3/22/2013 
Completed: 3/22/2013 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· Bin From Surface To BS ft 

Air Rotary 

Gravel Packed From· 59 ft to 83 ft 
Gravel Pack Size: 3/8 

102° 18' 00" w 
Garmin Nuvi 

Irrigation 

1st Interval: From Oft to 50 ft with 12 bags cement (#sacks and material) 
2nd Interval: From Oft to SO ft with 3 bags Bentite (#sacks and material} 
3rd Interval: From 50 ft to 58 ft with (No Data) (#sacks and material) 
Method Used: Tremie Pipe Pressure Grout 
Cemented By: Tom Shelton 
Distance to Septic Field or other Concentrated Contamination: 100+ ft 
Distance to Property Line: 10 ft 
Method of Verification: measuring tape 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· 41 ft. below land surface on 3/22/2013 
Artesian flow: No Data 

No Data 

Casing or Cemerit/Bentoriite left in well: No Data 

No Data 

Estimated 
Yield: (No Data) GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: 60 ft. 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) arid that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information· DT Boring 
6200 N County RD West 
Odessa , TX 79764 

Driller License Number: 59339 

Licensed Well Driller Signature: Tom Shelton 

Registered Driller Apprentice Signature: Jess Shelton 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #318031) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
Sand O' to 8' Brown 
Cleche 8' to 36' Grey 
Sand 36' to 59' Grey 
Sand 59' to 83' Yellow 
Red Bed 83' to 85' Red 

Dia. New/Used Type Setting From/To 
5" New Plastic Jetstream O' to 65' solid 
5" New Plastic Jestream 65' to 85' .020 



lWDB Wall Dala Online CLay 

TWD'B Groun.dwater D·atabas,e Query Result 

REPORTED WATER WELL DATA ON STATE WELL NUMBER= 4506914 

Query for another State Well Num.ber.: Submit 

I Water Qyality I Infrequent Constituent I Water Level I 5 Day Water Level I Well Casina I Remades I 
Scanned lma~s I 

*For a complete explanation, click here to read the TWPB Groundwater Data S,ystem Data Dictionary. 

-

STATE WELL NUMBER 4506914 

COUNTY CODE 135 Ector County, Texas I 
I BASIN I 

14 J Colorado River Basin I 
: PREVIOUS WELL NUMaER 

!LATITUDE 315315 
DMS (in decimal degrees: 

I 31.887500) 

ILATDEC 31.887499 

I LONGITUDE 1021718 
DMS (in decimal degrees: 

I -102.28833 3) 

ILONGDEC -102.288333 ! 
IOWNERl 

New Life 

II I Church 

loWNER2 Well #3 I 
DRILLERl 

DRILLER2 

SOURCE OF COORDINATES 0 

IAQUIFERCODE 218ALRS Antlers Band I 
r QUIFERIDI 

II 
13 [ Edwards-Trinity Plateau Aquifer l 

AQUIFERID2 

I AQUIFER ID3 II 
(ELEVATION II 2874 feet I 
I ELEVATION MEASUREMENT 
METHOD 

II 
D II Digital Elevatiun Modd-DEM 

I 
1fJ 



10/10/2014 TWDB Well Data Onlire Query 
.. .. 

ALPHA CODE 

DATE DRILLED 08211989 

WELL TYPE w Withdrawal of Water 

WELL DEPTH 112 feet 

SOURCE OF DEPTH A Another Government Agency 

TYPE OF LIFT N None 

TYPE OF POWER 

HORSEPOWER 

PRIMARY WATER USE G Plugged or Destroyed 

SECONDARY WATER USE 

TERTIARY WATER USE 

WATER LEVEL AVAILABLE N 

WATER QUALITY AVAILABLE N 

WELL LOGS AVAILABLE 

OTHER DATA AVAILABLE 

DATE COLLECTED OR UPDATED 03292012 

REPORTING AGENCY 03 TWC/TNRCC/TCEQ 

WELL SCHEDULE IN FILE 

CONTRUCTION METHOD 

COMPLETION 

CASING MATERIAL 

SCREEN MATERIAL 

GMA 7 

RWPA F 

DISTRICTID 

Groundwater Database Disclaimer 

The Groundwater Database (GWDB) of the Texas Water Development Board (TWDB) contains 
information about more than 123,500 water well, spring, and oil/gas test sites in Texas including 
associated water level and water quality data. Because data collection methods and data 
maintenance have varied and evolved over the years, the information in the GWDB has a range of 
accuracy that the user needs to be aware of. See Explanation of Groundwater Data for information 
on the sources of information and level of accurracy in the document. 

http://wiid.twdb.state.tx.us/wwm/wwm_welldata.asp?state_well=4506914 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
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-· 
Please use black ink, State of Texas Texas Water Well Drillers Board Send original copy bv 
certified mail to the WATER WELL REPORT P.O. BolC. 13087 
Texas Water Commission 
P.O. Box 13087 Austin, Texas 78711 
Austin, Texas 78711 ATTENTION OWNER: Confidentiality Priuilege Notice on Reverse Side 

11 OWNER Len~rQi g;~ Address ~~oc&r& C).Q~g 1J (~me) (City) (State) (Zip) 

21 LOCATION O~® 
County, t::::.. miles in direction from 

(N.E., S.W., etc.) (Town) 

D LeEfal description: 

Driller must complete the legal description to the right Section No, Block No. Township 
with distance and direction from two intersecting sec-
tion or survey lines, or he must locate ond identify the Abstract No. Survey Name 
well on an official Ouorter· or Half-Scale Texas Countv 

Distance and direction from two intersecting section or survey lines General Highway Map and attach the map to this form. 

ID"See att"hed mao. I?' fl (') " LJ ,<; I 3 ~ 

3) TYPE OF WORK (Check): 41 PROPOSED USE (Chock): 6) DRILLING METHOD (Check): D Driven 

~wWeJI D Deopening ~mastic D Industrial DMonitor D Public Supply DMud Rotary DAir Hammer 0Jetted DBored 

D Reconditioning DPlugging D Irrigation DTest Well D Injection D Other ~Rotary DCabte Tool DOthar 

61 WELL LOG: DIAMETER OF HOLE 7) BOREHOLE COMPLETION: 

Date Drilling~ *;)j 
Dia, (in.) From (ft.) To (ft.I D Open Hole D Straight Wall D Underreamed ,Jn, Surf ace ~vet Packed D Other Started L\ \) ~ 

Complete~l 11 .2~ 1026. --r•h" l"")I 11/Y If Gravel Packed give interval , , , from l/\l h to l llJ ft. 

From To Description and color of formation Bl CASING, BLANK PIPE, AND WELL SCREEN DATA: (ft.I (ft.I material 

fl' - f) I To.1:.Sc';, I Dia. New Steel, Plastic, etc. Setting {ft.) Gage 

&:-' .. On.) oc Perf., Slotted, etc. Casing 

- J 1 '' <'Af,',,t:,.e:: Used Screen Mgf ., if commercial From I To Screen 

1 I - -'1~/ /I',- --- ~ ... i~ 1. "')ff l J J..)hL,+/t" (' >' Ql"l' 

AA' 
,, _ f....t'\I H_:-,,J;,..,,,A,JJ .... 11 JI Ott.1V-:/ l~N 11 j)J,,,"'.;.,y. 9/l/-//tl' ~.i> ,, 

L""'- ").'<' , lc. li i) ; ·-
.,·!;;'I - C:n' ;,.,A l/.e:,,.,,11/ 

dl\I - J /)'SI. I _.,.II\,.,-·~-·'"'' 
·r>x' - 1;,..,' ·J' ... J i<J.~J 91 CEMENTING DATA , (Rule 319.44(~1) - . 

Cementet;I from _Q_ ft. to ~ft, No, of Sacks Used __ 

jje'llfo~;mf":, iti ~~ft. No, of Sacks Used __ 

Method uood ~;-;_1Z:t 
Cemented by =:=====·~Qlq 

101 SURFACE COMPLETION 

~pec\fled Surface Stab Installed [Aule319.44(cl) 

D Pitless Adapter Used [Rule 319.44(d)J 

D Approved Alternative Procedure Used [Rule 319. 71] 

111 WATER LEVEL: 

r Static level ft. below land surface Date 

{ ' 
i.J l ~ 

Artesian flow gpm. Date 

I; - 12) PACKERS: Type Depth 

I' JUL 1 u 01 
' II. .. , .. ~~- I\,.._,.,..:,.,. I 

~11;:,._., ~-uu .. • .... v,,,,,.,~-·.~~',,-; 
13) TYPE PUMP: 

DTurbine 0Jet D Submersible D Cylinder 

D Other 

(Use reverse side if necessary) Depth to pump bowls, cylinder, jet, etc., ft. 

151 WATER QUALITY: 

Did you knowingly penetrate.any strata which contained undesirable 141 WELL TESTS: 

water? D Yes '~ 
Type Test: DPump DE3ailer D Jetted D Estimated 

If yes, submit "REPORT OF UNDESIRABLE WATER" 
Type of water? Depth of strnta Yield: {fpm with ____ ft. drawdown after __ hrs. 

Wes a chemical analysis made? 0 Yes ~o 

I here by certify that this well was drilled by me (of under my supen1fsion) and that each and all of the staternents herein are uue to the best of mv 
knowledge ond belief. I undentand that failure to complete items 1 thru 12 will result fn the log(s) being returnod for complatiori and resubrnittal. 

COMPANY NAME l/,'d< er&n IA //,11i Water Wall Driller's License Na. 0~'1.9-1w 
(Typo or Print") 

AooREss c3~Q 6 u) Unt'ilc(;;).i'/~. ~~ zL '7'i_ 26 i 
/If.,., _, 1stce•• :, ROI ../ £J... .L 11 ~ 

(CitY) (State) (Zip) 

(Signed) ·-·_ ed) 
(Licensed Water Well Driller) (Registered Driller Trainee) 

~'::ii T,r;;~ 'fJ ~!Y 0 b- 8. 
Please attach electric log, chemical analysis, and other pertinent information, if available. 

Located on map 

TWC·0392 (Rav. 08-10-86) TEXAS WATER COMMISSION COPY 



STATE OF TEXAS WELL REPORT for Tracking #142005 

Owner: 

Address: 

Pradon Construction 

2100 W. 83rd 
Odessa, TX 

Well Location: Solo Rd. off 1-20 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information· 

Started: 4/16/2008 
Completed: 4/16/2008 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 110 ft 

Air Rotary 

Gravel Packed From· 90 ft to 110 ft 
Gravel Pack Size: 

No Data 

45-06-9 

31° 52' 51" N 

102° 17' 28" w 
Not Given 

Domestic 

1st Interval: From O ft to 90 ft with 27 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: 25 x 17 ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 30 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Wheeler Drilling Company 
4223 West 16th St. 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronald R. Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: "EC 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #142005) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-1 topsoil 
1 -30 dry sand 
3 0-90 wet sand 
90-109 water sand 
109-110 red bed 

Dia. New/Used Type Setting From IT o 
5" N PVC O' -90' 
5" N PVC Slotted 90'-11 O' 



STATE OF TEXAS WELL REPORT for Tracking #262160 

Owner: Jimmy Sanders 

Address: 2911 Cagle 
Odessa , TX 79762 

Well Location: 2911 eagle 
Odessa , TX 79762 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 8/13/2011 
Completed: 8/13/2011 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 7 .875 in From Surface To 110 ft 

Air Rotary 

Gravel Packed From· 110 ft to 20 ft 
Gravel Pack Size: Pea 

45-06-8 

31" 53' 20" N 

102" 18' 02" w 
Tom Tom 

Domestic 

1st Interval: From 20 ft to 15 ft with 2 (#sacks and material) 
2nd Interval: From 10 ft too ft with 5 (#sacks and material) 
3rd Interval: No Data 
Method Used: Mixer 
Cemented By: Driller 
Distance to Septic Field or other Concentrated Contamination: No septic ft 
Distance to Property Line: 15 ft 
Method of Verification: Tape 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· 20 ft. below land surface on 8/13/2011 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

Submersible 
Depth to pump bowl. (No Data} ft 

Estimated 
Yield: 100 GPM with 20 ft drawdown after 1 hour 

Type of Water: Fresh 
Depth of Strata: 90 ft. 
Chemical Analysis Made: No 
Diel the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete !he required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information: Marks Water Well 
P. 0. Box 295 
Odessa , TX 79760 

Driller License Numl:ler: 4550 

Licensed Well Driller Signature: Mark A Mehlhaff 

Registered Driller Apprentice Signature: Bryan Mehlhaff 

Apprentice Registration Number: 57317 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 



TEX. DCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information 1n Well Reports confidential. The Department shall hold the 
contents of the well log conf1dent1al and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #262160) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-5 top soil 
5-25 cleatchy 
25-70 yellow sand 
70-90 brown sand 
90-105 white sand 
105-108 yellow sand 
108-110 red bed 

Dia. New/Used Type Setting From!To 
5" New PVC screen 110-90 .035 
5" New PVC casing 90-0 



STATE OF TEXAS WELL REPORT for Tracking #347787 

Owner: 

Address: 

Permian Homes 

P.O. BOX.12025 
Odessa , TX 79768 

Well Location: No Data 

Well County: Ector 

Elevation: No Data 

Type of Work: New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packers: 

Plugging Info· 

Type Of Pump: 

Well Tests: 

Water Quality· 

Cert1f1cat1on Data: 

Started: 10/18/2013 
Completed: 10/18/2013 

Owner Well #: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter: 10 in From Surface To 115 ft 

Air Rotary 

Gravel Packed From: 10 ft to 115 ft 
Gravel Pack Size: 1/4 

No Data 

45-06-8 

31° 53' 31" N 

102° 17' 34" w 

No Data 

Domestic 

1st Interval: From 0 ft to 10 ft with 8 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Water 
Cemented By: Peter Neufeld 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well· No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata· No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) arid that each and all of the 
statements herein are true and correct The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information. Monle Moore Drilling 
1313 N Hwy 137 
Lamesa , TX 79331 

Driller License Number: 58700 

Licensed Well Driller Signature: Peter Neufeld 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 



written request to do so from the owner. 

Please include the report's Tracking number (Tracking #347787) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-2 top soil 
2-25 caliche 
25-55 sandy clay 
55-75 red clay 
7 5-111 sandy clay 
111-115redclay 

Dia. New/Used Type 
6" New Plastic 0-75 blank 
75-115 Slotted .035 

Setting From IT o 



~ 
\ 

Send original copy by 
~~~1 ~~~ u:;_~:_;:L __ .N. certified mail to the State of Texas 

Texas Water Development Board Located .on mao "-'//~" 
P. o. Box 13087 ReceiVJrd: .,,_ // 
Austin, Texas 78711 WATER WELL REPORT 

!)OWNER: 

/o,EW1.£ a#:s ... ..,,· Person having well drilled A40,,fL_'Z_6'·0M/'£.k' v' Address ,2//1"'1 IVYEP I ;.;tf· "/cil//.."i: 
(Name) ; 

(Street or RFD) (City) (State) 

Landowner ..s"'h'Mt'. 6Z,5 Pelt:?~ Address 
(Name) (Street or RFD) (City) (State) 

2}.LOCATION OF WELL: 
county E:""' /"Is. ' 5 miles in ~:#sr direction from "7. 1-r---,, 77-·.-.u_s 

(N.E. s.w •. etc.) <Townl 

Locate by sketch map showing landmarks, roads, creeks, 
or 

Give legal location with distances and directions fr am 
hi way number, etc,* adjacent sections or survey lines. 

o C.outJ77?y (~ /_ u 13 .6 f//77,;Z:-J Labor League 

L'1TJ' Ll.M1T.:f North Block /P /.er ,,. Survey 

1 Abstract No, 

(Use reverse side if necessary) (NWl; NEt swt SEl;) of Section 

3) TYPE OF WORK (Check): 4)PROPOSED USE (Check); 5) TYPE OF WELL (Check): 
~WWeili Deepening ~' Indus trial Municipal Rotary Driven Dug .____, 
Reconditioning Plugging Irrigation Test Well Other C~f:> Jetted Bored 

6)WELL LOG: 
Date drilledY"-::::.7-PS-Diameter of hole 8- in, Depth drilled L.L!i:. ft. Depth of completed well 1..1../i:. .ft. 

All measurements made from 0 ft.above ground level. 

Fr= To Description and color of 9) Casing: 

~c) (ft.) (ft,) formation material Type: Old ~ Steel Other 

0 - 2-tJ .Sb1J. k-'r.n._,;)... Cemented fr= .8S ft. to 65 ft. 

;L() - l}t:J <1,{?.J /{!../,,!! RME/< • .r1/, ,-;r£ Diameter Sett in" 

1)-tl - itJ£J .RPL!~ f/,y/,£ 
(inches) From t ft. l To <ft. l Gall"e/(.lt) ;,u.-.~',j 

G!- "''L2 ii _:JN / '...,.,~,,.,.,. 6wvz;;.!p,{,r)l',d 
611- f/tl /)/(Y W.-f?ZA' SRA!D iAIJ. ~/'£ 

//# 
. 

g 0 - /,!)CJ \Al ~7,2;/( <'"'/./ t> /:;oowd 

//!l!-//z). WR7.2'.4' fA<'"'" ~h"n M~n 10) SCREEN: 
Type 

~ Slotted 13t-'l?dD Y.¢ 

Diameter Setting Slot 
(inches) From fft, \ To fft, \ Size 

$'' I/!/. 91/-

(Use reverse side if necessarv\ 
7) COMPLETION (Check): 11) WELL TESTS: E;.i., /-14'-1' /) 
~-~ ~ Other Was test made? ®> • If yes, by whom? 
~ 

a pump 

Under reamed Open Hole 
drawdown after .!l:.._hrs. Yield: /;&, gpm with 3a ft. 

8) WATER LEVEL: 
Static level so ft. below land surface Date 9--,io-z..s· Bailer test_gpm with ft.drawdown after ___ hrs. 

Artesian pressure ___ lbs. per square inch Date Artesian flow gpm 

Depth to pump howls, cylinder, jet, etc., /lz; ft. Temperature of water t:!tJ.o,L, 

below land surface, 12) WATER QUALITY: qo/ Was a chemical analysis made? Yes 

Did any strata contain undesirable water'? Yes ® 
Type of water?l:/?@'/,;->~,...!£Z-depth of strata /.5'" ' 

I hereby certify that this well was drilled by me (or under my supervision) and that 
each and all of the a tatem.ents herein are tn1e to the beat of my knowledge and belief. 

NAME kl( If) A/ ,L. J-/E#R[/ Water Well Drillers -~.~:~~sf5t~t-~ni ~/;,',~ 
330 

(Type or Print) ~·:'c! :;··. 

ADDRESS I 4/.tl/J G. /.,!. :;2. .41 .Jl . /) O~F..5.5 // : ; .. ~' ' . J:.;1_· .. · ;72y>17,S' 
(Street or RFD) (City) (State) 

(Signed) d. X' ;IfL4,z,d £/. ,i;'p7#D:, >!JA''J/.) /J/l :,,,<. 'CP . .PJ7" V,/,f',?,v/) 
(Water Well Driller) (Company Name) ~ \ ., n 

.ai~il"able, 
_, ., 

Please attach electric log, chemical analysis, and other pertinent information, if 

*Additional instructions on reverse side. 

TWDBE-Wo-B 



v 
GW 1 

TEXAS WATER DEVELOPMENT BOARD 

i;;-
Fiald Jlo. _______________ _ 

~-'I 
St•te Well Bo,_-~~~~.:-~-- __ 

Aquifer ________ l(t ____ _ 
Chm&r 111 Well lo._~~~=-_ _ L!.."{ _~! CWDty __ -~"'--7':~ ?-____ - ____ _ 

71-F 

1. Locotimu.lifi. _114,)l,} _114 S••·-~ J __ , Block __ 'j_I ____ S=vey _ _ {. _t'_I! ~ ~-<:;~-'- _ { _-_ ?.::?.. _. ' • ' I I --+-· ·-+--
I ! 
i ' 

2. ~~,==Qp£~~.;==~;~~t~¥=~f~,<f=====~~.~.=~~}i£=.P~~~~;=-3--=·=== 
Tenant: __________ -~- _______________ Addree11: ________________________ _ I 
Driller: L-f >) /'(..,.Jt> ,µr.} Addrel!ll!ll --+-- r--+------------------------------- ___________ "?i'A _________ _ 

J. Elevation ot _ _ /r.::f..t;? __ ~:J~ ~~'=-____ ill_~-~?'q __ rt. above ul, determned ey __ -?°-"- ________ _ ! ! 
1&,. ~1 ___ ..!<A!f~~~~--19 ____ ; Du.1,@• TocilJ>Rotlll'J', __________ _ 

5. :!!!I!!:!!• Ilorl'../_.5_{)_-j~ fl_t:t • ...... _ ,(¥ :!_?! Z: _t:t. 9- 9- 70 rt. 

6. Compl.eti.rzu Open Hole, Streigbt Wall, Underre•med, 0raV9l Packed ____________ _ 0 

7. !'.!!5!: MV• __ g_~-g-~ ______________ Type __ $g_!~ !'.~- _____ _ g'-% 5-/.:et- O /j) 
----- -------- ----- ------Ho. Stqe11 ____ _ , :Bovla Diam. ____ m., Setting_ ______ rt.. 

Colum Din., :l.n. 1 Langth T•ilp.ipe rt, 

B. ~· ''""- _-_-i._Z_~ ~-i_'l_1_~---. Xods~_-_-_-:_-_-_-_-_ -- --- KP._/_ i':?::-
9, "Iield; FlOll' _____ gpm., Pump ______ gpm, Jleas,, Rept.,, Est. _____________ _ 

10. Perfo~ce Teat1 Date ________ Length of Teat _____ Made b,.- __________ _ 

Static Len1l ____ f't. ~1ng Level ____ rt. Draw.awn _____ rt. 

Product.icm. gpm. Specific Capac1ty CJfJ/rt. 

ll. Water Lewd.r-=~01 r=~·-=:-~:_q-: __ 197±' ~~== = = =- ______________________ which is _____ rt. ::~: INl'f•ce. 

rt. rept. 19 abon1 llhich is rt •bove su.rf8Ce 
- - - - - - - - - - - 111111• 11 ·- - - - - - - - - -beloV - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' belOll' • 
___________ tt. :!!:- ______ 19_ --=~=- ----- ___ --- _______________ Wicb ill _____ tt.. ~: 1mrtace. 

rt. rept. 19 above 1lb1ch 1a rt. above !Nl'face. 
- - - - - - - - - - - meas.- - - - - - - - - -belai° - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - belOll' 

12. Use: Dom., Stock, Public Supply, Ind.,~, Waterflooding, Observation, Not Used, _Z/!.'2'2._/jt~!:-!!.;:f°~...:'!.:t"--------

Temp. ___ 01'
1 

Date 11apled trn- anal.78is _________ Laboratary __________ _ 

Temp, ___ 0 r, Date sapled tor anal.7sis _________ Laboratory __________ _ 

14. Other data avaU.ble as circled1 Drill.er 111 Log, Radioactivity Log, Electric LOI, 

Farmaticn Saq:ilee, Pu:alping Test, _____________________________ _ 

15. Record bx'_-~_, _(e@_L_e:_'(. ______________ Date __ 9_:: ~--= __ 19_:(~ 
Source r4 Data _ _ .£L~:.:'if.ilf(.€ _ _ ?df...e_o_~ _{ _~~ ~.! _________ _ 

16 • .!!!!!!!.!!!,_ ~~'-'- - t. _.s.: - _A_ ::-_-Y_ if_ - -:'? :f... _ c:.::~~~ .!..~ !'." - -~ ! !!~
_ tr_-s~~r- --~ qp_ ~E_--C~ - _ ./_t;._iZJ/_J_"f_ {i:. L __ s-,:J~!!/:.£_£;:Q_ - -

____ 5L~ __ [J_''.E~ _ _;pp_o__0(!1.fl~~----------------

Diam: ,,~-
fin, I 

~. 

•• 

J;f Al k',..,".,.,. ..v ---------------------------
f------- --------- ------------

------ --------- ------ -----· 

- - ---- - ------- - --- - - -- -- -- - - - -- --- - - - --- - -- -- - '----~----~---~---~ 

---------------------------------------------------------------------------

TWDBE-GW-49 (Sketcb) 



TWDBE-GW ONLY 

CBDIICAL WATER ABALYSIS Dl'OllT 

'l)pevr:lte (lllaok ribbon) or Print Plainl,J 
(oort. pencil or black ink) 
Do not ue ball point pen 

Senr:l report to: 

Ground water Division 
Tua• Water Denlopment Boan\ 
P. o. Bax 12386 
A1111tin, Tezoa 78711 

TeJ:aa State Department of Health Laboratories 
11(10 West 49th Street 
Aw tin 5, Texas 

co•c11t1 IE C ..fo ;(.. 
stote weu sY"IC- I:>/, -~ 

Well Bo. "' fVJ 711r' 
Da_t_e_c_o_1_1_ec_t_ed __ 9~. 9- 70 -

~ •• ,.y 

Dote Drilled ___________ Depth'"--'~ ...... .S"""'•"'"•_._1 ... .1......,C.._ __ rt.. lflll' k.f 
Producing interval.Jl ________________ Water le-rel __ -------------------'rt.. 

1'0H LAlll!IA:roRI llBE Ol(LI 

CBDIICAL ABALYSIB UY PlllCIR 
i73641 

Laboratory Jfo. 
vl 

MG/L 

Silica 21 
Calcium l ~~ 
Magnesium 

,, 
So11um 74-

l:'otal 

0Potauium -------

0Ma-nese ------

~ron 
0Total Iron ·-------
Q __ (other) _____ _ 

ME/L 

,$, za 
:a I '2.4 
q.13 

~·-----
BAR ____ _ 

------
Specific Comuctance (micromhos/cm3) q ;2 S 
Diluted Conductance (micromhos/cm3) 7 z / 63 
110" 1 tems will be enal,.-zed if checked. / (J 7 / 
Total Iron requires separate sample. 

MG/L 

:2. Sd 
Sulf'ate 41 
Chloride 1.3~ 
J'luoride I, l. 
lltrate 

pH 7," I If-

No'J ~ '9" · .. -.JJIL 

MEIL 

" 4.1b 

Total lf. 14 
~~() y'DissolYed Solids ( sum) ___ _,~ ... c.!!/!...-._._<:..._ _____ _ 

Phenolphthalein Al.kalini ty aa C aC03 -'~•r-----=
Total Alitalini ty es C aC03 .. l.rH~..::•...1/<-b•)"" J.___,,2.....,/J....,£:-...._ 
Total Hardness •• c aco31.,G-114t...._•_,lf!!C-_,,&:;..) __ 3=-...::3:......:2-=-

Ana~t----------~-------

Checked by_~~~~---------~--~ 

Y 'lbe bicarbonate reported in this anai.,-sis is converted by computation (multip1'"1ng by 0,4917) to an equivalent 
amount o:! c11rbonate, and the carbonate :r111:ure is used in the ccmputation of this sum. 

TWDBE-GW-50 



~. 
copy by 

I c<•rtirled mail to the State of Texae 

Texas Water Development DoE1rd 
P. o. Box 13087 
Austin, Texns 78711 

Locate by sketch map showing landma:rks~ roodl!, creeks, 
hiwsy numbl'!r, etc,* 

(Use re.Verne side if n02cesllary} 

J)TYPE OF WORK (Check): 

North 

1 

GiV13 legal location wil:h dbtanc(l!ii and directions from 
adjacent aec:tions or survey lines. 

Labor ___________ _ 
Le.ague ---------~ 

Ulock. ___________ _ Survey _________ -i 

.Abstract No·-----------------------1 

(NW~ NE>}; SW~ SE.Ji;) 0£ Section~· ---------------i 
5)TYPE OF WELL (Check): 4)PROPOSED ~S_§...-(Check): 

DomBstic: .V- Industrial Now Well Y Deepening Rotary Driven Municipal Dug 

Reconditioning Plugging Irrigation Teet Well Other Jetted Bored 

6)W'ELL LOG: 
Diam02ter Of Depth drilled I / r // ,:- }" 7.,.. ft, Depth of completed well _ _, _ _,_'-"", ____ .ft, Date drilled.__,,_-..;.,_-__ <>----1 

Description and color of 
fottnation material 

9) Casing: 
Type: Old 

gr~~nd leve.l. 

New V- Ste.el Ploutic"""'" Other 

!--'-L...l---''-.!:!.>!--=.U.C:.,,_--"lllCU'-". __________ --110) SCREEN: 

Type~--~--------~-------~------< 

.. 
Use reverse side tf necessar 

7) COMPLETION (Check): 

Straight W'all Gravel packed V Other 

Under rel'.lllled Opcm Hole 

8) WATER LEVEL: ·d' 
Static level_~=f"~_ft. beloW' laml surface Date 'i-lo-7o 
Artesian pressure ___ lbs, per square inch Dote _____ _ 

Perforated ~ 

Diameter 
inches 

11) WELL TES TS ; 

Slotted 

Setting 
From ft. To ft. 

9S- ',, 

Slot 
~Sf:te r · 

Was a pu.mp test made? Yu No ~f yea, by 1Jhom.? 

Yield; _____ gpm. with. ____ ft, dra,..down after __ hrs, 

Bailer ~~at.__J_Q'.__gpm with._~LarJ..~Z_ft,druw?own after ~rs. 
Artesian flow ____ pp,m 

Depth to pump bati1ls 1 cylinder, jet, etc., _________ f<. \-_ _:T:_:"'":P'.'.:":':_:"::':":'":_:":_:f_w:n:t::•::r=====================4 
below land surface, 

each 

12) llATER QUALITY: 
Was n o;hernical analysis made? Yes '-

Did any strata contain undasir<lblo W<ltar? 

certify that this well was drilled by me (or under my 
all of the. stotements henlin are true to the beat of my 

and that 
and belief., 

No 

No ...__. 

NAME iTAM ES G liaL..M ltN 
(Type or Print) 

Wo.ter Well Drillers Registration No._~7_S-_:J~-----------i 

L./,-IN& 

Plasse attnch electric log, chemical an<llysis, and other pertinent infonnation,, if avai.la.ble. 

*Additional instructions on reverse side. 



Z_)LOCATION OF WELL: 

The sketch showing the W"e.ll location CO:Ust be aa accurate as poasible, showing lnnd'!Il4rks, in sufficient de.tail so that the 
well may be plotted on a General Highway Map of the county in which the well is located. 

Reference paints from which distances are meaeured and diTections given l'lhould be 0£ a permanent nature (e,.g. high"'11y 
intersections. center of towna. river and creek bridges, railroad crossings). The distance and directipn from r;he nearest 
tO',ol'Il should always be indicated. 

When giving a legal description include a sketch showing; location of the "'ell "'ithin the described area. e,g. survey abstract.· 

Information furnished in Section 2) of the TWDBE~GW-53 is very important. Unlese the \;l'ell can b{) acc.urately located on a map 
the value of the other datl'I. contained in the RepoTt ts grm1tly reduced. 

,,& [£ 

f'd 

S3.::nmos3l:I CJ31'\tM 
:!O'ld30 
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STATE OF TEXAS WELL REPORT for Tracking #294305 

Owner: Rhonda Krogh 

Address: 6525 Opal 
Odessa, TX 

Well Location: 6525 Opal 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 6/21/2012 
Completed: 6/21/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 110 ft 

Air Rotary 

Gravel Packed From· 60 ft to 110 ft 
Gravel Pack Size: 

No Data 

45-06-8 

31" 53' 13" N 

102" 18' 07'' w 
No Data 

Domestic 

1st Interval: From 0 ft to 60 ft with 18 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: 50+ ft 
Distance to Property Line: 15 ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 20 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information· Wheeler Drilling 
4223 W.16th St. 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #294305) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-3 Top Soil 
3-18 Caliche 
1 8-30 Dry Sand 
30-40 Rock 
40-60 Wet Sand 
60-108 Water Sand 
108-110 Red Bed 

Dia. New/Used Type Setting From IT o 
5 New PVC 0-70 
5 New PVC Slotted 70-110 



STATE OF TEXAS WELL REPORT for Tracking #296304 

Owner: CL.A Y MCFADDEN 

Address: 6551 AMBER DR 
ODESSA, TX 79762 

Well Location: 6551 AMBER DR 
ODESSA, TX 79762 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packer..: 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 8/10/2012 
Completed: 8/10/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.75 in From Surface To 90 ft 

Air Rotary 

Gravel Packed From· 15 ft to 90 ft 
Gravel Pack Size: .02 

JN 3378 

45-06-8 

31° 53' 14" N 

102° 18' 07'' w 
GARMIN GPS Ill PLUS 

Irrigation 

1st Interval: From 0 ft to 55 ft with CEMENT (#sacks and material} 
2nd Interval: From 55 ft to 60 ft with 1 BAG HOLE PLUG (#sacks and 
material) 
3rd Interval: No Data 
Method Used: No Data 
Cemented By: No Data 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance. No Data 

Alternative Procedure Used 

Static level: 48 ft. below land surface on 8/10/2012 
Artesian flow: 25 GPM 

No Data 

Casing or Cement!Bentonite left in well: No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information· DARRELL CRASS DRILLING COMPANY 
PO BOX 60031 
MIDLAND , TX 79711 

Driller License Number: 2752 

Licensed Well Driller Signature: R DARRELL CRASS 

Registered Driller Apprentice Signature: TOM H SHEL TON 

Apprentice Registration Number: 59176 

Comments: 14-18 NOT APPLICABLE 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #296304) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-1 TOP SOIL 
1 -14 SAND 
14 - 56 CALICHE 
56 - 88 SAND 
88 - 90 RED BED 

Dia. New/Used Type Setting From/To 
6" NEW PVC PIPE BLANK 0 - 70 
6" NEW PVC PIPE .020 SCREEN 70 - 90 



STATE OF TEXAS WELL REPORT for Tracking #296698 

Owner: Rick Gibson 

Address: #5 Cascade Ct. 
Odessa, TX 

Well Location: #5 Cascade Ct. 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information· 

Started: 7/13/2012 
Completed: 7/13/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· B.5 in From Surface To 115 ft 

Air Rotary 

Gravel Packed From· 75 ft to 115 ft 
Gravel Pack Size: 

No Data 

45-06-8 

31" 53' 14" N 

102" 18' OB" W 

No Data 

Domestic 

1st Interval: From O ft to 75 ft with 23 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: 50+ ft 
Distance to Property Line: 5 ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 20 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Wheeler Drilling 
4223 W.16th St. 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #296698) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-3 top soil 
3-18 caliche 
1 8-50 dry sand 
5 0-60 wet sand 
60-75 false red bed 
75-114 water sand 
114-115 red bed 

Dia. New/Used Type Setting From IT o 
5 New PVC 0-75 
5 New PVC Slotted 75-115 



Sand original copy by cenllled return receipt requested mail-NRCC, MC 177, P.O. Box 13087, Austin, TX 78711-30874' 

ATTENTION OWNER: Confidentiality 
PrlvllCge Notice on on reverse side State of Texas 

WELL REPORT 

Texas Weter Well Drillers Advisory Council 
MC177 

of Well Owners copy (pink) 

1) OWNER. ~\1A.\io }\) '-AX\ e "'t , J_ I , ADDRESS 331'd. &older 
(Name) (Street or RFD) 

P.O. Box 13087 
Austin, TX 78711-3087 

512-239-0530 

rue~ Ti 
(City) (State) 

------(Zip) 

2) ADORES~~: 6f'D-Vn S\ . A.t11. vers;4'1 fpre,, bdts59... r-y ,"."i'- ()I,,_ q County GRID# I ) 

3) TYPE OF WORK (Check): 

~ew Well O Deepening 

r-l Rocondltloning 0 Plugging 

6) WELLLOG: 

Date Drilling: 
5 

Q .

7 Started StP 19 I 

Comploted3tp5 19'17 

(Street, RFaort1ther) (City) (State) (Zip) 

4) PROPOSED USE (Cheek): [l Monitor D Environmental Soll Borlng ~omosllc 

L.J Industrial D Irrigation [J Injection [] Public Supply LI Oe-wator1ng O Testwell 

II Public Supply well, were plans submitted to the TNRCC? CJ Yes LJ No 

DIAMETER OF HOLE 

Dia. {in.) From (ft.) To (It.) 

7 7/'l Surlaco I b IS 

7) DRt':J,lNG METHOD (Cheek): 

"8""'A1r Rotary O Mud Rotary 

O AirHammer !"l Cablo Tool 

lJ Driven 

D Bored 

[l Jettod 

l~l Other ____ --------·-··-·---·-

5) 

From (ft.) To {ft.) Description end color of formalion materiel 8) Borehole Completion (Check): IJ Open Hole rl Straight Wall 

• 

[] Underreamed ~vol Packed D Other. ------·- .. __ _ 

If Gravel Packed give interval ... from _____ .. 7Q ft. to .fog' -,., l '6 ''_,,__\Ir I'\ .P 
\ 'X - 0 l (',, ' - 1 3 !.) __ \(_ 

7n 'r'\ IAl<>_+,'-~·--1 

(Use reven>8 side of Well Owner's copy, If necessary) 

13) TYPE PUMP: 

0 Turbine 0 Jet 0,Submernible O Cylinder 

OOther /' 

Dap1h to ~s. cylinder, jet, etc., ft. 

14) WELL TESTS: ,. / 

Type test: O Fu mp D Baller D Jetted Q...&«timated 

Yield: r gpm with ____ ft. drawdown af1er hrs. 

15) WATER QUALITY: 

Did you )(nowingly enetrate any strata which contained undesirable 
constituents? 

D Yos No If yes, submit "REPORT OF UNDESIRABLE WATER" 

Type of water?------

Was a chemical analysis made'? 

Depthofs~· 

O Yes ~No 

It. 

CASING, BLANK PIPE, AND WELL SCREEN DATA: 

New Sleel, Plastic, etc. Setting(ft.) Gaga 
Dia. or Part, Slotted, etc. Casting 
(In.) Used Screen Mfg., If commercial From To Screen 

..:-- \J .our ,..... IMO' ,, ), 
-

--
··-·-

9) CEMENTINQDATA 0 10338.44(1)] ...._ 

Cemented from f1. to / c;- ft. No. of sr.icks used ---$. / __ 

.,.t,ou~--- No. of sacks used----
J\ - ' Method used 

Cemented by A ... .i 

Distance to sop tic system field lines or other concentrated contamiriatron 

Method ol \leriticatlon 

10) SURFACE COMPLETION / ----·--..... ----LSfqj ! 
O Speciflsd Surface Slab lf,~:~\I~~~~: !(~ ~~,.:_4~~2~(A)] l f 
D Specified Steel Sleevo Ins d .[Rule 338.44(3)(A)J"" --·-...- -.... J 

D PitlessAdapter 1,Aule33Bj44(3)~MjlV 2 0 JAB( /'''~;;./ 
n Approved A arnativa PRc;~,~~,r~._~sed.[81JlE!,~~·7~J .. . i / 

., 
11) WATERL.EVEL: k 

Static level~· b'alo"W·lend.sur1@Q!',l.". 

Aneslan flow gpm. 

12) PACKERS: Typ' Depth 

"· 

I hereby certify that this welt was drilled by me (or undor my supeNision) end that each and all of the statements herein am true to ths best of my k:noWlodgo and belief. I 
underatand that faUuro to complotc Items 1 ttiru 15 will result in the log(s) being retumed for completion end resulJmlttal. 

COMPANY NAME _k)c.=f\.__,_,,-e_,,ed'"."'e_;,;;<;..-_..D,.,,_f,__·,_,,\\"'\"""'-'-"'L_,,_ ____ _ 
(Type or print) ..J 

WELL DRILLER'S LICENSE NO. __ \l.!<~Ul.~0.-~l.~'\:!.J_ \ _____ _ 

ADDRESS __:~J;!:;)_~()..~}.~-d:-\..:::::,~~· ,el~\o!L.-V.,,_:_ _____ __i/(}.\-4d,.'.:Ll!,"'!:;z..S~~-----\-~~V~--/Ltlj~/~lt_,;,Jc___ 
/l (Street or 1:) J (City) (State) (Zip) 

(Signed) _ _Jiu; t:f:k&<~'.l.J.J(if_/)~ • .l.·l.<;-~r,1~.<4'~~------- (Signed) -------(R;i0T5i;;[eroriiieirT;;;rn;e)-----
(Ucensed Well DrlUer) ,, uu.,c1" I l<IllO'C"CJ 

Please attach electric log, chemlcal analysls, anel ott\er pet1lnent ln1ormation, if available. 

TNACC~0190 (Ae\I. 05-21-96) White TNRCC Yo/low· DRILLER Pink· WELL OWNER 



' Send original copy by cenified return receipt requested A: TNRCC, MC 177, P.O. BolC. 13087, Austin, TX 78711~3087 

ATTENTION OWNER: Confidentiality 
Privile{Je Notice on on reverse side 
of Wefl Owner's copy (pink) 

State of Texas 
WELL REPORT 

Tex.as Water Well Drillers Advisory Council 
MC177 

P.O. Box 13087 
Austin, TX78711~3087 

512~239-0530 

ADDRESS 1) OWNER. _S,,,,.).t...::_t,J,,.,_''-'"-'.)'---"-Al""-'1,,,,La_Yl_,_,.e_:t_),__!.j..U.c~.-
(Name) (Street or RFD) (City) (State) (Zip) 

~n 9(t.x.i~~isih Ac,!E(, 
2) ADDRES~~LL: 

County _.,(;.!:.,......~~~~------ Ct:t~c.. If GRID# f~'S.c()o. 'X 7 
(State) (Zip) 

3) TYPJ OF WORK (Check): 4) PROPOSED USE (Check): D Monitor O Environmental Soil Boring Jl..Y'DOmestic 

D Testwell 

5) 

ifNew Well O Deepening 

O Reconditioning O Plugging 

O lndustrtal D Irrigation D Injection D PublicSupply O De-watering 

If PubUc Supply well, wero plans submitted to the TNRCC? O Yes D No 

6) WELLLOG: DIAMETER OF HOLE 

Dia, (in.) To (ft.) Date Drilling: 

Staned ~ ~ 10_9._7 
comp101:de 5 1o_:t7 

From (ft.) 

)0 .I Surtace 

From (tt.) To (tt.) Description and color of formation material 

,...., :I, 

"' ' '& < '~ l l rll'\-l' 

' "6 {{) 

7C\ ';3r'I .,,,.., "I {'\ 
q , ..... .\ () 9 

109 I,.., ~ 

13) 

14) 

(Use reverse side of Well Owner's copy, 1f necessary) 

TYPEPUMP; r---, •-•~:·· 
O Cylinder O Turbine y D Submersible 

D Other,.,,..£-______________ _ 

D~ump bowls, cyUnder, jet, etc., ft 

O Jetted D Estimated 

WELL TESTS: ~ 

Typetest: D Pump/~ 
Yield: r gpmwith ____ tt.drawdownatter ___ h<S. 

15) WATER QUALITY: 

Did you knowingly penetrate any strata which contained undeslrable 

constituentsy 

0 Yes eJ' No If yes, submit "REPORT OF UNDESIRABLE WATER" 

Type of water?-------

Was a chemical analysis made? 

Depth of styita 

D Yes A No 

7) DRILLING METHOD (Check): 

~r Rotary O Mud Rotary 

O AirHammer D CabteTool 

O Driven 

D Borod 

D Jetted 
D Other __________ _ 

8) Borehole Completion (Check): O Open Hole 0 Straight Wall 

D Underreamed a:0ravel Packed p_ Ol)t"~'er ________ _ 

If Gravel Packed give Interval ... from ___ _, "1.._ (<)~- ft to --+~'-<I-~'-"-+~- It 
IV = 

CASING, BLANK PIPE, AND WELL SCREEN DATA: 

Dia. 
(In.) 

c;-

9) 

New Steel, Plastic, etc. Setting (ft.) Gaoe 
or Pert., Slotted, etc. Casting 

Used Screen Mfg., If commercial From To Screen 

Iv •P. V r (!'") }. \ Ir. ,., . -

CEMENTING DATA (Rule338.44(1ff;' 

Cemented from C) ft. to ft. No. of sacks used _ _,./ __ _ 

p;; _,,, 1(?~-J.,.__lt. No. of sacks used ____ _ 

Method used 

Comontedby __ _,Yr:i_"-""""-'--'---------------
Distance to septic system field lines or other concentratej co9ta~tion __ h 

Method of verification ol above distance I\. I I, 
r;;;:",:_·- .. -· \: I r 

10) SURFACE COMPLETION; , - -- - -- ---.. .._.,~~(Q_:~-i 
O Specified Surlace Slab IQS~I~ {Rule 338.44(2)(A)J ; , 

~citied Steel Sleeve l~~~ii8d .'~ 3·35:-4'l.(3)(A)J- __ 

1
J;:.--;;-q>-J 

D Pltless Adapter Used [Rule 33844(31/ili\V 2 0 1897 ' ·· . · ; 
O Approved Alternative P{9c~~.~~~·.l.1~..!!~u_1e_~~-711. . .. i 

... ·~ 

" I 11) WATER LEVEL: 

Static level ____ ~~nd-~u-~~~~ ~. 
Artesian flow • gpm. 

Date _____ ~ 

12) PACKERS: / Type Depth 

I hereby certify that this well was drilled by me (or under my supervision) and that oach and all of the statements herein are true to the best of my knowledge and belief. I 
understand that failure to complete items 1 thru 15 wdl result 1n the log(s) being returned for completion and resubm1ttal 

COMPANY NAME 'iO~ b 'r;J/)~ WELL DRILLER'S LICENSE NO. __ /6~'-f~O_W~~'~-----
(Type or prmt) d 

ADDRESS __,L/C-'· ~o::.="-'3"---==L;)""-'-. ='~la'-'i-+~-------l.f),~J""e""&=.s.=c.__"-------''~\l'-c-:-__ 7~</='-7,..::w:::.._,_< 
'ill
(Street or RFD) / (City) (State) (Zip) 

• 1 ..., ~If A ~ (Signed) (Signed) . (Licensed Well Driller) (Registered Driller Trainee) 

Please attach electric log, chemical analysis, and other pertinent Information, If available. 

TNRCC·0199 (Rev. 05-21-96) White· TNRCC Yellow· DRILLER Pink- WELL OWNER 



STATE OF TEXAS WELL REPORT for Tracking #274586 

Owner: Roger Clayton 

Address: # 41 Sunnygrove 
Odessa, TX 

Well Location: # 41 Sunnygrove 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information· 

Started: 11/14/2011 
Completed: 11/14/2011 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 105 ft 

Air Rotary 

Gravel Packed From· 65 ft to 105 ft 
Gravel Pack Size: 

No Data 

45-06-8 

31° 53' 00" N 

102° 18' 06" w 
No Data 

Domestic 

1st Interval: From Oft to 65 ft with 20 cement (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: n/a ft 
Distance to Property Line: 6 ft 
Method of Verification: measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 30 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Wheeler Drilling Co. 
4223 W. 16th Street 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #274586) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0to1 top soil 
1 to 30 dry sand 
30 to 65 wet sand 
65 to 104 water sand 
104to 105 red bed 

Dia. New/Used Type Setting From IT o 
5 new pvc 0 to 65 
5 new pvc slotted 65 to 105 



STATE OF TEXAS WELL REPORT for Tracking #274591 

Owner: Roger Stone 

Address: # 28 Vista Crest 
Odessa, TX 

Well Location: # 28 Vista Crest 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information· 

Started: 11/14/2011 
Completed: 11/14/2011 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 110 ft 

Air Hammer 

Gravel Packed From· BO ft to 110 ft 
Gravel Pack Size: 

No Data 

45-06-8 

31" 53' 00" N 

102" 18' 06" w 
No Data 

Domestic 

1st Interval: From Oft to 80 ft with 24 cement (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: n/a ft 
Distance to Property Line: 6 ft 
Method of Verification: measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 20 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Wheeler Drilling Co. 
4223 W. 16th Street 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #274591) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0to1 top soil 
1 to 35 dry sand & rock 
35 to 60 wet sand 
60 to 83 false red bed 
83 to 108 water sand 
108 to 110 red bed 

Dia. New/Used Type Setting From IT o 
5newpvc0to80 
5 new pvc slotted 80 to 110 



STATE OF TEXAS WELL REPORT for Tracking #294352 

Owner: 

Address: 

Bobby Cox Properties 

PO Box 60423 
Midland, TX 

Well Location: 7005 Pinecrest 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 6/30/2012 
Completed: 6/30/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 120 ft 

Air Rotary 

Gravel Packed From· BO ft to 120 ft 
Gravel Pack Size: 

No Data 

45-06-8 

31° 53' 34" N 

102° 17' 40" w 

No Data 

Domestic 

1st Interval: From 0 ft to 80 ft with 24 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: 50+ ft 
Distance to Property Line: 6 ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 10 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information· Wheeler Drilling 
4223 W.16th St. 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #294352) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-3 Top Soil 
3-18 Caliche 
1 8-50 Dry Sand 
50-70 Wet Sand 
70-80 False Red Bed 
80-115 Water Sand 
11 5-120 Red Bed 

Dia. New/Used Type Setting From IT o 
5 New PVC 0-80 
5 New PVC Slotted 80-120 



STATE OF TEXAS WELL REPORT for Tracking #291297 

Owner: 

Address: 

Bobby Cox 

6903 Pinecrest Ave 
Odessa, TX 

Well Location: 6903 Pinecrest Ave 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information· 

Started: 5/9/2012 
Completed: 5/9/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· B.5 in From Surface To 120 ft 

Air Rotary 

Gravel Packed From· 50 ft to 120 ft 
Gravel Pack Size: 

No Data 

45-06-8 

31" 53' 33" N 

102" 17' 48" w 
No Data 

Domestic 

1st Interval: From 0 ft to 50 ft with 15 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: 50+ ft 
Distance to Property Line: B ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 15 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Wheeler Drilling 
4223 W.16th St. 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #291297) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-1 Top Soil 
1 -30 Rock & Caliche 
3 0-40 Dry Sand 
40-50 Wet Sand 
50-60 Water Sand 
60-85 False Red bed 
B 5-90 Water Sand 
90-100 False Red Bed 
100-115 Water Sand 
115-120 Red Bed 

Dia. New/Used Type Setting From IT o 
5 New PVC 0-50 
5 New PVC Slotted 50-120 



STATE OF TEXAS WELL REPORT for Tracking #347789 

Owner: 

Address: 

Permian Homes 

P.O. BOX.12025 
Odessa , TX 79768 

Well Location: No Data 

Well County: Ector 

Elevation: No Data 

Type of Work: New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packers: 

Plugging Info· 

Type Of Pump: 

Well Tests: 

Water Quality· 

Cert1f1cat1on Data: 

Started: 10/22/2013 
Completed: 10/22/2013 

Owner Well #: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter: 10 in From Surface To 115 ft 

Air Rotary 

Gravel Packed From: 10 ft to 115 ft 
Gravel Pack Size: 1/4 

No Data 

45-06-9 

31° 53' 32" N 

102° 17' 28" w 

No Data 

Domestic 

1st Interval: From 0 ft to 10 ft with B (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Water 
Cemented By: Peter Neufeld 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well· No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata· No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) arid that each and all of the 
statements herein are true and correct The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information. Monle Moore Drilling 
1313 N Hwy 137 
Lamesa , TX 79331 

Driller License Number: 58700 

Licensed Well Driller Signature: Peter Neufeld 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 



written request to do so from the owner. 

Please include the report's Tracking number (Tracking #347789) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-2 top soil 
2-25 caliche 
25-55 sandy clay 
55-75 red clay 
7 5-111 sandy clay 
111-115redclay 

Dia. New/Used Type 
6" New Plastic 0-75 blank 
75-115 Slotted .035 

Setting From IT o 



STATE OF TEXAS WELL REPORT for Tracking #347790 

Owner: 

Address: 

Permian Homes 

P.O. BOX.12025 
Odessa , TX 79768 

Well Location: No Data 

Well County: Ector 

Elevation: No Data 

Type of Work: New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packers: 

Plugging Info· 

Type Of Pump: 

Well Tests: 

Water Quality· 

Cert1f1cat1on Data: 

Started: 10/22/2013 
Completed: 10/22/2013 

Owner Well #: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter: 10 in From Surface To 115 ft 

Air Rotary 

Gravel Packed From: 10 ft to 115 ft 
Gravel Pack Size: 1/4 

No Data 

45-06-9 

31° 53' 32" N 

102° 17' 28" w 

No Data 

Domestic 

1st Interval: From 0 ft to 10 ft with B (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Water 
Cemented By: Peter Neufeld 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well· No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata· No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) arid that each and all of the 
statements herein are true and correct The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information. Monle Moore Drilling 
1313 N Hwy 137 
Lamesa , TX 79331 

Driller License Number: 58700 

Licensed Well Driller Signature: Peter Neufeld 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 



written request to do so from the owner. 

Please include the report's Tracking number (Tracking #347790) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0-2 top soil 
2-25 caliche 
25-55 sandy clay 
55-75 red clay 
7 5-111 sandy clay 
111-115redclay 

Dia. New/Used Type 
6" New Plastic 0-75 blank 
75-115 Slotted .035 

Setting From IT o 
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STATE OF TEXAS WELL REPORT for Tracking #58154 

Owner: Darrel Farris 

Address: #17 Long Champ 
Odessa , TX 79762 

Well Location: #17 Long Champ 
Odessa , TX 79762 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information: 

Started: 4/29/2005 
Completed: 4/29/2005 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.75 in From Surface To 111 ft 

Air Rotary 

Gravel Packed From· 111 ft to 40 ft 
Gravel Pack Size: 318 

No Data 

45-06-8 

31" 53' 26" N 

102" 18' 02" w 
Garmin 

Domestic 

1st Interval: From 40 ft to 2 ft with 8 Bentonite (#sacks and material) 
2nd Interval: From 2 ft to O ft with 2 Cement (#sacks and material) 
3rd Interval: No Data 
Method Used: Poured Slurry 
Cemented By: M. Tharp 
Distance to Septic Field or other Concentrated Contamination: NIA ft 
Distance to Property Line: NIA ft 
Method of Verification: NIA 
Approved by Variance: NIA 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

No Data 

Type of Water: Fresh 
Depth of Strata: No Data 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

West Texas Water Well Service 
3410 Mankins 
Odessa , TX 79764 

Driller License Number: 55070 

Licensed Well Driller Signature: Mike Tharp 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORT ANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX OCC CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 



contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from !he owner. 

Please include the report's Tracking number (Tracking #58154) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
O 3 Top Soil 
3 15 Limestone 
1516 Caliche 
16 24 Limestone 
24 29 Caliche/Limestone Mix 
29 37 Cemented Sstone & Chert 
37 69 Brown Sand/Limestone 
69 71 Sandstone 
71 75 Red Shale 
75 83 Tan Sand/Gravel 
83 107 Yellow Gravel & Sand 
107 108 Yellow Clay 
108 109 Blue/Gray Clay 
109111 Red Clay 

No Data 



STATE OF TEXAS WELL REPORT for Tracking #286184 

Owner: CORY BIZZELL 

Address: #1 VISTA CREST COURT 
MIDLAND, TX 79762 

Well Location: #1 VISTA CREST COURT 
ODESSA, TX 79762 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level: 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 4/17/2012 
Completed: 4/17/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.75 in From Surface To 70 ft 

Air Rotary 

Gravel Packed From· 47 ft to 70 ft 
Gravel Pack Size: .02 

JN 3002 

45-06-8 

31° 53' 01" N 

102° 18' 08" w 
GARMIN GPS Ill PLUS 

Irrigation 

1st Interval: From 0 ft to 42 ft with 13 BAG CEMENT (#sacks and material) 

2nd Interval: From 42 ft to 47 ft with 1 BAG HOLE PLUG (#sacks and 
material) 
3rd Interval: No Data 
Method Used: No Data 
Cemented By: No Data 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance: No Data 

Alternative Procedure Used 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Diel the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information: DARRELL CRASS DRILLING 
PO BOX 60031 
MIDLAND, TX 79711 

Driller License Numl:ler: 2752 

Licensed Well Driller Signature: R DARRELL CRASS 

Registered Driller Apprentice Signature: D L CRASS 

Apprentice Registration Number: 58425 

Comments: 13-18 NOT APPLICABLE 

IMPORT ANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 



TEX. DCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information 1n Well Reports confidential. The Department shall hold the 
contents of the well log conf1dent1al and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #286184) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0 - 11 TOP SOIL & SAND 
11 - 36 CLICHIE 
36 - 51 LIMESTONE 
51 - 68 SAND 
68 - 70 RED BED 

Dia. New/Used Type Setting From!To 
6" NEW PVC PIPE BLANK 0 - 50 
6" NEW PVC PIPE SCREEN 50 - 70 



STATE OF TEXAS WELL REPORT for Tracking #315334 

Owner: David Johnston Owner Well #: #3 

Address: 7001 N. County Road West Grid#: 45-06-8 
Odessa , TX 79764 

Well Location: Midland, TX 

Well County: Midland 

Elevation: 2813ft. 

Type of Work: New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packers: 

Plugging Info· 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information: 

Started: 3/1512013 
Completed: 3/15/2013 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter: 8.75 in From Surface To 110 ft 

Air Rotary 

Gravel Packed From: 20 ft to 110 ft 
Gravel Pack Size: Vealmore 

31° 52' 46" N 

102° 17' 52" w 

Garmin 

Irrigation 

1st Interval: From 15 ft to 20 ff. with 4 Bentonite (#sacks and material) 
2nd Interval: From Oft to 15 ft with 8 Cement (#sacks and material) 

3rd Interval: No Data 
Method Used: Cement slurry 
Cemented By: WTWWS 
Distance to Septic Field or other Concentrated Contamination: NIA ft 
Distance to Property Line: NIA ft 
Method of Verification: NIA 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level: No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well· No Data 

No Data 

Jetted 
Yield: 30 GPM with (No Data) ff. drawdown after (No Data) hours 

Type of Water: NIA 
Depth of Strata: N/A ft. 
Chemical Analysis Made: No 
Diel the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

West Texas Water Well Service 
3410 Mankins 
Odessa , TX 79764 

Driller License Number: 2713 

Licensed Well Driller Signature: Russell Southerland 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX OCC CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information in Well Reports confidential. The Department shall hold the 



contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from !he owner. 

Please include the report's Tracking number (Tracking #315334) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
O 1 Topsoil 
110 Limestone 
10 27 Caliche 
27 30 Red clay 
30 55 Yellow shale, sandstone 
55 70 Red clay 
70 95 Sand, sandstone (water) 
95110 Red clay 

Dia. New/Used Type Setting From!To 
5 New PVC casing 2 - 90 
5 New PVC screen 90 -110 .035 



STATE OF TEXAS WELL REPORT for Tracking #294304 

Owner: Greg Hand 

Address: 6500 Opal 
Odessa, TX 

Well Location: 6500 Opal 
Odessa, TX 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion: 

Water Level· 

Packers. 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Company Information· 

Started: 6/21/2012 
Completed: 6/21/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.5 in From Surface To 110 ft 

Air Rotary 

Gravel Packed From· 70 ft to 110 ft 
Gravel Pack Size: 

No Data 

45-06-8 

31" 53' 11" N 

102" 18' 10" w 
No Data 

Domestic 

1st Interval: From 0 ft to 60 ft with 18 (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Pumped 
Cemented By: Jason 
Distance to Septic Field or other Concentrated Contamination: 50+ ft 
Distance to Property Line: 6 ft 
Method of Verification: Measured 
Approved by Variance: No Data 

Surface Sleeve Installed 

Static level· No Data 
Artesian flow: No Data 

No Data 

Casing or Cement/Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 20 GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Wheeler Drilling 
4223 W.16th St. 
Odessa , TX 79763 

Driller License Number: 1540 

Licensed Well Driller Signature: Ronnie Wheeler 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #294304) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
0-3 Top Soil 
3-18 Caliche 
1 8-30 Dry Sand 
30-40 Rock 
40-60 Wet Sand 
60-108 Water Sand 
108-110 Red Bed 

Dia. New/Used Type Setting From IT o 
5 New PVC 0-70 
5 New PVC Slotted 70-110 



STATE OF TEXAS WELL REPORT for Tracking #302974 

Owner: DOUG MILLICAN 

Address: 6544 AMBER DR 
ODESSA, TX 79762 

Well Location: 6544AMBER DR 
ODESSA, TX 79762 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packer..: 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 10/24/2012 
Completed: 10/24/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.75 in From Surface To 104 ft 

Air Rotary 

Gravel Packed From· 57 ft to 104 ft 
Gravel Pack Size: .02 

JN 3537 

45-06-8 

31° 53' 11" N 

102° 18' 10" w 
GARMIN GPS Ill PLUS 

Irrigation 

1st Interval: From 0 ft to 52 ft with CEMENT (#sacks and material} 
2nd Interval: From 52 ft to 57 ft with 1 BAG HOLE PLUG (#sacks and 
material) 
3rd Interval: No Data 
Method Used: No Data 
Cemented By: No Data 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance. No Data 

Alternative Procedure Used 

Static level: 38 ft. below land surface on 10/24/2012 
Artesian flow: 25 GPM 

No Data 

Casing or Cement!Bentonite left in well: No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information· DARRELL CRASS DRILLING COMPANY 
PO BOX 60031 
MIDLAND , TX 79711 

Driller License Number: 2752 

Licensed Well Driller Signature: R DARRELL CRASS 

Registered Driller Apprentice Signature: TOM H SHEL TON 

Apprentice Registration Number: 59176 

Comments: 14-18 NOT APPLICABLE 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #302974) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
O' - 2' BROWN TOP SOIL 
2' -16' GRAY SAND 
16' - 56' GRAY CALICHE 
56' - 68' GRAY SAND 
68' -102' YELLOW SAND 
102' · 104' RED BED 

Dia. New/Used Type Setting From/To 
6" NEW PVC PIPE BLANKO' - 64' 
6" NEW PVC PIPE .020 SCREEN 64' -104' 



STATE OF TEXAS WELL REPORT for Tracking #302977 

Owner: JUAN VILLAREAL 

Address: 6548 AMBER DR 
ODESSA, TX 79762 

Well Location: 6548 AMBER DR 
ODESSA, TX 79762 

Well County: Ector 

Elevation: No Data 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Drilling Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packer..: 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 10/24/2012 
Completed: 10/24/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 8.75 in From Surface To 104 ft 

Air Rotary 

Gravel Packed From· 58 ft to 104 ft 
Gravel Pack Size: .02 

JN 3536 

45-06-8 

31° 53' 11" N 

102° 18' 10" w 
GARMIN GPS Ill PLUS 

Irrigation 

1st Interval: From 0 ft to 53 ft with CEMENT (#sacks and material} 
2nd Interval: From 53 ft to 58 ft with 1 BAG HOLE PLUG (#sacks and 
material) 
3rd Interval: No Data 
Method Used: No Data 
Cemented By: No Data 
Distance to Septic Field or other Concentrated Contamination: No Data 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance. No Data 

Alternative Procedure Used 

Static level: 39 ft. below land surface on 10/24/2012 
Artesian flow: 20 GPM 

No Data 

Casing or Cement!Bentonite left in well: No Data 

No Data 

No Data 

Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable 
constituents: No Data 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information· DARRELL CRASS DRILLING COMPANY 
PO BOX 60031 
MIDLAND, TX 79711 

Driller License Number: 2752 

Licensed Well Driller Signature: R DARRELL CRASS 

Registered Driller Apprentice Signature: TOM H SHEL TON 

Apprentice Registration Number: 59176 

Comments: 14-18 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 



well was drilled) to keep information in Well Reports confidential. The Department shall hold the 
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #302977) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From (ft) To (ft) Description 
O' - 2' BROWN TOP SOIL 
2' -16' GRAY SAND 
16' - 56' GRAY CALICHE 
56' - 68' GRAY SAND 
68' -102' YELLOW SAND 
102' · 104' RED BED 

Dia. New/Used Type Setting From/To 
6" NEW PVC PIPE BLANKO' - 64' 
6" NEW PVC PIPE .020 SCREEN 64' -104' 



STATE OF TEXAS WELL REPORT for Tracking #299888 

Owner: Mark Bickers 

Address: 6605 Dunbar 
Odessa, TX 

Well Location: 6605 Dunbar 
Odessa, TX 

Well County: Ector 

Elevation: 2888 ft. 

Type of Work. New Well 

Drilling Date: 

Diameter of Hole: 

Dnllmg Method: 

Borehole Completion: 

Annular Seal Data: 

Surface Completion· 

Water Level: 

Packer..: 

Plugging Info: 

Type Of Pump: 

Well Tests: 

Water Quality: 

Certification Data: 

Started: 8/29/2012 
Completed: 8/29/2012 

Owner Well#: 

Grid#: 

Latitude: 

Longitude: 

GPS Brand Used: 

Proposed Use: 

Diameter· 10 in From Surface To 10 ft 
Diameter: 7.875 in From 10 ft To 117 ft 

Air Rotary 

Gravel Packed From: 10 ft to 117 ft 
Gravel Pack Size: Pea gravel 

No Data 

45-06-8 

31" 53' 24" N 

102" 18' 05" w 
Garmin 

Domestic 

1st Interval: From Oft to 10 ft with 6 bags cement (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Poured 
Cemented By: Driller 
Distance to Septic Field or other Concentrated Contamination: over 100 ft 
Distance to Property Line: No Data 
Method of Verification: No Data 
Approved by Variance. No Data 

Surface Sleeve Installed 

Static level: 25 ft. below land surface on 8/29/2012 
Artesian flow: No Data 

No Data 

Casing or Cement!Bentonite left in well: No Data 

No Data 

Estimated 
Yield: 40+ GPM with (No Data) ft drawdown after (No Data) hours 

Type of Water: Groundwater 
Depth of Strata: No Data 
Chemical Analysis Made: No 
Diel the driller knowingly penetrate any strata which contained undesirable 
constituents: No 

The driller certified that the driller drilled this well (or the well was drilled 
under the driller's direct supervision) and that each and all of the 
statements herein are true and correct. The driller understood that failure 
to complete the required items will result in the log(s) being returned for 
completion and resubmittal. 

Company Information: Elite Drillers Corporation 
10418 Shire Country 
San Antonio , TX 78254 

Driller License Numl:ler: 58820 

Licensed Well Driller Signature: Bryce J Wallace 

Registered Driller Apprentice Signature: No Data 

Apprentice Registration Number: No Data 

Comments: No Data 

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY 



TEX. DCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the 
well was drilled) to keep information 1n Well Reports confidential. The Department shall hold the 
contents of the well log conf1dent1al and not a matter of public record if it receives, by certified mail, a 
written request to do so from the owner. 

Please include the report's Tracking number (Tracking #299888) on your written request. 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880 

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA 

From(~) To (ft) Description 
0 - 2 Topsoil. 
2 - 24 Caliche. 
24 - 55 Sand. 
55 - 87 Sandstone and sand. 
87 - 90 Grey clay. 
90 -110 Sand and sandstone. 
110 -117 Red clay. 

Dia. New/Used Type Setting From!To 
4 1/2 New PVC SDR 17 +2 - 77 
41/2 New PVC Factory Perf77-117 



TX HGSD - Texas HGSD Harris Galveston
Subsidence
District/Fort Bend
Subsidence
District

This dataset contains all groundwater well records
compiled by Harris Galveston Subsidence
District/Fort Bend Subsidence District.

Quarterly 06/23/2014 03/24/2014 04/06/2013 03/24/2014

TX TCEQ HIST - Texas
TCEQ Historical

Texas
Commission on
Environmental
Quality

This dataset contains all historical water well records
searched from the TCEQ Public Water Well Viewer.
Banks Environmental Data plots each well record
based on location information found on the log.

As
requested

N/A N/A N/A N/A

TX TCEQ PWS - Texas
TCEQ PWS

Texas
Commission on
Environmental
Quality

This dataset contains a collection of records from
Texas Water Districts, Public Drinking Water
Systems and Water and Sewer Utilities who submit
information to the TCEQ.

Quarterly 06/06/2014 06/13/2014 07/13/2014 06/06/2014

TX TWDB GW - Texas
TWDB Groundwater
Database

Texas Water
Development
Board

This dataset contains water well records contained
within Texas Water Development Board
Groundwater Database.

Quarterly 07/03/2014 07/03/2014 07/13/2014 07/01/2014

TX TWDB WIID - Texas
TWDB Submitted
Drillers' Logs

Texas Water
Development
Board

This dataset contains water well records from the
Texas Water Development Board Submitted Driller's
Reports Database.

Quarterly 07/03/2014 07/03/2014 07/13/2014 07/01/2014

WW USGS - USGS
Water Wells

U.S. Geological
Survey

This dataset contains groundwater well records from
the U.S. Geological Survey.

Quarterly 06/30/2014 06/30/2014 07/13/2014 06/30/2014

Water Well Report

Dataset Descriptions and Sources Lone Star Drum Facility

Dataset Source Dataset Description Update
Schedule

Data
Requested

Data
Obtained

Data
Updated

Source
Updated

Page 157
Banks Environmental Data, Inc. - 1601 Rio Grande, Ste. 500 - Austin, TX 78701 - 800.531.5255 P - 512.478.1433 F

www.banksenvdata.com



The Banks Environmental Data Water Well Report was prepared from existing state water well databases
and/or additional file data/records research conducted at the state agency and the U.S. Geological Survey.
Banks Environmental Data has performed a thorough and diligent search of all groundwater well information
provided and recorded. All mapped locations are based on information obtained from the source. Although
Banks performs quality assurance and quality control on all research projects, we recognize that any
inaccuracies of the records and mapped well locations could possibly be traced to the appropriate regulatory
authority or the actual driller. It may be possible that some water well schedules and logs have never been
submitted to the regulatory authority by the water driller and, thus, may explain the possible unaccountability
of privately drilled wells. It is uncertain if the above listing provides 100% of the existing wells within the area
of review. Therefore, Banks Environmental Data cannot fully guarantee the accuracy of the data or well
location(s) of those maps and records maintained by the regulatory authorities.

Water Well Report

Disclaimer Lone Star Drum Facility
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FSP Approval, Key Participants, and Distribution List 

Organization 
Phone Number FSP Approval Approval Control 
Email Address Signature Date Copy# 

TCEQ Superfund 817-588-5862 
Section nancy .johnson @tceg. texas. g ov 

TCEQ Superfund 512-239-6858 
Section omar. valdez@tcea. texas.gov 

TCEQ 
512-239-3153 

Remediation 
mark.maglitto@tceg.texas.gov 

Division 
CB&I 432-681-2802 

' tbiJPlU{~}lJiil> Environmental & 
Infrastructure, Inc. valeri.salinas@cbi.com 

CB&I 
Environmental & 972-773-8436 S. P~~~r~ 3/30/2015 

Infrastructure, Inc. sushama.paranjape@cbi.com 

DHL Analytical, 512-388-8222 1/AG-Inc. dupont@dhlanalytical.com 03/30/2015 

GEL Laboratories, 512-388-8222 p 
~ a(sr fzocs-LLC julie.robinson@gel.com 

CB&I 
, 

Environmental & 432-681-2802 

Infrastructure, Inc. valeri.salinas@cbi.com 

CB&I 
Environmental & 432-681-2802 

Infrastructure, Inc. valeri.salinas@cbi.com 

As noted by my signature above, I have reviewed the FSP for the project and the QAPP (QTRAK# 14-453) and I affirm I understand my 
responsibilities and my authority for implementing the FSP and QAPP on this project. 
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1.0 PROJECT SUMMARY 

1.1 Overview 
 
The Texas Commission on Environmental Quality (TCEQ) Superfund Site Discovery and 
Assessment Program (SSDAP) is conducting sampling, data collection, and related 
activities at the site named below. This field sampling plan (FSP), along with the TCEQ 
Quality Assurance Project Plan for the Superfund Programs (QAPP) listed below, 
describe the planned activities for this phase of work. A separate health and safety plan 
(HASP) addressing the safety protocols has also been prepared.  

 

Site Name: Ector Drum Inc. 

SSDAP 
Phase: 

 Eligibility Sampling        State Screening Sampling  

 HRS Sampling                 Removal Assessment Sampling  

 Removal Action Confirmation Sampling  

 Drinking Water Evaluation Sampling 

City, County:  Odessa, Ector 

Superfund QAPP  QTRAK# 14-453, Rev. 11 

The work described in this FSP will be conducted by: 

Contractor: 
Subcontactor: 

CB&I Environmental & Infrastructure, Inc. 
DHL Analytical, Inc. and GEL Laboratories, LLC 

Assessment, Investigation, and 
Remediation Services (AIRS)  Contract 

582-14-40666 

 

This FSP describes the data quality objectives (DQOs) for the field event, the field 
activities and sampling methods to be used, and the activities for managing the collected 
data and supporting information. The contractors and subcontractors involved in the 
field event will read this FSP and the QAPP prior to initiating field activities and will 
comply with the specified procedures. The field team will have the FSP and QAPP on-
site and readily available during the field event. 

Appendix A contains the laboratory certification for the method and analytes to be used 
in the analysis of environmental matrices at the site.  Appendix B lists the field standard 
operating procedures (SOPs) to be used for this project. 
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The Texas Risk Reduction Program rule (TRRP), codified in 30 Texas Administrative 
Code (TAC) Chapter 350 (30 TAC 350), establishes the regulatory requirements for this 
project.  The State Superfund rules, found in 30 TAC 335 Subchapter K, establish the 
administrative requirements for this project. The Hazard Ranking System (HRS), in 
Title 40 of the Code of Federal Regulations (40CFR) Part 300, provides the principal 
mechanism to assess the relative threat to human health and/or the environment posed 
by the site and to evaluate eligibility of the site for the state or federal Superfund 
programs. 

1.2 Document Control 
 
The Contractor is responsible for controlled distribution of the FSP and is required to 
verify the current approved version of the FSP is being used and outdated material is 
removed from circulation and archived. The QAPP Element A.3 specifies the Contractor 
responsibilities for controlled distribution of this FSP. 

1.3 SSDAP Phase 
 
The SSDAP evaluates, screens, and ranks sites for eligibility to the State Superfund 
Program and conducts imminent threat assessments. For the site to be eligible for the 
State Superfund Program, a hazardous substance, as defined in the Texas Health and 
Safety Code §361.003(11) and the 40 CFR 302.4, must be documented as present and 
attributable to the site. This sampling event is for the project phase(s) specified below.  
The project objectives for the phase are presented in Table 1 (Project Objectives).  

1.3.1   Eligibility Sampling Phase 

The purpose of this sampling event is to determine if the Site is eligible for evaluation 
and scoring under the SSDAP by documenting a release if hazardous substances to the 
environment. 

1.3.2   State Screening Sampling Phase 

The purpose of this sampling event is to screen or prioritize this eligible site by 
documenting impacts to receptors in the critical pathways of exposure (indicated in 
Section 2.3) to facilitate HRS scoring (40 CFR Part 300 Hazard Ranking System; Final 
Rule).  
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1.3.3   Hazard Ranking System Sampling Phase 

The purpose of this sampling event is to collect data to generate a qualifying HRS score. 
If the HRS score is 5.0 or greater, a State HRS Document may be prepared, and the site 
may be proposed for listing on the State Superfund Registry. 

1.3.4   Removal Assessment Sampling Phase 

The purpose of this sampling event is to document the extent of a release or potential 
threat of release of a hazardous substance where immediate action is warranted to 
protect human health and the environment.  

1.3.5   Removal Action Confirmation Sampling Event  

The purpose of this sampling event is to determine the effectiveness of removal action 
activities. Confirmation samples will be collected to document the removal action 
objectives have been met. 

1.3.6   Drinking Water Evaluation Sampling Event 

The purpose of this sampling event is to assess impacts of hazardous substances to 
drinking water sources within the target distance limit. Groundwater wells or other 
drinking water sources will be sampled to determine the concentrations of hazardous 
substances present.  

1.4 References 

1.4.1 Guidance  

The following guidance documents were used during the preparation of this FSP:  

• Texas Risk Reduction Program Protective Concentration Levels for Residential 
Groundwater Ingestion, Class 1 and 2, November 2014 

• Environmental Protection Agency (EPA) Superfund Chemical Data Matrix 
(SCDM) values, January 2015 

1.4.2 Site-Specific Documents and Secondary Data Sources 

Site-specific documents and secondary data sources used to prepare this FSP are: 

• Texas Commission on Environmental Quality Investigation Reports #912172 and 
#1186740; 
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• Ector County Appraisal District, http://www.ectorcad.org/; 

• United States Department of Agriculture Soil Conservation Service Soil Survey of 
Ector and Crane Counties, Texas, August 1978;  

• Banks Environmental Data Water Well Report, Lone Star Drum [Ector Drum] 
Facility, October 10, 2014; 

• SWS Environmental Services Drinking Water Survey Report and Water Well 
Inventory, Lonestar Drum [Ector Drum] Facility; October 28, 2014; and 

• U.S. Fish and Wildlife Service National Wetlands Inventory, 
http://www.fws.gov/wetlands/. 

1.5 Project Team and Responsibilities 

The roles and responsibilities of the project team are listed in Element A.4 of the QAPP. 
These individuals are responsible for project planning and communications and for 
implementing this FSP.  Lines of communication and authority for the project team are 
shown in Figure 1 (Project Organization Chart).  

Additional roles and responsibilities for this sampling event are conducted by the 
contractor health and safety officer, whose responsibilities are specifically listed in the 
separate project-specific health and safety plan. 

1.6 Schedule 
 
The schedule for the activities specified in this FSP is maintained by the TCEQ PM and 
the Contractor PM. The TCEQ PM and the Contractor PM are responsible for 
communicating the schedule to the project team. 

Following the safety briefing and prior to initiating field activities each day, the TCEQ or 
Contractor PM will discuss the following regarding activities for that day: 

• team roles, responsibilities, and assignments; 

• sample locations and sampling procedures; 

• decontamination procedures; 

• any planned deviations from the FSP or QAPP; 

• QA/QC activities;  

• boundaries of the safe zone and location(s) where food and water can be 
consumed; and 
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• the schedule for the day. 

2.0 COMPONENTS OF CONCEPTUAL SITE MODEL  

The conceptual site model (CSM) is the basis for the approach, means, and methods 
selected for this FSP.  The CSM takes into account current site conditions and potential 
human and environmental exposure through potential or actual contaminant release 
and probable migration to potential receptors.  The key components of the CSM for this 
site at this time are the site setting, the site history and process knowledge, including 
previous sampling and analytical results, the pathways and associated targets within the 
HRS distance limit, and potential sources.  

2.1 Site Setting 

2.1.1 Site Location and Description 

The Ector Drum, Inc. Site (site) is located at 2604 N. Marco Ave. in Odessa, Ector 
County, Texas and is approximately 230 feet southeast of the city limits (Figure 2).  The 
site was operated by Ector Drum, Inc., a drum reconditioning business.  Ector Drum, 
Inc. received drums that originated from oilfield industrial sources consisting primarily 
of crude oil treatment, corrosive chemicals and lubrication oils.  The 1.33-acre tract of 
land is in an industrial area with residential areas close to the facility.   

2.1.2 Site Features 

The site consists of multiple buildings and a large storage yard.  The storage yard 
contains numerous 55-gallon drums, 350-gallon totes and a few waste storage tanks, 
some of which appear to be empty and some of which contain uncharacterized wastes 
and chemicals (Figure 3).  Some of the original processing equipment at the facility has 
been removed, and some buildings are now used to house totes and drums.  The large 
number of containers at the site is alleged to have contributed to the discharge of 
industrial waste from the site during rainfall events and endanger public health and the 
environment.  There are no current operations at the site. 

2.1.3 Soils 

The dominant soil composition in the general area is a fine sandy loam of the Faskin soil 
group.  It has moderate infiltration rates and is well drained with moderate corrosion 
potential. 

 



Ector Drum Inc. Site Field Sampling Plan 
Template Version: FY15-03 

Date:  March 2015 
Page 10 of 26 

2.1.4 Geology and Hydrogeology 

The understanding of the geology and hydrogeology relevant to the presence and 
migration of target chemicals of concern (COCs) through geologic media at and near the 
site is based on one drinking water survey containing data from the two wells 
comprising the site.  The site is within the Texas High Plains physiographic region with 
the major hydrogeologic units containing potable water within the Ogallala Formation 
and Trinity Sand with the underlying “red beds” of the upper Chinle Formation acting as 
an aquitard.  Groundwater at the site is approximately 60 feet below ground surface per 
the documents and references cited in Section 1.4.2.  The soils associated with the site 
have moderate infiltration rates with well drained soils that have moderately coarse 
textures.  Based on this information it is presumed that contaminants most likely can 
travel through the soil and groundwater in the area due to the fine sandy loam texture.  
In general, contaminant plumes move more quickly through sandy-gravely types of soils 
than silty-clayey types of soils.   

2.1.4.1 Groundwater Use  

Numerous domestic water supply wells are within the target distance limit, as detailed 
in the SWS Environmental Services Water Survey Report cited in Section 1.4.2.  The 
wells are completed in the shallow Ogallala Formation and Antlers Formation with total 
depths ranging from 85 to 130 feet below ground surface (bgs).  The depth to static 
water level in these wells ranges from 30 to 90 feet, depending on seasonal fluctuations. 
Domestic wells within proximity of the site are used for household use and irrigation. 

2.1.5 Topography and Drainage 

The site has a gentle slope to the south-southeast, and it appears surface water runoff 
flows overland south, possibly into a storm water drainage channel that runs along 
Business Interstate 20.   

2.1.6 Surface Water and Sediment 

The HRS target distance limit for the Site is a 4.0 mile radius.   Approximately 0.5 miles 
to the east-northeast of the Site are three man-made bodies of water associated with the 
Odessa Country Club golf course.   There is also a wetland approximately 0.5 miles east 
of the Site and is classified as a freshwater emergent wetland; currently the wetland area 
is dry.  Another area classified as a freshwater emergent wetland is located 
approximately 0.7 miles southwest of the site.  Water collects in these wetland areas 
when there are heavy rains.    
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2.2 Site History and Process Knowledge 

• On June 23, 2014, the TCEQ Region 7 Office received information alleging that 
the site had potential discharge of contaminated storm water coming from the 
site property. The Region 7 office was requested to conduct an on-site inspection 
to investigate the complaint.  

• On July 25, 2014, the TCEQ conducted a complaint investigation at Ector Drum, 
Inc., for the potential discharge of contaminated storm water from the site.  
Numerous storage containers with unknown chemicals were observed on-site.  
Numerous areas with ground staining and contamination were also noted.  Due 
to the excess amounts of waste that was left on-site, it was noted that an 
enforcement action would be pursued.  

• On October 8, 2014, SWS Environmental Services (SWS) conducted sampling 
activities at an on-site well.  Samples were collected from the oil product above 
the water in the well and for the groundwater in the well.   

• On October 13, 2014, SWS conducted a 500-foot visual survey at the site.  A 
walking and driving survey was also conducted within at least 0.25 miles of the 
site.  Based on the interviews with the well owners/users, it was concluded that 
most of the wells are not used for drinking water purposes.   

• On October 28, 2014, SWS Environmental submitted a Drinking Water Survey 
Report and Water Well Inventory to TCEQ. 

2.2.1 Release History and Contaminant Sources 

TCEQ received information that the site had potential discharge of contaminated storm 
water migrating from the site.  During the site investigation numerous drums, totes and 
storage tanks containing unknown chemicals were observed at the site.  Underneath the 
loading rack a 20’x10’x4” pool of an unknown substance was also observed.  The ground 
surface at various locations showed evidence of chemical contamination most likely 
from the long-term drum storage.  The concrete secondary containment of two tanks on-
site was full of a mixture of water and unknown chemical.  Chemicals were also 
discovered in the buildings on-site.  Due to the high number of waste storage containers 
on-site an estimation of the volume in unknown. 

During a second site investigation, an onsite well contained 1.8 feet of Phase Separated 
Hydrocarbons that was measured in the wellbore.  Based on observations made during 
the field activities, the oil apparently ran into the well casing through an electric conduit 
as a result of surface water runoff impacted by releases of oil from drums at the site.   
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It was determined that the large amount of waste stored on-site may contribute to the 
discharge of industrial waste from the site during rainfall events and endanger public 
health and the environment.   

2.2.2 Previous Sampling and Analytical Results 

On October 8, 2014, SWS mobilized to the site to collect water samples from the onsite 
water well.  An evaluation of the laboratory analytical results for the oil phase indicated 
concentrations of arsenic (2.46 mg/kg), chromium (33.1 mg/kg), copper (5.00 mg/kg), 
lead (3.34 mg/kg), nickel (2.92 mg/kg), and zinc (274 mg/kg) were listed in the SWS 
report as all exceeding the TRRP Tier I Residential Groundwater Protective 
Concentration Levels (PCLs).   They were reported in mg/kg, however, and do not 
exceed the TRRP Tier I Residential Soil PCLs.  Table 3 (Summary of Historical 
Analytical Results) lists and describes the historical analytical results.   

For the water phase, concentrations of chromium (1.49 mg/L), lead (0.281 mg/L), 
thallium (0.319 mg/L) and zinc (37.1 mg/L) exceeded the TRRP PCLs of 0.10 mg/L, 
0.015 mg/L, 0.002 mg/L and 7.3 mg/L, respectively.   No VOCs or SVOCs were 
detected, but the detection limits were highly elevated due to the dilution of the samples 
which were required to be analyzed at (1000x and 10x respectively).  A benzene 
concentration (2.70 mg/L) was reported at a concentration below the quantitation limit 
(J Flagged) but above the laboratory detection limit at 1.00 mg/L.  This concentration, 
although estimated, is substantially above the TRRP PCL of 0.005 mg/L for 
groundwater.  The speciation of the TPH by TX Method 1006 indicated aliphatic 
hydrocarbons in the C6-C8 carbon range were below the laboratory detection limits, C8-
C10 (0.300 mg/L), C10-C12 (2.10 mg/L), C12-C16 (4.61 mg/L), C16-C21 (15.3 mg/L) 
and C21-C35 (264 mg/L) exceeded the TRRP PCLs for the C12-C16 fraction established 
at 2.4 mg/L and for the C21-C35 fraction established at 39 mg/L.  For the aromatic 
hydrocarbons, the laboratory reported C7-C12 below the laboratory detection limits, 
C12-C16 at 0.390 mg/L, C16-C21 at 4.73 mg/L and C21-C36 at 17.3 mg/L.  A comparison 
with the TRRP PCL indicated the C16-C21 and C21-C36 carbon ranges exceed the 
criteria of 0.73 mg/L and 0.73 mg/L respectively (Table 3). 

2.3 Pathways 

Based on the CSM, the pathways selected for evaluation during this SSDAP phase are 
the critical pathways for HRS scoring and imminent threat evaluation.   

The groundwater pathway is the only pathway that will be evaluated during this phase 
as it is the primary pathway for potential imminent threat, and it represents the critical 
pathway for the purpose of generating an HRS site score.  
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2.3.1 Groundwater Pathway 

The results of the water well survey conducted revealed the presence of 50 water wells 
within a 0.25 mile radius of the subject site and approximately 70 water wells (domestic, 
irrigation, and industrial) were identified in use within a 0.5 mile radius of the site.  
Based on interviews with the well owners/users of the 0.25 mile radius, most of the 
wells are not used for drinking water purposes but are mainly used to provide water for 
washing hands at sinks, toilets and irrigation purposes.  Three facilities, however, had 
ice machines connected to the water supplied from their onsite wells.  The nearest well 
adjacent to the site is located approximately 300 feet south of the site.  The nearest well 
that uses well water for drinking is located approximately 800 feet south of the site. 

2.3.2 Soil Pathway 

Soil staining and pools of unidentified liquids were observed on-site during the site 
investigation conducted by the TCEQ.  Multiple areas of staining were observed and are 
most likely associated with the unknown liquids on-site which could leach into the 
groundwater via the soil and/or migrate offsite via sheet flow during rainfall. 

2.3.3  Surface Water Pathway  

The surface water pathway is not considered a viable pathway at this time and will not 
be evaluated during this phase. 

2.3.4 Air Pathway 

No suspected sources of potential qualifying air emissions are known at this time; 
therefore, the air pathway will not be evaluated during this phase. 

2.4 Potential Sources 

It was determined that the large amount of waste stored on-site may contribute to the 
discharge of industrial waste from the site during rainfall events and endanger public 
health and the environment. 

3.0 ANALYTICAL REQUIREMENTS 

3.1.1 Selection of Chemicals of Concern 

The project team identified the chemicals of concern (COCs) for the site based on a 
review of site history, process knowledge, environmental fate and transport, and 
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previous analytical results. The COCs are listed below and are indicated by an “X” in 
Table 4 (Analytes and COCs). The list of COCs may be amended based on additional 
analytical results and/or additional site information.  

All the chemicals listed for each analytical method are listed as COCs at this time.  Listed 
below are the methods chosen by the project team.   

Due to the unknown chemicals on-site many methods have been selected for the site.  
The COCs for this site include volatile organic compounds (VOCs) (EPA 8260C), semi-
volatile organic compounds (SVOCs) (EPA 8270D), metals (EPA 6020A), mercury (EPA 
7470A), chloride (EPA 300.0) and Naturally Occurring Radioactive Material (NORM) 
analysis of Ra 226 (903.1) and Ra 228 (904.0).   

3.1.2 Significance Above Background 

The analytical data will be evaluated to determine if a COC or an analyte is present at 
concentrations significantly above background. To be documented as significantly 
above background, the COC or analyte concentration in one or more release samples 
must be equal to or greater than the sample quantitation limit (SQL) for that sample, 
and one of the following statements must be true:  

• When the COC or analyte is detected above the SQL in one or more background 
sample, the COC or analyte concentration in a release sample is greater than 
three times the highest concentration in the background sample(s); or 

• When the COC or analyte is not detected above the SQL in any background 
sample, the COC or analyte concentration in the release sample is greater than 
or equal to the highest background SQL for the COC or analyte. 

3.1.3 Analytical Methods 
 
The laboratory will use the EPA methods from the SW-846 manual, Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods, for sample analyses unless 
otherwise specified in this FSP. Requirements for these analytical methods are specified 
in the QAPP or in Section 6.0 of this FSP. Any site-specific exceptions, additions, or 
changes to the requirements of the QAPP are documented in Section 6.0 of this FSP. 
The analytical methods selected and the analytes and COCs for each method are detailed 
in Table 4 (Analytes and COCs). Table 5 (Analyses Summary) summarizes the analytical 
method(s) by which the samples will be analyzed.  

Each of the selected analyses will be performed in accordance with the applicable 
published methods for extraction, cleanup, preparation, and determination. The 
laboratory will include all method-required and method-recommended quality control 
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steps, including the QA/QC procedures specified in the laboratory quality assurance 
manual and the procedures specified in the QAPP. The QC acceptance criteria specified 
in the QAPP will be used unless otherwise specified in Section 6 of this FSP. 

3.1.4 Selected Laboratories 
 
Laboratories providing analytical services for this project are accredited through the 
Texas Laboratory Accreditation Program (TLAP) for the most current standards 
adopted by the National Environmental Laboratory Accreditation Program (NELAP) 
and the requirements in 30 TAC 25. These laboratories have documented SOPs in place 
and data on record which demonstrate the laboratory capabilities to generate data that 
meet the project objectives by the methods specified in this FSP. When requested by the 
TCEQ, the Contractor will make available any laboratory procedure or activity 
associated with the analysis of samples from this sampling event.   

Table 7 (Preparatory and Analytical Methods by Laboratory) lists by laboratory the 
preparatory and analytical methods each laboratory will use to analyze samples. 
Appendix A contains an excerpt of the laboratory NELAP certificate.  Each page of the 
excerpt contains the laboratory certification number.  The excerpt includes the following 
pages from the certificate: 

• Page 1 presents the NELAP Recognized Laboratory Accreditation certificate and 
certificate number (T104704211-14-13) for the DHL Analytical, Inc. laboratory; 

• Page 4 presents the analyte chloride for 300.0 analysis in non-potable water; 

• Page 6 through 7 presents the analytes for 6020 analysis in non-potable water; 

• Page 35 through 36 of GEL Laboratories, LLC NELAP Recognized Laboratory 
Accreditation certificate and certificate number (T104704235-14-9) presents the 
analyte Radium-226 in non-potable water; 

• Page 12 presents the analyte mercury for 7470 analysis in non-potable water; 

• Page 13 through 15 presents the analytes for 8260 analysis in non-potable water; 

• Page 15 through 21 presents the analytes for 8270 analysis in non-potable water. 

3.1.5 Analytes 
 
Table 4 (Analytes and COCs) presents the analytes selected for each analytical method 
and the analytes identified as COCs, marked with an “X,” for this site. The laboratory 
will report analytical results for all analytes and COCs listed in Table 4. 
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3.2 Level of Required Performance 
 
The level of required performance (LORP) is the lowest quantified analyte or COC 
concentration required from the laboratory to achieve project objectives.   The LORPs 
for this sampling event are derived from: 

• the January 2015 Superfund Chemical Data Matrix (SCDM) hazardous 
substances benchmarks which may be used to evaluate the site in the 
Hazard Ranking System (HRS); and 

• the November 2014 Texas Risk Reduction Program (TRRP) residential 
Tier 1 total-soil-combined protective concentration levels (PCLs) for a 30-
acre source area and the Tier 1 residential Class 1 or 2 groundwater 
ingestion PCLs listed in the TRRP PCL tables.  The PCLs may be used to 
determine if a removal or other action is warranted.  

Table 4 (Analytes and COCs) lists the analytes, the COCs, the respective LORPs, the 
source of each LORP, and the laboratory method quantitation limits (MQLs). For each 
analyte and COC, the corresponding laboratory MQL should be less than or equal to the 
LORP. The default LORP is the lower of the SCDM benchmark or TRRP PCL for a 
specific analyte or COC. If no standard available method is capable of quantifying an 
analyte or COC below the default LORP, the MQL of method selected becomes the 
LORP.  If the MQL is the LORP for an analyte, the Contractor, with concurrence from 
the TCEQ PM, will verify the MQL supports the project objectives and meets the 
sensitivity needs of the project for this sampling event.  If the project team has identified 
the analyte as a COC and the MQL is the LORP, the TCEQ PM will review the project 
objectives and approve the use of the MQL or will direct the Contractor to select another 
method capable of achieving a lower MQL.  

The laboratory MQLs listed in Table 4 for some COCs are greater than the LORP. The 
Contractor has reviewed the project objectives and the site-specific conditions and has 
concluded the analysis of the COCs by the specified method is advisable for the sampling 
event.  The TCEQ PM concurs with this project decision.  

3.3 Batching of Samples 

The laboratories will batch as many TCEQ project samples together as possible.  The 
Contractor will consult with the laboratory regarding the needs of the laboratory.  The 
Contractor will follow the best procedures and order (for collecting, packaging, and 
delivering the samples to the laboratories) that allows the laboratories to batch as many 
TCEQ project samples together as possible. The number of batches is estimated in Table 
5 (Analyses Summary).  
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3.4 Sample Shipment 

Contractor will ship samples on the same day the samples are collected. 

3.5 Analytical Reporting 

Analytical results will be reported in milligrams per liter (mg/L) for water, milligrams 
per kilograms (mg/kg) for soil, and grams per cubic meter (g/m3) for vapor or air. The 
laboratory will report the data following the specifications in the QAPP Element A.9 and 
Element A.7 (reporting of non-detected results) with one exception. Under SSDAP, the 
laboratory will report non-detected results as less than the value of the sample 
quantitation limit (SQL), not the sample detection limit (SDL) as specified in Element 
A.7 The SQL is the MQL adjusted for the sample-specific factors, such as dilution or 
percent solids.  

3.6 Analytical Results Turnaround Time 

The Contractor will report the preliminary analytical results to the TCEQ PM within the 
timeframes specified in the applicable Work Order and Contract. The Contractor will 
report the reviewed data and validated data to the TCEQ PM within the timeframes 
specified in the applicable Work Order and Contract. 

3.7 Data Review, Validation, and Reporting 
 
The laboratory will review the data as specified in QAPP Element D.2.1.1 and will submit 
the laboratory data package as specified in QAPP Element A.9.2.   

The CONTRACTOR will 

•  Annotate qualified data on the analytical data sheets with appropriate data 
review qualifiers as listed in Table D.1.1-2 in the QAPP and associated qualifier 
codes and bias codes as listed in Table D.1.1-3 in the QAPP. 

• Prepare the data review memoranda pursuant to the contract requirements. 

4.0 SAMPLING STRATEGY 

The pathways to be evaluated during this sampling event are described in Section 2.1.9. 

The groundwater pathway is to be evaluated during the state screening sampling event.  
Water samples will be collected and analyzed for VOCs (Method 5030/ 8260C), SVOCs 
(Method 3510/8270D), metals (Method 3010/6020A), mercury (Method 7470A), 
chloride (Method 300.0) and NORM analysis of Ra 226 (Method 903.1) and Ra 228 
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(Method 904.0).  Also the lab will report tentatively identified compounds for SVOCs 
(method 8270D).  The sampling plan will include up to 30 domestic water well grab 
samples, 16 of which have been identified by the TCEQ prior to fieldwork (see Figure 6 
for proposed sample locations). Water wells will be purged and water parameter 
measurements will be collected.  After purging, groundwater samples will be collected 
from the domestic water wells from a location as close to the wellhead as possible.  Well 
selection for sampling will be based on location in relation to the original site and upon 
receiving access.  The state screening sampling event will be conducted to assess 
additional domestic wells potentially affected by the observed releases of the target 
COCs exceeding the PCL or MCL within the affected groundwater bearing unit.  No wells 
are proposed to be installed in connection with the site at this time. 

4.1 Sampling Summary 

All samples will be collected in accordance with this FSP and the referenced SOPs. 
When possible, samples will be collected in order from the lowest to highest suspected 
COC concentration with the exception of surface water samples.  No collection of surface 
water or sediment samples is planned for this sampling event. As applicable to the 
planned analyses, the order of sample collection at each sample location will be:  VOCs, 
SVOCs, metals, cyanide, pesticides/PCBs, and other analyses.  

Field sampling personnel will wear non-lubricated nitrile disposable gloves, or other 
suitable disposable gloves, during the sampling and the handling of samples and 
sampling equipment. The disposable gloves will be changed between each sample 
location. Prior to sampling activities, sampling equipment will be handled and 
decontaminated in accordance with Superfund SOP 1.5 (Decontamination). 

4.1.1 Sample Plan for the Groundwater Pathway 

The sampling plan will include up to 30 domestic water well grab samples from faucets 
or sampling ports.  Water wells will be purged in accordance with SOP No. 7.9 (Purging 
a Drinking Water Well).  During the purge, measurements will be collected in 
accordance with SOP No. 7.5 (Measurement of Field Parameters).  After purging, 
groundwater samples will be collected in accordance with SOP 7.10 (Sampling a 
Drinking Water Well).   

Quality control and quality assurance samples are to be collected along with the field 
water well samples during sampling activities. Duplicates will be collected at a frequency 
of 1 per every 10 project samples.  MS/MSD samples will be collected at a frequency of 1 
per every 20 project samples.  Trip blanks will be collected 1 per each cooler containing 
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aqueous VOC samples.  Field blanks will be collected at a frequency of 1 per every 20 
project samples at the area of suspected airborne contamination.   

Sample locations will be determined in the field by TCEQ personnel.  Access agreements 
will be obtained by CB&I and the TCEQ by correspondence or during field activities 
prior to sampling commencement.  If additional wells are added in the field at the 
discretion of TCEQ, then GPS locations will be collected as needed per SOP 17.1 GPS 
Data Collection and Submission.   

Sample results will be used to document observed releases to receptors in the 
groundwater pathway.  Samples will also aid in delineation of the contaminant 
groundwater plume for evaluation and potential remediation purposes. 

Table 6 (Sample Summary by Pathway) lists and describes the pathways.  

4.2 Groundwater Sample Collection 

For this sampling event, the field team will collect samples from:  

• Domestic water wells.  

4.2.1 Sample Collection from Wells With a Sealed Wellhead  

The field team will use Superfund SOP 7.9 (Purging a Drinking Water Well) and 
Superfund SOP 7.10 (Sampling a Drinking Water Well) to collect groundwater from 
wells with a sealed wellhead such as residential, PWS, industrial, irrigation, or livestock 
wells. If the field team determines the well is in use, the field lead will document that 
information in the field logbook, and the TCEQ PM may elect to reduce the minimum 
purge time to five minutes. 

4.2.2 Water Well Filtration Systems 

If any residential wells have filtration systems, samples will be collected before the 
filtration system, if possible.  

4.3 Quality Control Samples 
 
The Contactor will collect QC samples in accordance with Superfund SOP 6.5 (QA/QC 
Samples).  Table 5 (Analyses Summary) presents the pathway or source and the sample 
type, location and frequency for each QC sample. The QC samples the Contractor will 
collect, and the associated frequencies, are:  
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• An MS/MSD sample pair will be collected at a frequency of 1 per 20 project 
samples collected of each matrix. 

• Field Blank (FB) samples will be collected at a frequency of 1 per 20 samples of 
each matrix when analyzing for VOCs or other suspected airborne COCs. 

• Trip Blank (TB) samples will be collected at a frequency of 1 for each cooler 
containing aqueous VOC samples. The sample vials will be filled with ASTM 
Type II reagent grade water before sample containers are transported to the 
field. If the containers are coming from the laboratory, the laboratory prepared 
the trip blanks. 

• Temperature Blank samples will be collected at a frequency of 1 per cooler. 

• Field Duplicates (FD) samples will be collected at a frequency of 1 per 10 project 
samples. 

4.4 Sample Handling 

4.4.1 Sample Identification and Documentation 

Samples will be identified and documented in accordance with Superfund SOP 6.6 
(Sample Identification and Documentation). ).  

The sampling numbering system for this project phase is: 

• GW- (for groundwater well); 

• XX - (numbering system, beginning with 01). 

4.4.2 Sample Containers, Preservation, and Holding Times 

Sample containers, sample preservation requirements, sample volumes, and holding 
times are specified in Table B.2.2-1 of the QAPP. 

4.4.3 Custody Procedures 

Custody procedures will be conducted in accordance with Superfund SOP 6.4 (Sample 
Handling and Control).  
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5.0 ADDITIONAL ACTIVITIES 
 
5.1 Initial Site Inspection 

Prior to investigative activities the site will be inspected and photographed for 
indications of contamination and other important features, as described in Superfund 
SOP 1.1 (Initial Site Reconnaissance) . 

5.2 Access Agreements 
 
When possible, the TCEQ will obtain formal access agreements documenting landowner 
permission for the TCEQ and TCEQ contractors to investigate, sample, and remediate 
property. Access agreements will be secured with relevant landowners and/or tenants 
using Form TCEQ-10452. When the TCEQ or Contractor is unable to secure a written 
access agreement from a property owner, verbal agreement for access will be obtained 
whenever possible and documented in the field logbook. If the property is abandoned, 
or the owner cannot be determined or contacted, the TCEQ PM will determine further 
actions as directed by TCEQ management. 

Access agreements have been secured by the TCEQ.  

5.3 Site Clearing and Access to Sample Locations 
 
In conjunction with the TCEQ PM, the Contractor is responsible for selecting the 
sample, monitor well, borehole, and other data collection locations in the field, based on 
the requirements of the FSP, the physical setting, and access. The Contractor is 
responsible for verifying the selected data collection locations are physically accessible 
to personnel and equipment in accordance with Superfund SOP 1.2 (Site Preparation 
and Control).  The Contractor will discuss accessibility of sample locations with the 
TCEQ PM as necessary. 

If accessibility issues arise due to unsafe conditions or obstructions on the properties 
that are to be sampled, the owner(s) of the property will be sought to remove any debris 
blocking access or anything that would create an unsafe condition.  

5.4 Site Restoration 

To the extent practical, the work site and sample locations will be restored to their 
original condition in accordance with Superfund SOP 1.3 (Site Restoration). Efforts will 
be made to minimize impacts to work sites and sample locations, particularly residential 
properties and properties in or near sensitive environments. 
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5.5 Decontamination 

The Contractor will conduct decontamination processes in accordance with Superfund 
SOP No. 1.5 (Decontamination). 

5.6 Investigation Derived Waste 

The Contractor will handle and dispose of Investigation Derived Waste (IDW) in 
accordance with Superfund SOP 1.4 (Management of Investigation Derived Waste). 
Except when instructed otherwise by the TCEQ PM, the Contractor will dispose of IDW 
in the same fiscal year as it was generated. 

5.7 Deviations in the Field from FSP, QAPP OR SOP 

Deviations in the field from SOPs, the approved FSP, or the QAPP will be approved by 
the TCEQ PM and recorded with the associated rationale in the field logbook.  

6.0 EXCEPTIONS, ADDITIONS, AND CHANGES TO THE FSP, QAPP, 
OR SOP 

6.1 Exceptions, Additions, and Changes to the FSP Standard 
Language 

The exceptions, additions, and changes to the standard language in this FSP for this 
project are: 

• There are no exceptions, additions or changes to the standard language in this 
FSP for this project. 

6.2 Exceptions, Additions, and Changes to the QAPP 
 

The exceptions, additions, and changes to the QAPP planned for this project are: 

• GEL Laboratories is National Environmental Laboratory Accreditation 
Conference (NELAC)-accredited under the Texas Laboratory Accreditation 
Program (TLAP) for Radium-226 by EPA Method 903.1 for Non-Potable Water. 
However, GEL Laboratories is not certified for Radium-228 by EPA Method 
904.0 for Non-Potable Water.  Since the TLAP does not currently offer 
accreditation for Radium-228 by Method 904.0 for this matrix, the Radium-228 
data are exempt from accreditation under 30 TAC §25.6. 
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• The QAPP does not cover EPA Methods 903.0 and 904.1, so there are no MQL or 
QC Acceptance Criteria Tables for Radium-226 and 228.  Therefore, GEL Labs 
will use their laboratory protocol and QC limits to perform the Radium methods. 

• The QAPP does not cover EPA Method 300.0, so there are no MQL or QC 
Acceptance Criteria Tables for Chloride.  Therefore, DHL Analytical will use their 
laboratory protocol and QC limits to perform the Chloride methods.  Laboratory 
QC acceptance criteria for the LCS, MS/MSD by EPA Method 300.0 is 90-110% 
with RPD ≤ 20%.  The actual laboratory MQL to be utilized for the project-
defined compound is listed in Table 4.  The laboratory MQL is less than the LORP 
for chloride in groundwater.  

• No data validation will be performed, and a data usability summary report will 
not be prepared; only a data review memorandum will be prepared. 

Element A.7  

• Under the SSDAP program, the laboratory will report non-detected results as 
less than the value of the sample quantitation limit (SQL), not the sample 
detection limit (SDL).  The SQL is the laboratory MQL adjusted for sample 
specific factors, such as dilution or percent moisture. 

B.5.1 Definitive Analytical Methods 

Table B.5.1.9-1 Method SW8260C MQLs for Volatile Organics 

• Actual laboratory MQLs to be utilized for the project-defined compound list are 
listed in Table 4.  The laboratory MQLs are below the LORPs for all volatile 
organic compounds except those listed in Table 4 as greater than the LORP.  The 
MQL for those compounds then become the LORP. 

• DHL Analytical is National Environmental Laboratory Accreditation Conference 
(NELAC)-accredited under the Texas Laboratory Accreditation Program (TLAP) 
for EPA SW-846 Method 8260 for all associated analytes listed in the QAPP 
except cyclohexane. DHL is not certified for cyclohexane. TLAP does not 
currently offer accreditation for cyclohexane by EPA SW-846 Method 8260. 
Cyclohexane data are exempt from accreditation under 30 TAC §25.6. 

Table B.5.1.9-3 Method SW8260C Calibration and QC Procedures for 
Volatile Organics 

• Calibration verification acceptance criteria for DHL Analytical by SW8260C 
limits recoveries of all analytes to within ±20% of the expected value. If more 

 



Ector Drum Inc. Site Field Sampling Plan 
Template Version: FY15-03 

Date:  March 2015 
Page 24 of 26 

than 20% of the compounds included in the ICAL fail for this criteria, then 
corrective action must be taken prior to the analysis of samples. 

• DHL Analytical allows for reporting with qualification if the calibration 
verification or LCS is biased high and samples are non-detects. 

Table B.5.1.10-1 Method SW8270D MQLs for Semivolatile Organics 

• Actual laboratory MQLs to be utilized for the project-defined compound list are 
listed in Table 4. The laboratory MQLs are below the LORPs for all semivolatile 
organic compounds except those listed in Table 4 as greater than the LORP.  The 
MQL for those compounds then become the LORP. 

• DHL Analytical is National Environmental Laboratory Accreditation Conference 
(NELAC)-accredited under the Texas Laboratory Accreditation Program (TLAP) 
for EPA SW-846 Method 8270 for all associated analytes listed in the QAPP 
except benzaldehyde. DHL is not certified for benzaldehyde. TLAP does not 
currently offer accreditation for benzaldehyde by EPA SW-846 Method 8270 
compound.  Benzaldehyde data are exempt from accreditation under 30 TAC 
§25.6. 

Table B.5.1.10-3 Method SW8270D Calibration and QC Procedures for 
Semivolatile Organics 

• Calibration verification acceptance criteria for DHL Analytical by SW8270D 
limits recoveries of all analytes to within ±20% of the expected value. If more 
than 20% of the compounds included in the ICAL fail for this criteria, then 
corrective action must be taken prior to the analysis of samples. 

• DHL Analytical allows for reporting with qualification if the calibration 
verification or LCS is biased high and samples are non-detects. 

Table B.5.1.16-1 Method SW6020A MQLs for Metals by ICP-Mass Spec 

• Actual laboratory MQLs and LORP values for metals to be utilized for the project-
defined compound list are listed in Table 4. The laboratory MQLs are below the 
LORPs for all metals in groundwater except arsenic, cobalt and thallium. The 
MQL for arsenic, cobalt and thallium then become the LORP. 

Table B.5.1.16-3 Method SW6020A Calibration and QC Procedures for 
ICP-Mass Spec Metals 
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• Interference check solutions change acceptance criteria to read, “ICS-A – All non-
spiked analytes shall be present at < MQL except zinc. ICS-AB recovery shall be 
within ±20% of true value except zinc. The zinc value in the ICS-AB shall be 
corrected for zinc present in the ICS-A and the recovery shall be within ±20% of 
true value. 

• For assessing the results of the serial dilution test as noted in Table B.5.1.16-3 of 
the QAPP, DHL Analytical will use relative percent difference (RPD) instead of 
percent difference from the original determination. The ±10% QC acceptance 
criterion specified in the table will be used as the control limits. 

Table B.5.1.19-1 Method SW7470A MQLs for Mercury 

• The actual laboratory MQL to be utilized for mercury is listed in Table 4. The 
laboratory MQL is less than the LORP.  

Table B.5.1.19-2 Method SW7470AQC Acceptance Criteria 

• QC acceptance criteria for MS/MSD recoveries deviate from Table B.5.1.19-2. The 
laboratory QC acceptance criterion for the MS/MSD is 80-120% for the water 
matrix. 

Table B.5.1.19-3 Method SW7470ACalibration and QC Procedures for 
Mercury 

• For assessing the results of the serial dilution test, DHL Analytical will use 
relative percent difference (RPD) instead of percent difference from the original 
determination. The ±10% QC acceptance criterion will be used as the control 
limits. This is not a required QC Check. 

Element B.5.3.2.7 Method Detection Limit, Method Quantitation Limit, and 
Sample Detection Limit 

• MDLs are performed in accordance with NELAC requirements. Quarterly DCS 
analysis for MDL verification is performed in lieu of the annual MDL Study. 

• The analytical tables in Element B.5.1 state one of the QC Checks entitled “MDL 
study” specify that a method detection limit (MDL) study be performed “Once per 
12 month period”. The following phrase will be added: “or perform detectability 
check standards (DCS) on a quarterly basis throughout the year to verify the 
MDL”. 

• In addition; the acceptance criteria in these tables will be changed from 
“Detection limits shall be ≤ ½ the MQLs in Table B5.1.x-1 to “Detection limits 
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shall be ≤ ½ the MQLs listed in Table B5.1.x-1 unless discussed in Section 6 of 
the project FSP. (Note: x corresponds to the TCEQ subsection. For example, the 
QC acceptance criteria for VOCs by EPA Method SW8260C are presented in 
TCEQ QAPP Table B.5.1.9-1 so x = 9 for VOCs.) 
 

Element D.2.1.3 Process for Data Validation 

• The data validation as specified in QAPP Element D.2.1.3 will not be performed. 

Element D.2.1.2 Data Usability Review by the Independent Data Reviewer 

• The data usability review as specified in QAPP Element D.2.1.2 will not be 
performed. 

Element D.2.3.1. Data Usability Summary 

The DUS as specified in QAPP Element D.2.3.1.will not be prepared.  

6.3 Exceptions, Additions, and Changes to SOP 
 
The exceptions, additions, and changes to an SOP planned for this project are:  

• No deviations from Superfund SOPs are planned or anticipated. 
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TABLE 1    PROJECT OBJECTVIES 

 

CATEGORY X PROJECT OBJECTIVES 

Visual 
Survey 

 Visually examine the site to determine the presence of source material, wastes, 
releases, or threatened releases to environmental media. 

 
Visually examine the site to determine topography, overland surface water 
drainage route, surface well casing, and other features which may affect the 
mobility and migration of COCs. 

 Visually examine the site to evaluate the potential for releases from the site to 
affect receptors or targets. 

Release Of 
Hazardous 
Substances 

 Determine if hazardous substances are present in environmental media or if a 
release of hazardous substances to environmental media has occurred. 

Background 
Estimation 

 Estimate background concentrations for target COCs and analytes in soil. 

 Estimate background concentrations for target COCs and analytes in 
groundwater. 

 Estimate background concentrations for target COCs and analytes in surface 
water and/or sediment. 

Soil  Determine if a release of COCs to surface soils has occurred or has the potential 
to occur. 

 Estimate the volume of contaminated soil. 

Groundwater 
 Determine if a release of COCs to groundwater has occurred or has the 

potential to occur. 

X Determine if COCs are present in private drinking water wells or public supply 
wells. 

Surface 
Water And 
Sediment 

 Determine if a release of COCs to surface water and/or sediment has occurred 
or has the potential to occur. 

 Determine the actual or potential release of COCs to sensitive environments 
and other receptors along the surface water pathway. 

 Determine if a release of COCs to drinking water intakes or other surface water 
and/or sediment receptors has occurred or has the potential to occur. 

Source 
Materials Or 
Wastes 

 Determine if hazardous substances are present in source materials or wastes. 
 Determine concentrations of COCs in source materials or wastes. 
 Estimate the volume of source materials or wastes. 

Attribution  Determine if a release is attributable to the site.  
 Determine if a release is attributable to source area. 

Removal 
Action 
 

 
Determine if wastes, source materials, and/or highly contaminated 
environmental media qualify for a removal action under Chapter 361 of the 
Texas Health and Safety Code. 

 Estimate the volume of contaminated media that may qualify for removal 
action. 

 Determine if removal of wastes, source materials, and/or contaminated media 
was completed to action levels. 

Disposal 
Options 

 
Determine if wastes, source material, and/or environmental media meet the 
definition of hazardous waste defined in the Texas Health and Safety Code 
§361.003(11) and the 40 Code of Federal Regulations §302.4. 

 Classify, characterize, and/or profile wastes, source materials, and/or 
contaminated environmental media to determine disposal options. 

 Evaluate disposal options for Investigation Derived Wastes (IDW). 

OTHER 
(Describe) 

  
  
  

Mark applicable Project Objectives in the 2nd column. 



Table 3
Summary of Historical Analytical Results

Ector Drum Inc.
2604 North Marco Ave.
Odessa, TX

Sample Name
Sample Date
Metals Units TRRP PCL
Antimony mg/kg 5.4E+00 < 0.184 U
Arsenic mg/kg 5.0E+00 2.46
Beryllium mg/kg 1.8E+00 < 0.0631 U
Cadmium mg/kg 1.5E+00 < <0.0728 U
Chromium mg/kg 2.4E+03 33.1
Copper mg/kg 1.0E+03 5
Lead mg/kg 3.0E+00 3.34
Nickel mg/kg 1.6E+02 2.92
Selenium mg/kg 2.3E+00 < 0.16 U
Silver mg/kg 4.8E-01 < 0.0631 U
Thallium mg/kg 1.7E+00 < 0.165 U
Zinc mg/kg 2.4E+03 274
Mercury mg/kg 2.1E+00 0.124
VOCs Units TRRP PCL
Benzene  mg/kg 2.6E-02 < 10.0 U
Bromobenzene  mg/kg 2.3E+00 < 10.0 U
Bromochloromethane   mg/kg NA < 10.0 U
Bromodichloromethane  mg/kg 6.5E-02 < 10.0 U
Bromoform mg/kg 6.3E-01 < 10.0 U
Bromomethane  mg/kg 1.3E-01 < 10.0 U
tert-Butylbenzene  mg/kg 1.0E+02 < 10.0 U
Sec-Butylbenzene  mg/kg 8.5E+01 < 10.0 U
n-Butylbenzene  mg/kg 1.5E+02 < 10.0 U
Carbon Tetrachloride  mg/kg 6.2E-02 < 10.0 U
Chlorobenzene   mg/kg 1.1E+00 < 10.0 U
Chloroethane mg/kg 3.1E+01 < 20.0 U
Chloroform  mg/kg 1.0E+00 < 10.0 U
Chloromethane  mg/kg 4.1E-01 < 20.0 U
2-Chlorotoluene  mg/kg 9.1E+00 < 10.0 U
4-Chlorotoluene  mg/kg 1.1E+01 < 10.0 U
p-Cymene (p-Isopropyltoluene)  mg/kg 2.3E+02 < 10.0 U
1,2-Dibromo-3-Chloropropane    mg/kg 1.7E-03 < 8.77 U
Dibromochloromethane mg/kg 4.9E-02 < 10.0 U
1,2-Dibromoethane mg/kg 2.1E-04 < 10.0 U
Dibromomethane  mg/kg NA < 10.0 U
1,2-Dichlorobenzene  mg/kg 1.8E+01 < 10.0 U
1,3-Dichlorobenzene  mg/kg 6.7E+00 < 10.0 U
1,4-Dichlorobenzene  mg/kg 2.1E+00 < 10.0 U
Dichlorodifluoromethane  mg/kg 2.4E+02 < 10.0 U

Water Well - Oil Phase
10/8/2014



Table 3
Summary of Historical Analytical Results

1,2-Dichloroethane  mg/kg 1.8E+01 < 10.0 U
1,1-Dichloroethane  mg/kg 1.4E-02 < 10.0 U
trans-1,2-dichloroethene  mg/kg 4.9E-01 < 10.0 U
cis-1,2-Dichloroethene  mg/kg 2.5E-01 < 10.0 U
1,1-Dichloroethene  mg/kg 5.0E-02 < 10.0 U
2,2-Dichloropropane mg/kg 1.2E-01 < 10.0 U
1,3-Dichloropropane mg/kg 6.4E-02 < 10.0 U
1,2-Dichloropropane mg/kg 2.3E-02 < 10.0 U
trans-1,3-dichloropropene  mg/kg 3.6E-02 < 10.0 U
1,1-Dichloropropene    mg/kg 1.3E-01 < 10.0 U
cis-1,3-Dichloropropene  mg/kg 6.6E-03 < 10.0 U
Ethylbenzene  mg/kg 7.6E+00 < 10.0 U
Hexachlorobutadiene  mg/kg 3.3E+00 < 10.0 U
isopropylbenzene  mg/kg 3.5E+02 < 10.0 U
Methylene Chloride  mg/kg 1.3E-02 < 60.0 U
MTBE mg/kg 6.2E-01 < 10.0 U
Naphthalene  mg/kg 3.1E+01 < 20.0 U
n-Propylbenzene  mg/kg 4.5E+01 < 10.0 U
Styrene  mg/kg 3.3E+00 < 10.0 U
1,1,1,2-Tetrachloroethane  mg/kg 1.4E+00 < 10.0 U
1,1,2,2-Tetrachloroethane  mg/kg 2.3E-02 < 10.0 U
Tetrachloroethylene  mg/kg 5.0E-02 < 20.0 U
Toluene  mg/kg 8.2E+00 < 10.0 U
1,2,3-Trichlorobenzene  mg/kg 2.6E+01 < 10.0 U
1,2,4-Trichlorobenzene  mg/kg 4.8E+00 < 10.0 U
1,1,2-Trichloroethane  mg/kg 2.0E-02 < 10.0 U
1,1,1-Trichloroethane  mg/kg 1.6E+00 < 10.0 U
Trichloroethene  mg/kg 3.4E-02 < 10.0 U
Trichlorofluoromethane  mg/kg 1.3E+02 < 10.0 U
1,2,3-Trichloropropane mg/kg 5.3E-04 < 1.8 U
1,2,4-Trimethylbenzene  mg/kg 4.9E+01 224
1,3,5-Trimethylbenzene  mg/kg 5.3E+01 < 10.0 U
Vinyl Chloride  mg/kg 2.2E-02 < 4.0 U
o-Xylene  mg/kg 7.1E+01 < 10.0 U
m,p-Xylenes  mg/kg 1.1E+02 < 20.0 U
Total Xylenes  mg/kg 1.2E+02 < 10.0 U
SVOCs Units TRRP PCL
Acenaphthene  mg/kg 2.4E+02 < 250 U
Acenaphthylene  mg/kg 4.1E+02 < 250 U
Aniline (Phenylamine, Aminobenzene)  mg/kg 3.7E-01 < 250 U
Anthracene mg/kg 6.9E+03 < 250 U
Benzo(a)anthracene  mg/kg 1.8E+01 < 250 U
Benzo(a)pyrene  mg/kg 7.6E+00 < 250 U
Benzo(b)fluoranthene  mg/kg 6.0E+01 < 250 U
Benzo(g,h,i)perylene  mg/kg 4.6E+04 < 250 U
Benzo(k)fluoranthene  mg/kg 6.2E+02 < 250 U
Benzoic Acid  mg/kg 1.9E+02 < 750 U



Table 3
Summary of Historical Analytical Results

Benzyl Butyl Phthalate  mg/kg 1.6E+03 < 250 U
bis(2-chloroethoxy) methane  mg/kg 1.2E-02 < 250 U
bis(2-chloroethyl) ether  mg/kg 2.1E-03 < 250 U
bis(2-chloroisopropyl) ether mg/kg 1.9E-01 < 250 U
bis(2-ethylhexyl) phthalate  mg/kg 1.6E+02 < 250 U
4-Bromophenyl-phenylether  mg/kg 3.5E-01 < 250 U
di-n-Butyl Phthalate  mg/kg NA < 250 U
4-chloro-3-methylphenol  mg/kg 4.5E+00 < 250 U
4-Chloroaniline  mg/kg 2.1E-02 < 250 U
2-Chloronaphthalene  mg/kg 6.7E+02 < 250 U
2-Chlorophenol  mg/kg 1.6E+00 < 250 U
4-Chlorophenyl Phenyl Ether mg/kg 3.2E-02 < 250 U
Chrysene  mg/kg 1.5E+03 < 250 U
Dibenz(a,h)Anthracene  mg/kg 9.5E+00 < 250 U
Dibenzofuran  mg/kg 3.3E+01 < 250 U
1,2-Dichlorobenzene mg/kg 1.8E+01 < 250 U
1,3-Dichlorobenzene mg/kg 6.7E+00 < 250 U
1,4-Dichlorobenzene mg/kg 2.1E+00 < 250 U
3,3-Dichlorobenzidine  mg/kg 6.3E-02 < 500 U
2,4-Dichlorophenol  mg/kg 3.5E-01 < 250 U
Diethyl Phthalate  mg/kg 1.6E+02 < 250 U
Dimethyl Phthalate  mg/kg 6.2E+01 < 250 U
2,4-Dimethylphenol  mg/kg 3.2E+00 < 250 U
4,6-dinitro-2-methyl phenol  mg/kg 4.7E-03 < 250 U
2,4-Dinitrophenol  mg/kg 9.4E+00 < 250 U
2,4-Dinitrotoluene  mg/kg 5.3E-03 < 250 U
2,6-Dinitrotoluene  mg/kg 4.8E-03 < 250 U
Fluoranthene  mg/kg 1.9E+03 < 250 U
Fluorene mg/kg 3.0E+02 < 250 U
Hexachlorobenzene  mg/kg 1.1E+00 < 250 U
Hexachlorobutadiene mg/kg 3.3E+00 < 250 U
Hexachlorocyclopentadiene mg/kg 1.9E+01 < 250 U
Hexachloroethane  mg/kg 1.3E+00 < 250 U
Indeno(1,2,3-c,d)Pyrene mg/kg 1.7E+02 < 250 U
Isophorone  mg/kg 3.0E+00 < 250 U
2-Methylnaphthalene   mg/kg 1.7E+01 < 250 U
2-methylphenol mg/kg 7.1E+00 < 250 U
3&4-Methylphenol   mg/kg 6.3E-01 < 250 U
Naphthalene mg/kg 3.1E+01 < 250 U
4-Nitroaniline mg/kg 1.1E-01 < 250 U
3-Nitroaniline  mg/kg 2.6E-02 < 250 U
2-Nitroaniline mg/kg 2.2E-02 < 250 U
Nitrobenzene  mg/kg 3.5E-01 < 250 U
2-Nitrophenol  mg/kg 1.3E-01 < 250 U
4-Nitrophenol  mg/kg 1.0E-01 < 500 U
N-Nitrosodi-n-Propylamine   mg/kg 3.5E-04 < 250 U
N-Nitrosodiphenylamine  mg/kg 2.8E+00 < 250 U



Table 3
Summary of Historical Analytical Results

di-n-Octyl Phthalate  mg/kg 8.1E+05 < 250 U
Pentachlorophenol  mg/kg 1.8E-02 < 500 U
Phenanthrene mg/kg 4.2E+02 < 250 U
Phenol  mg/kg 1.9E+01 < 250 U
Pyrene  mg/kg 1.1E+03 < 250 U
Pyridine  mg/kg 6.9E-02 < 250 U
1,2,4-Trichlorobenzene  mg/kg 4.8E+00 < 250 U
2,4,6-Trichlorophenol  mg/kg 1.7E-01 < 250 U
2,4,5-Trichlorophenol  mg/kg 3.4E+01 < 250 U
TPH Units TRRP PCL
C6-C12 Gasoline Range Hydrocarbons  mg/kg 6.5E+01 < 1490 UK
C12-C28 Diesel Range Hydrocarbons  mg/kg 2.0E+01 368000 K
C28-C35 Oil Range Hydrocarbons  mg/kg 2.0E+01 165000 K
Total TPH 1005 mg/kg NA 533000 K
TPH - Aliphatics Units TRRP PCL
C6 to C8 Aliphatic Hydrocarbons  + mg/kg 4.2E+02 < 6820 UK
C8 to C10 Aliphatic Hydrocarbons  + mg/kg 3.6E+02 1460 JK
C10 to C12 Aliphatic Hydrocarbons  + mg/kg 2.5E+04 3920 K
C12 to C16 Aliphatic Hydrocarbons  + mg/kg 4.9E+05 8720 K
C16 to C21 Aliphatic Hydrocarbons  + mg/kg 1.0E+06 31600 K
C21 to C35 Aliphatic Hydrocarbons  + mg/kg 1.0E+06 451000 K
TPH - Aromatics Units TRRP PCL
C6 to C8 Aromatics Hydrocarbons  + mg/kg 2.0E+01 < 44.1 UK
C8 to C10 Aromatics Hydrocarbons  + mg/kg 6.5E+01 119 K
C10 to C12 Aromatics Hydrocarbons  + mg/kg 1.0E+02 144 K
C12 to C16 Aromatics Hydrocarbons  + mg/kg 2.0E+02 625 K
C16 to C21 Aromatics Hydrocarbons  + mg/kg 4.7E+02 4680 K
C21 to C35 Aromatics Hydrocarbons  + mg/kg 3.7E+05 26600 K



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)

Method 6020A Metals by ICP MS

Page 1 of 11

Target 
COC? 

(X)
Method 6020A Analyte in Water CAS LORP 

(mg/L)
Source of 

LORP

TRRP PCL for 
Residential Class 
1, 2 Groundwater 
PCLs GWGWIng 

(mg/L)

SCDM Groundwater 
Exposure Pathway 
Benchmark (mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(mg/L)

Is Lab MQL 
<LORP? 

(Y/N)

X Aluminum 7429-90-5 10 GWGWIng 24 10 yes 0.030 yes

X Antimony 7440-36-0 0.006 GWGWIng 0.006 0.006 yes 0.0025 yes

X Arsenic 7440-38-2 0.000044 SCDM 0.010 0.000044 yes 0.005 NO

X Barium 7440-39-3 2.0 GWGWIng 2.0 2.0 yes 0.010 yes

X Beryllium 7440-41-7 0.004 GWGWIng 0.004 0.004 yes 0.001 yes

X Cadmium 7440-43-9 0.005 GWGWIng 0.005 0.005 yes 0.001 yes

X Chromium (total) 7440-47-3 0.04 GWGWIng 0.1 0.04 yes 0.005 yes

X Cobalt 7440-48-4 0.004 GWGWIng 0.007 0.004 yes 0.005 NO

X Copper 7440-50-8 1.3 GWGWIng 1.3 0.6 yes 0.010 yes

X Lead (inorganic) 7439-92-1 0.015 GWGWIng 0.015 0.015 yes 0.001 yes

X Manganese 7439-96-5 1.1 GWGWIng 1.1 2.1 yes 0.010 yes

X Nickel and compounds 7440-02-0 0.3 GWGWIng 0.49 0.3 yes 0.010 yes

X Selenium 7782-49-2 0.05 GWGWIng 0.05 0.05 yes 0.005 yes

X Silver 7440-22-4 0.07 GWGWIng 0.12 0.07 yes 0.002 yes

X
Thallium and compounds (as thallium 
chloride) 7791-12-0 0.0001 GWGWIng 0.002 0.0001 yes 0.0015 NO

X Zinc 7440-66-6 4.0 GWGWIng 7.3 4.0 yes 0.005 yes

COC = chemical of concern

Target COC = a chemical of concern associated with the site

CAS = Chemical Abstract Service Registry Number

LORP = Level of required performance as defined in TRRP (highlighted)

TRRP PCL = Texas Risk Reduction Program Protective Concentration Limit (June 29, 2012)
GWGWIng  = TRRP PCL for groundwater ingestion

mg/L = milligrams per liter (ppm)

SCDM = Superfund Chemical Data Matrix (March 31, 2012)

NELAP = National Environmental Laboratory Accreditation Program

MQL = Method quantitation limit

LORP



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)

Method 7470A Mercury by Cold Vapor

Page 2 of 11

Target 
COC? 

(X)
Method 7470AC Analyte in Water CAS LORP 

(mg/L)
Source of 

LORP

TRRP PCL for 
Residential Class 
1, 2 Groundwater 
PCLs GWGWIng 

(mg/L)

SCDM 
Groundwater 

Exposure Pathway 
Benchmark (mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(mg/L)

Is Lab MQL 
<LORP? 

(Y/N)

X Mercury (pH = 4.9) 7439-97-6 0.002 GWGWIng 0.002 0.002 yes 0.0002 yes

COC = chemical of concern

Target COC = a chemical of concern associated with the site

CAS = Chemical Abstract Service Registry Number

LORP = Level of required performance as defined in TRRP (highlighted)

TRRP PCL = Texas Risk Reduction Program Protective Concentration Limit (June 29, 2012)
GWGWIng  = TRRP PCL for groundwater ingestion

mg/L = milligrams per liter (ppm)

SCDM = Superfund Chemical Data Matrix (March 31, 2012)

NELAP = National Environmental Laboratory Accreditation Program

MQL = Method quantitation limit

LORP



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)
Method 8260C Volatile Organic Compounds by GC/MS

Page 3 of 11

Target 
COC? 

(X)
Method 8260C Analyte in Water CAS LORP 

(mg/L)
Source of 

LORP

TRRP PCL for 
Residential Class 1, 2 
Groundwater PCLs 

GWGWIng (mg/L)

SCDM 
Groundwater 

Exposure 
Pathway 

Benchmark 
(mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(mg/L)

Is Lab MQL 
<LORP? 

(Y/N)

X Acetone (2-propanone) 67-64-1 1.0 SCDM 22 1.0 yes 0.015 yes

X Benzene 71-43-2 0.0012 SCDM 0.005 0.0012 yes 0.001 yes

X Bromobenzene 108-86-1 0.20 GWGWIng 0.20 NA yes 0.001 yes

X Bromodichloromethane 75-27-4 0.0010 SCDM 0.015 0.0010 yes 0.001 NO

X Bromoform 75-25-2 0.12 GWGWIng 0.12 NA yes 0.001 yes

X Bromomethane 74-83-9 0.034 GWGWIng 0.034 NA yes 0.001 yes

X Butylbenzene, n- 104-51-8 1.2 GWGWIng 1.2 NA yes 0.001 yes

X Butylbenzene, sec- 135-98-8 0.98 GWGWIng 0.98 NA yes 0.001 yes

X Butylbenzene, tert- 98-06-6 0.98 GWGWIng 0.98 NA yes 0.001 yes

X Carbon disulfide 75-15-0 1.0 SCDM 2.4 1.0 yes 0.015 yes

X Carbon tetrachloride 56-23-5 0.0009 SCDM 0.005 0.0009 yes 0.001 NO

X Chlorobenzene 108-90-7 0.10 GWGWIng 0.10 0.3 yes 0.001 yes

X
Chlorobromomethane 
(bromochloromethane) 74-97-5 0.98 GWGWIng 0.98 NA yes 0.001 yes

X Chloroethane (ethyl chloride) 75-00-3 9.8 GWGWIng 9.8 NA yes 0.001 yes

X Chloroform 67-66-3 0.0021 SCDM 0.24 0.0021 yes 0.001 yes

X Chlorohexane, 1- 544-10-5 0.98 GWGWIng 0.98 NA yes 0.005 yes

X Chloromethane (methyl chloride) 74-87-3 0.070 GWGWIng 0.070 NA yes 0.001 yes

X Chlorotoluene, o- (2-chlorotoluene) 95-49-8 0.49 GWGWIng 0.49 NA yes 0.001 yes

X Chlorotoluene, p- (4-chlorotoluene) 106-43-4 0.49 GWGWIng 0.49 NA yes 0.001 yes

X Cumene (isopropylbenzene) 98-82-8 1.0 SCDM 2.4 1.0 yes 0.001 yes

X Cyclohexane 110-82-7 120 GWGWIng 120 NA NO 0.015 yes

X Cymene (isopropyltoluene) 99-87-6 2.4 GWGWIng 2.4 NA yes 0.001 yes

X Dibromo-3-chloropropane, 1,2- 96-12-8 0.000020 SCDM 0.00020 0.00002 yes 0.010 NO

X
Dibromochloromethane 
(chlorodibromomethane) 124-48-1 0.011 GWGWIng 0.011 NA yes 0.001 yes

LORP



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)
Method 8260C Volatile Organic Compounds by GC/MS

Page 4 of 11

Target 
COC? 

(X)
Method 8260C Analyte in Water CAS LORP 

(mg/L)
Source of 

LORP

TRRP PCL for 
Residential Class 1, 2 
Groundwater PCLs 

GWGWIng (mg/L)

SCDM 
Groundwater 

Exposure 
Pathway 

Benchmark 
(mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(mg/L)

Is Lab MQL 
<LORP? 

(Y/N)

LORP

X Dichlorobenzene, 1,2- 95-50-1 0.60 GWGWIng 0.60 NA yes 0.001 yes

X Dichlorobenzene, 1,3- 541-73-1 0.73 GWGWIng 0.73 NA yes 0.001 yes

X Dichlorobenzene, 1,4- 106-46-7 0.012 SCDM 0.075 0.012 yes 0.001 yes

X Dichlorodifluoromethane 75-71-8 4.9 GWGWIng 4.9 NA yes 0.001 yes

X Dichloroethane, 1,1- 75-34-3 0.011 SCDM 4.9 0.011 yes 0.001 yes

X Dichloroethane, 1,2- 107-06-2 0.00073 SCDM 0.005 0.00073 yes 0.001 NO

X Dichloroethylene, 1,1- 75-35-4 0.007 GWGWIng 0.007 0.007 yes 0.001 yes

X Dichloroethylene, cis-1,2- 156-59-2 0.030 SCDM 0.070 0.03 yes 0.001 yes

X Dichloroethylene, trans-1,2 156-60-5 0.10 GWGWIng 0.10 0.3 yes 0.001 yes

X Dichloropropane, 1,2- 78-87-5 0.0018 SCDM 0.005 0.0018 yes 0.001 yes

X Dichloropropane, 1,3- 142-28-9 0.009 GWGWIng 0.009 NA yes 0.001 yes

X Dichloropropane, 2,2- 594-20-7 0.013 GWGWIng 0.013 NA yes 0.001 yes

X Dichloropropene, 1,1- 563-58-6 0.009 GWGWIng 0.009 NA yes 0.001 yes

X Dichloropropene, cis 1,3- 10061-01-5 0.0017 GWGWIng 0.0017 NA yes 0.001 yes

X Dichloropropene, trans 1,3- 10061-02-6 0.009 GWGWIng 0.009 NA yes 0.001 yes

X Ethyl benzene 100-41-4 0.0061 SCDM 0.70 0.0061 yes 0.001 yes

X Ethylene dibromide (dibromoethane, 1,2- ) 106-93-4 0.000030 SCDM 0.00005 0.000030 yes 0.001 NO

X Hexachlorobutadiene 87-68-3 0.00086 SCDM 0.012 0.00086 yes 0.003 NO

X Hexanone, 2- 591-78-6 0.12 GWGWIng 0.12 NA yes 0.015 yes

X Methyl acetate (acetic acid, methyl ester) 79-20-9 24 GWGWIng 24 NA yes 0.015 yes

X Methyl cyclohexane 108-87-2 120 GWGWIng 120 NA yes 0.015 yes

X Methyl ethyl ketone (2-butanone) 78-93-3 9.0 SCDM 15 9.0 yes 0.015 yes

X
Methyl isobutyl ketone (4-methyl-2-
pentanone) 108-10-1 1.0 GWGWIng 2.0 1.0 yes 0.015 yes



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)
Method 8260C Volatile Organic Compounds by GC/MS

Page 5 of 11

Target 
COC? 

(X)
Method 8260C Analyte in Water CAS LORP 

(mg/L)
Source of 

LORP

TRRP PCL for 
Residential Class 1, 2 
Groundwater PCLs 

GWGWIng (mg/L)

SCDM 
Groundwater 

Exposure 
Pathway 

Benchmark 
(mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(mg/L)

Is Lab MQL 
<LORP? 

(Y/N)

LORP

X Methylene bromide (dibromomethane) 74-95-3 0.12 GWGWIng 0.12 NA yes 0.001 yes

X Methylene chloride (dichloromethane) 75-09-2 0.005 GWGWIng 0.005 0.011 yes 0.0025 yes

X MTBE (methyl tert-butyl ether) 1634-04-4 0.037 SCDM 0.24 0.037 yes 0.001 yes

X Naphthalene 91-20-3 0.3 SCDM 0.49 0.3 yes 0.015 yes

X Propylbenzene, n- 103-65-1 0.98 GWGWIng 0.98 NA yes 0.001 yes

X Styrene 100-42-5 0.10 GWGWIng 0.10 0.1 yes 0.001 yes

X Tetrachloroethane, 1,1,1,2- 630-20-6 0.035 GWGWIng 0.035 NA yes 0.001 yes

X Tetrachloroethane, 1,1,2,2- 79-34-5 0.0003 SCDM 0.0046 0.0003 yes 0.001 NO

X Tetrachloroethylene (perchlorethylene) 127-18-4 0.0050 GWGWIng 0.005 0.005 yes 0.002 yes

X Toluene 108-88-3 1.0 GWGWIng 1.0 1.0 yes 0.002 yes

X Trichloro-1,2,2-trifluoroethane, 1,1,2- 76-13-1 730 GWGWIng 730 NA yes 0.015 yes

X Trichlorobenzene, 1,2,3- 87-61-6 0.073 GWGWIng 0.073 NA yes 0.005 yes

X Trichlorobenzene, 1,2,4- 120-82-1 0.0023 SCDM 0.070 0.0023 yes 0.005 NO

X Trichloroethane, 1,1,1- 71-55-6 0.20 GWGWIng 0.20 0.2 yes 0.001 yes

X Trichloroethane, 1,1,2- 79-00-5 0.0011 SCDM 0.005 0.0011 yes 0.001 yes

X Trichloroethylene (TCE) 79-01-6 0.001 SCDM 0.005 0.001 yes 0.002 NO

X Trichlorofluoromethane 75-69-4 4.0 SCDM 7.3 4.0 yes 0.001 yes

X Trichloropropane, 1,2,3- 96-18-4 0.00000071 SCDM 0.00003 0.00000071 yes 0.001 NO

Trimethylbenzene, 1,2,4- 95-63-6 1.2 GWGWIng 1.2 NA 0.001 yes

Trimethylbenzene, 1,3,5- 108-67-8 1.2 GWGWIng 1.2 NA 0.001 yes
X Vinyl chloride 75-01-4 0.000017 SCDM 0.002 0.000017 yes 0.001 NO

MQL = Method quantitation limit



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)

Method 8270D Semivolatile Organic Compounds by GC/MS

Page 6 of 11

Target 
COC? 

(X)
Method 8270D  Analyte in Water CAS LORP 

(mg/L)
Source of 

LORP

TRRP PCL for 
Residential Class 1, 

2 Groundwater 
PCLs GWGWIng 

(mg/L)

SCDM 
Groundwater 

Exposure Pathway 
Benchmark (mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(mg/L)

Is Lab 
MQL 

<LORP? 
(Y/N)

X Acenaphthene 83-32-9 0.90 SCDM 1.5 0.9 yes 0.0008 yes

X Acenaphthylene 208-96-8 1.5 GWGWIng 1.5 NA yes 0.0008 yes

X Acetophenone 98-86-2 2.4 GWGWIng 2.4 NA yes 0.0008 yes

X Anthracene 120-12-7 4.0 SCDM 7.3 4.0 yes 0.0008 yes

X Atrazine 1912-24-9 0.00029 SCDM 0.0030 0.00029 yes 0.0008 NO

X Benz-a-anthracene 56-55-3 0.000029 SCDM 0.0013 0.00003 yes 0.0008 NO

X Benzaldehyde 100-52-7 2.4 GWGWIng 2.4 NA NO 0.0008 yes

X Benzo-a-pyrene 50-32-8 0.0000029 SCDM 0.00020 0.0000029 yes 0.0008 NO

X Benzo-b-fluoranthene 205-99-2 0.0013 GWGWIng 0.0013 NA yes 0.0008 yes

X Benzo-g,h,i-perylene 191-24-2 0.73 GWGWIng 0.73 NA yes 0.0008 yes

X Benzoic acid 65-85-0 98 GWGWIng 98 NA yes 0.0060 yes

X Benzo-k-fluoranthene 207-08-9 0.00029 SCDM 0.013 0.0003 yes 0.0008 NO

X Benzyl alcohol 100-51-6 2.4 GWGWIng 2.4 NA yes 0.0020 yes

X Biphenyl, 1,1- 92-52-4 1.2 GWGWIng 1.2 NA yes 0.0008 yes

X Bis (2-chloroethoxy) methane 111-91-1 0.00083 GWGWIng 0.00083 NA yes 0.0008 yes

X Bis (2-chloroethyl) ether 111-44-4 0.00083 GWGWIng 0.00083 NA yes 0.0008 yes

X Bis (2-chloroisopropyl) ether 108-60-1 0.013 GWGWIng 0.013 NA yes 0.0008 yes

X Bis (2-ethyl-hexyl) phthalate 117-81-7 0.0015 SCDM 0.006 0.0015 yes 0.0030 NO

X Bromophenyl phenylether, 4- 101-55-3 0.000061 GWGWIng 0.000061 NA yes 0.0008 NO

X Butyl benzyl phthalate 85-68-7 0.035 GWGWIng 0.48 0.035 yes 0.0060 yes

X Caprolactam 105-60-2 12 GWGWIng 12 NA yes 0.0008 yes

X Carbazole 86-74-8 0.003 SCDM 0.046 0.003 yes 0.0008 yes

X Chloro-3-methylphenol, 4- 59-50-7 0.12 GWGWIng 0.12 NA yes 0.0008 yes

X Chloroaniline, p- 106-47-8 0.0046 GWGWIng 0.0046 NA yes 0.0020 yes

X
Chloronaphthalene, 2- 
(chloronaphthalene, beta) 91-58-7 2.0 GWGWIng 2.0 NA yes 0.0008 yes

X Chlorophenol, 2- 95-57-8 0.12 GWGWIng 0.12 NA yes 0.0008 yes

X Chlorophenyl phenylether, 4- 7005-72-3 0.000061 GWGWIng 0.000061 NA yes 0.0008 NO

X Chrysene 218-01-9 0.003 SCDM 0.13 0.003 yes 0.0008 yes

LORP



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)

Method 8270D Semivolatile Organic Compounds by GC/MS

Page 7 of 11

Target 
COC? 

(X)
Method 8270D  Analyte in Water CAS LORP 

(mg/L)
Source of 

LORP

TRRP PCL for 
Residential Class 1, 

2 Groundwater 
PCLs GWGWIng 

(mg/L)

SCDM 
Groundwater 

Exposure Pathway 
Benchmark (mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(mg/L)

Is Lab 
MQL 

<LORP? 
(Y/N)

LORP

X Cresol, o- (2-methylphenol) 95-48-7 1.2 GWGWIng 1.2 NA yes 0.0008 yes

X Cresol, p- (4-methylphenol) 106-44-5 0.12 GWGWIng 0.12 0.18 yes 0.0008 yes

X Dibenz-a,h-anthracene 53-70-3 0.0000029 SCDM 0.00020 0.0000029 yes 0.0008 NO

X Dibenzofuran 132-64-9 0.01 SCDM 0.098 0.01 yes 0.0008 yes

X Dichlorobenzidine, 3,3- 91-94-1 0.0020 GWGWIng 0.0020 NA yes 0.0008 yes

X Dichlorophenol, 2,4- 120-83-2 0.04 GWGWIng 0.073 0.04 yes 0.0008 yes

X Diethyl phthalate 84-66-2 1.0 GWGWIng 20 1.0 yes 0.0060 yes

X Dimethyl phenol, 2,4- 105-67-9 0.49 GWGWIng 0.49 0.73 yes 0.0008 yes

X Dimethylphthalate 131-11-3 20 GWGWIng 20 NA yes 0.0060 yes

X Di-n-butyl phthalate 84-74-2 2.4 GWGWIng 2.4 1.0 yes 0.0060 yes

X
Dinitro-2-methylphenol, 4,6- (dinitro-o-
cresol, 4, 6-) 534-52-1 0.0024 GWGWIng 0.0024 NA yes 0.0020 yes

X Dinitrophenol, 2,4- 51-28-5 0.049 GWGWIng 0.049 NA yes 0.0040 yes

X Dinitrotoluene, 2,4- 121-14-2 0.0013 GWGWIng 0.0013 NA yes 0.0008 yes

X Dinitrotoluene, 2,6- 606-20-2 0.0013 GWGWIng 0.0013 NA yes 0.0008 yes

X Di-n-octyl phthalate 117-84-0 0.10 SCDM 0.98 0.10 yes 0.0060 yes

X Fluoranthene 206-44-0 0.98 GWGWIng 0.98 1.5 yes 0.0008 yes

X Fluorene 86-73-7 0.6 SCDM 0.98 0.6 yes 0.0008 yes

X Hexachlorobenzene 118-74-1 0.000042 SCDM 0.0010 0.000042 yes 0.0008 NO

X Hexachlorobutadiene 87-68-3 0.00086 SCDM 0.012 0.00086 yes 0.0008 yes

X Hexachlorocyclopentadiene (HCCPD) 77-47-4 0.050 GWGWIng 0.050 NA yes 0.0020 yes

X Hexachloroethane 67-72-1 0.017 GWGWIng 0.017 NA yes 0.0008 yes

X Indeno-1,2,3-cd-pyrene 193-39-5 0.000029 SCDM 0.0013 0.000029 yes 0.0008 NO

X Isophorone 78-59-1 0.96 GWGWIng 0.96 NA yes 0.0008 yes

X Methylnaphthalene, 2- 91-57-6 0.06 SCDM 0.098 0.06 yes 0.0008 yes

X Naphthalene 91-20-3 0.3 SCDM 0.49 0.3 yes 0.0008 yes

X Nitroaniline, 2- 88-74-4 0.007 GWGWIng 0.007 NA yes 0.0008 yes

X Nitroaniline, 3- 99-09-2 0.007 GWGWIng 0.007 NA yes 0.0008 yes

X Nitroaniline, 4- 100-01-6 0.046 GWGWIng 0.046 NA yes 0.0008 yes



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)

Method 8270D Semivolatile Organic Compounds by GC/MS

Page 8 of 11

Target 
COC? 

(X)
Method 8270D  Analyte in Water CAS LORP 

(mg/L)
Source of 

LORP

TRRP PCL for 
Residential Class 1, 

2 Groundwater 
PCLs GWGWIng 

(mg/L)

SCDM 
Groundwater 

Exposure Pathway 
Benchmark (mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(mg/L)

Is Lab 
MQL 

<LORP? 
(Y/N)

LORP

X Nitrobenzene 98-95-3 0.03 SCDM 0.049 0.03 yes 0.0008 yes

X Nitrophenol, 2- 88-75-5 0.049 GWGWIng 0.049 NA yes 0.0008 yes

X Nitrophenol, 4- 100-02-7 0.049 GWGWIng 0.049 NA yes 0.0040 yes

X Nitrosodi-n-propylamine, n- 621-64-7 0.00013 GWGWIng 0.00013 NA yes 0.0008 NO

X Nitrosodiphenylamine 86-30-6 0.013 SCDM 0.19 0.013 yes 0.0008 yes

X Pentachlorophenol 87-86-5 0.0001 SCDM 0.0010 0.0001 yes 0.0008 NO

X Phenanthrene 85-01-8 0.73 GWGWIng 0.73 NA yes 0.0008 yes

X Phenol 108-95-2 4.0 GWGWIng 7.3 4.0 yes 0.0008 yes

X Pyrene 129-00-0 0.4 SCDM 0.73 0.4 yes 0.0008 yes

X Trichlorophenol, 2,4,5- 95-95-4 2.4 GWGWIng 2.4 NA yes 0.0008 yes
X Trichlorophenol, 2,4,6- 88-06-2 0.0061 SCDM 0.024 0.0061 yes 0.0008 yes

COC = chemical of concern

Target COC = a chemical of concern associated with the site

CAS = Chemical Abstract Service Registry Number

LORP = Level of required performance as defined in TRRP (highlighted)

TRRP PCL = Texas Risk Reduction Program Protective Concentration Limit (June 29, 2012)
GWGWIng  = TRRP PCL for groundwater ingestion

mg/L = milligrams per liter (ppm)

SCDM = Superfund Chemical Data Matrix (March 31, 2012)

NELAP = National Environmental Laboratory Accreditation Program

MQL = Method quantitation limit



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)

Method 300.0 Chloride by GC/MS

Target COC? 
(X)

Method 
300.0 

Analyte in 
Water

CAS LORP 
(mg/L)

Source of 
LORP

TRRP PCL for 
Residential 
Class 1, 2 

Groundwater 
PCLs GWGWIng 

(mg/L)

SCDM 
Groundwater 

Exposure 
Pathway 

Benchmark 
(mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(mg/L)

Is Lab MQL 
<LORP? 

(Y/N)

X Chloride 16887-00-6 250
Secondary 

MCL5 mg/L NA NA yes 1.000 yes

COC = chemical of concern

Target COC = a chemical of concern associated with the site

CAS = Chemical Abstract Service Registry Number

LORP = Level of required performance as defined in TRRP (highlighted)

TRRP PCL = Texas Risk Reduction Program Protective Concentration Limit (June 29, 2012)
GWGWIng  = TRRP PCL for groundwater ingestion

mg/L = milligrams per liter (ppm)

SCDM = Superfund Chemical Data Matrix (March 31, 2012)

NELAP = National Environmental Laboratory Accreditation Program

MQL = Method quantitation limit

LORP



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)

Method 903.1 Radium 226

Target COC? 
(X)

Method 
903.1 
Analyte in 
Water CAS LORP

Source of 
LORP

  
for 

Residential 
Class 1, 2 

Groundwater 
PCLs 

GWGWIng 

(mg/L)

SCDM 
Groundwater 
Exposure 
Pathway 
Benchmark 
(mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(pCi/L)

Is Lab MQL 
<LORP? 
(Y/N)

X Radium 226 13982-63-3 5.0 pCi/L MCL NA NA yes 1.000 yes

COC = chemical of concern

Target COC = a chemical of concern associated with the site

CAS = Chemical Abstract Service Registry Number

LORP = Level of required performance as defined in TRRP (highlighted)

TRRP PCL = Texas Risk Reduction Program Protective Concentration Limit (November 12, 2014)
GWGWIng  = TRRP PCL for groundwater ingestion

pCi/L = Picocuries per liter (ppm)

SCDM = Superfund Chemical Data Matrix (March 31, 2012)

NELAP = National Environmental Laboratory Accreditation Program

MQL = Method quantitation limit

MCL =  = Maximum Contaminant Level promulgated by National Primary Drinking Water Standards

LORP



SSDAP 
Table 4 ANALYTES AND TARGET COCs (AQUEOUS)

Method 904.0 Radium 228

Target COC? 
(X)

Method 
904.0 
Analyte in 
Water CAS LORP

Source of 
LORP

TRRP PCL 
for 

Residential 
Class 1, 2 

Groundwate
r PCLs 

GWGWIng 

(mg/L)

SCDM 
Groundwate
r Exposure 
Pathway 
Benchmark 
(mg/L) 

Is Lab 
NELAP 

accredited? 
(Y/N)

Lab MQL 
(pCi/L)

Is Lab MQL 
<LORP? 
(Y/N)

X Radium 228 15262-20-1 5.0 pCi/L MCL NA NA no 3.000 yes

COC = chemical of concern

Target COC = a chemical of concern associated with the site

CAS = Chemical Abstract Service Registry Number

LORP = Level of required performance as defined in TRRP (highlighted)

TRRP PCL = Texas Risk Reduction Program Protective Concentration Limit (November 12, 2014)
GWGWIng  = TRRP PCL for groundwater ingestion

pCi/L = Picocuries per liter (ppm)

SCDM = Superfund Chemical Data Matrix (March 31, 2012)

NELAP = National Environmental Laboratory Accreditation Program

MQL = Method quantitation limit

MCL =  = Maximum Contaminant Level promulgated by National Primary Drinking Water Standards

LORP



Table 5 Analysis Summary

Pathway Samples by 
Medium Analyses by Matrix

Name/Description
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Groundwater 10 10 10 10 10 10 10 10

Field Sample & Analyses Subtotals 10 10 10 10 10 10 10 10

Matrix Spike (1 in 20/matrix) 1 1 1 1 1 1 1 1

Matrix Spike Dup (1 in 20/matrix) 1 1 1 1 1 1 1 1
Field Duplicates (specified in FSP) 1 1 1 1 1 1 1 1

Field Blanks (1 in 20/matrix for VOCs) 1

Esitmate of trip blanks (1/cooler for 
VOCs) 1

Estimate of Equipment Blanks 0

Field & QC Sample & Analysis Totals 13 13 13 15 13 13 13 13

Estimated Batches for data usability review 0 0 0 0 0 0 0

Estimate of number of batches to be 
validated

Instructions
Populate the yellow-highlighted cells based on site-specfic plans.
The white cells contain either text or formulas and are locked.
Green-highlghted cells contain no information and are locked.
Locked cells can be opened with approval from TCEQ SSDAP program coordinator.
Estimate equipment rinsate blanks for non-dedicated equipment based on a frequency of 1 at the beginning of the first day and 1 at the end of each day for each 
Delete columns and rows not used for this FSP.  



TABLE 6 Sample Summary by Pathway 

Pathway 
Matrix 

(aqueous/ 
solid) 

Sample 
Locations, 
Depths and 
Intervals 

Sampling Plan Rationale 
# Name/Description 

 1 
 Groundwater/ 
Private wells in the 
vicinity of the Site 

 Groundwater 

Domestic 
Water Wells, 

locations to be 
determined 

Test up to 10 domestic water wells to determine COC 
concentrations in sole-source drinking water. 



Table 7
Ector Drum Inc. Site

Laborabory Name Analytical Prep 
1 DHL Analytical, Inc.  Austin, TX Method Method

aqueous
metals by ICP-MS 6020A 3010A

Mercury in liquid wastes 7470A
volatile organic compounds by GC/MS 8260C 5030C

semivolatile organic compounds by GC/MS 8270D 3510C
Chloride 300.0

Laborabory Name Analytical Prep 
2 GEL Laboratories, LLC Method Method

aqueous
Radium 226 903.1
Radium 228 904.0
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CHECKLIST 2: FIGURES CHECKLIST 
Figure # Title Information Presented 

 Figure 1 Project Organization Chart Project roles with lines of communication and authority 

 Figure 2 Site Location Map(s) Site Location Map 

 Figure 3 Site Features Map(s) Topography and Wetland Areas 

 Figure 4 Not Used for this FSP Not Used for this FSP 

 Figure 5 Not Used for this FSP Not Used for this FSP 

 Figure 6 Proposed Sample Location Map(s) Proposed Sample Locations 

 



Ector Drum Inc. Site Field Sampling Plan 
Template Version: FY15-03 

Date:  March 2015 
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Figure 1  Project Organization Chart 
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FIGURE 3 
Site Features Map 
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FIGURE 6 
Proposed Sample Locations 
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APPENDICES 

APPENDIX A: LABORATORY CERTIFICATIONS



Texas Commission on Environmental Quality 

NELAP-Recognized Laboratory Accreditation is hereby awarded to 

OHL Analytical, Inc. 
2300 Double Creek Drive 

Round Rock, TX 78664-3801 

in accordance with Texas Water Code Chapter 5, Subchapter R, Title 30 Texas Administrative Code Chapter 25, and 
the National Environmental Laboratory Accreditation Program. 

The laboratory's scope of accreditation includes the fields of accreditation that accompany this certificate. Continued accreditation depends 
upon successful ongoing participation in the program. The Texas Commission on Environmental Quality urges customers to verify the 

laboratory's current location(s) and accreditation status for particular methods and analyses (www.tceq.texas.gov/goto/lab). Accreditation 
does not imply that a product, process, system or person is approved by the Texas Commission on Environmental Quality. 

Certificate Number: T104704211-14-13 

Effective Date: 5/1/2014 

Expiration Date: 4/30/2015 

Executive Director Texas Commission on 
Environmental Quality 



Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

Barium TX 1015 10014605
Beryllium TX 1020 10014605
Boron TX 1025 10014605
Cadmium TX 1030 10014605
Calcium TX 1035 10014605
Chromium TX 1040 10014605
Cobalt TX 1050 10014605
Copper TX 1055 10014605
Iron TX 1070 10014605
Lead TX 1075 10014605
Magnesium TX 1085 10014605
Manganese TX 1090 10014605
Molybdenum TX 1100 10014605
Nickel TX 1105 10014605
Potassium TX 1125 10014605
Selenium TX 1140 10014605
Silver TX 1150 10014605
Sodium TX 1155 10014605
Strontium TX 1160 10014605
Thallium TX 1165 10014605
Tin TX 1175 10014605
Titanium TX 1180 10014605
Vanadium TX 1185 10014605
Zinc TX 1190 10014605

Method
Analyte

EPA 245.1
AB Analyte ID Method ID

Mercury TX 1095 10036609
Method

Analyte
EPA 300.0

AB Analyte ID Method ID
Bromide TX 1540 10053006
Chloride TX 1575 10053006

Page 4 of 39



Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

m+p-xylene TX 5240 10102202
Methyl tert-butyl ether (MTBE) TX 5000 10102202
o-Xylene TX 5250 10102202
Toluene TX 5140 10102202
Xylene (total) TX 5260 10102202

Method
Analyte

EPA 6020
AB Analyte ID Method ID

Aluminum TX 1000 10156204
Antimony TX 1005 10156204
Arsenic TX 1010 10156204
Barium TX 1015 10156204
Beryllium TX 1020 10156204
Boron TX 1025 10156204
Cadmium TX 1030 10156204
Calcium TX 1035 10156204
Chromium TX 1040 10156204
Cobalt TX 1050 10156204
Copper TX 1055 10156204
Iron TX 1070 10156204
Lead TX 1075 10156204
Lithium TX 1080 10156204
Magnesium TX 1085 10156204
Manganese TX 1090 10156204
Molybdenum TX 1100 10156204
Nickel TX 1105 10156204
Potassium TX 1125 10156204
Selenium TX 1140 10156204
Silver TX 1150 10156204
Sodium TX 1155 10156204
Strontium TX 1160 10156204

Page 6 of 39



Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

Thallium TX 1165 10156204
Tin TX 1175 10156204
Titanium TX 1180 10156204
Vanadium TX 1185 10156204
Zinc TX 1190 10156204

Method
Analyte

EPA 608
AB Analyte ID Method ID

Aroclor-1016 (PCB-1016) TX 8880 10103603
Aroclor-1221 (PCB-1221) TX 8885 10103603
Aroclor-1232 (PCB-1232) TX 8890 10103603
Aroclor-1242 (PCB-1242) TX 8895 10103603
Aroclor-1248 (PCB-1248) TX 8900 10103603
Aroclor-1254 (PCB-1254) TX 8905 10103603
Aroclor-1260 (PCB-1260) TX 8910 10103603

Method
Analyte

EPA 624
AB Analyte ID Method ID

1,1,1-Trichloroethane TX 5160 10107207
1,1,2,2-Tetrachloroethane TX 5110 10107207
1,1,2-Trichloroethane TX 5165 10107207
1,1-Dichloroethane TX 4630 10107207
1,1-Dichloroethylene TX 4640 10107207
1,2-Dibromoethane (EDB, Ethylene dibromide) TX 4585 10107207
1,2-Dichlorobenzene TX 4610 10107207
1,2-Dichloroethane (Ethylene dichloride) TX 4635 10107207
1,2-Dichloropropane TX 4655 10107207
1,3-Dichlorobenzene TX 4615 10107207
1,4-Dichlorobenzene TX 4620 10107207
2-Butanone (Methyl ethyl ketone, MEK) TX 4410 10107207
2-Chloroethyl vinyl ether TX 4500 10107207
Acetone (2-Propanone) TX 4315 10107207
Acrolein (Propenal) TX 4325 10107207

Page 7 of 39



Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

Pyridine TX 5095 10107401
Toxaphene (Chlorinated camphene) TX 8250 10107401

Method
Analyte

EPA 7196
AB Analyte ID Method ID

Chromium (VI) TX 1045 10162400
Method

Analyte
EPA 7470

AB Analyte ID Method ID
Mercury TX 1095 10165807

Method
Analyte

EPA 8015
AB Analyte ID Method ID

Diesel range organics (DRO) TX 9369 10173203
Ethylene glycol TX 4785 10173203
Gasoline range organics (GRO) TX 9408 10173203
Propylene Glycol TX 6657 10173203

Method
Analyte

EPA 8021
AB Analyte ID Method ID

Benzene TX 4375 10174808
Ethylbenzene TX 4765 10174808
m+p-xylene TX 5240 10174808
Methyl tert-butyl ether (MTBE) TX 5000 10174808
o-Xylene TX 5250 10174808
Toluene TX 5140 10174808
Xylene (total) TX 5260 10174808

Method
Analyte

EPA 8082
AB Analyte ID Method ID

Aroclor-1016 (PCB-1016) TX 8880 10179007
Aroclor-1221 (PCB-1221) TX 8885 10179007
Aroclor-1232 (PCB-1232) TX 8890 10179007
Aroclor-1242 (PCB-1242) TX 8895 10179007
Aroclor-1248 (PCB-1248) TX 8900 10179007
Aroclor-1254 (PCB-1254) TX 8905 10179007

Page 12 of 39



Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

Aroclor-1260 (PCB-1260) TX 8910 10179007
PCBs (total) TX 8870 10179007

Method
Analyte

EPA 8260
AB Analyte ID Method ID

1,1,1,2-Tetrachloroethane TX 5105 10184802
1,1,1-Trichloroethane TX 5160 10184802
1,1,2,2-Tetrachloroethane TX 5110 10184802
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) TX 5195 10184802
1,1,2-Trichloroethane TX 5165 10184802
1,1-Dichloroethane TX 4630 10184802
1,1-Dichloroethylene TX 4640 10184802
1,1-Dichloropropene TX 4670 10184802
1,2,3-Trichlorobenzene TX 5150 10184802
1,2,3-Trichloropropane TX 5180 10184802
1,2,4-Trichlorobenzene TX 5155 10184802
1,2,4-Trimethylbenzene TX 5210 10184802
1,2-Dibromo-3-chloropropane (DBCP) TX 4570 10184802
1,2-Dibromoethane (EDB, Ethylene dibromide) TX 4585 10184802
1,2-Dichlorobenzene TX 4610 10184802
1,2-Dichloroethane (Ethylene dichloride) TX 4635 10184802
1,2-Dichloropropane TX 4655 10184802
1,3,5-Trimethylbenzene TX 5215 10184802
1,3-Dichlorobenzene TX 4615 10184802
1,3-Dichloropropane TX 4660 10184802
1,4-Dichlorobenzene TX 4620 10184802
1-Chlorohexane TX 4510 10184802
2,2-Dichloropropane TX 4665 10184802
2-Butanone (Methyl ethyl ketone, MEK) TX 4410 10184802
2-Chloroethyl vinyl ether TX 4500 10184802
2-Chlorotoluene TX 4535 10184802
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Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

2-Hexanone (MBK) TX 4860 10184802
4-Chlorotoluene TX 4540 10184802
4-Isopropyltoluene (p-Cymene) TX 4915 10184802
4-Methyl-2-pentanone (MIBK) TX 4995 10184802
Acetone (2-Propanone) TX 4315 10184802
Acrolein (Propenal) TX 4325 10184802
Acrylonitrile TX 4340 10184802
Benzene TX 4375 10184802
Bromobenzene TX 4385 10184802
Bromochloromethane TX 4390 10184802
Bromodichloromethane TX 4395 10184802
Bromoform TX 4400 10184802
Carbon disulfide TX 4450 10184802
Carbon tetrachloride TX 4455 10184802
Chlorobenzene TX 4475 10184802
Chlorodibromomethane TX 4575 10184802
Chloroethane (Ethyl chloride) TX 4485 10184802
Chloroform TX 4505 10184802
cis-1,2-Dichloroethylene TX 4645 10184802
cis-1,3-Dichloropropene TX 4680 10184802
Dibromomethane (Methylene bromide) TX 4595 10184802
Dichlorodifluoromethane (Freon-12) TX 4625 10184802
Ethylbenzene TX 4765 10184802
Ethyl-t-butylether (ETBE) (2-Ethoxy-2-methylpropane) TX 4770 10184802
Hexachlorobutadiene TX 4835 10184802
Iodomethane (Methyl iodide) TX 4870 10184802
Isopropyl ether TX 4905 10184802
Isopropylbenzene (Cumene) TX 4900 10184802
m+p-xylene TX 5240 10184802
Methyl acetate TX 4940 10184802
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Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

Methyl bromide (Bromomethane) TX 4950 10184802
Methyl chloride (Chloromethane) TX 4960 10184802
Methyl tert-butyl ether (MTBE) TX 5000 10184802
Methylcyclohexane TX 4965 10184802
Methylene chloride (Dichloromethane) TX 4975 10184802
Naphthalene TX 5005 10184802
n-Butylbenzene TX 4435 10184802
n-Propylbenzene TX 5090 10184802
o-Xylene TX 5250 10184802
sec-Butylbenzene TX 4440 10184802
Styrene TX 5100 10184802
T-amylmethylether (TAME) TX 4370 10184802
tert-Butyl alcohol TX 4420 10184802
tert-Butylbenzene TX 4445 10184802
Tetrachloroethylene (Perchloroethylene) TX 5115 10184802
Toluene TX 5140 10184802
Total trihalomethanes TX 5205 10184802
trans-1,2-Dichloroethylene TX 4700 10184802
trans-1,3-Dichloropropylene TX 4685 10184802
trans-1,4-Dichloro-2-butene TX 4605 10184802
Trichloroethene (Trichloroethylene) TX 5170 10184802
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11) TX 5175 10184802
Vinyl acetate TX 5225 10184802
Vinyl chloride TX 5235 10184802
Xylene (total) TX 5260 10184802

Method
Analyte

EPA 8270
AB Analyte ID Method ID

1,2,4,5-Tetrachlorobenzene TX 6715 10185805
1,2,4-Trichlorobenzene TX 5155 10185805
1,2-Dichlorobenzene TX 4610 10185805
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Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

1,2-Diphenylhydrazine TX 6220 10185805
1,3-Dichlorobenzene TX 4615 10185805
1,4-Dichlorobenzene TX 4620 10185805
1-Naphthylamine TX 6425 10185805
2,3,4,6-Tetrachlorophenol TX 6735 10185805
2,4,5-Trichlorophenol TX 6835 10185805
2,4,6-Trichlorophenol TX 6840 10185805
2,4-Dichlorophenol TX 6000 10185805
2,4-Dimethylphenol TX 6130 10185805
2,4-Dinitrophenol TX 6175 10185805
2,4-Dinitrotoluene (2,4-DNT) TX 6185 10185805
2,6-Dichlorophenol TX 6005 10185805
2,6-Dinitrotoluene (2,6-DNT) TX 6190 10185805
2-Chloronaphthalene TX 5795 10185805
2-Chlorophenol TX 5800 10185805
2-Methyl-4,6-dinitrophenol (4,6-Dinitro-2-methylphenol) TX 6360 10185805
2-Methylnaphthalene TX 6385 10185805
2-Methylphenol (o-Cresol) TX 6400 10185805
2-Naphthylamine TX 6430 10185805
2-Nitroaniline TX 6460 10185805
2-Nitrophenol TX 6490 10185805
2-Picoline (2-Methylpyridine) TX 5050 10185805
3,3'-Dichlorobenzidine TX 5945 10185805
3-Methylcholanthrene TX 6355 10185805
3-Nitroaniline TX 6465 10185805
4,4'-DDD TX 7355 10185805
4,4'-DDE TX 7360 10186002
4,4'-DDT TX 7365 10185805
4-Aminobiphenyl TX 5540 10185805
4-Bromophenyl phenyl ether (BDE-3) TX 5660 10185805
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Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

4-Chloro-3-methylphenol TX 5700 10185805
4-Chloroaniline TX 5745 10185805
4-Chlorophenyl phenylether TX 5825 10185805
4-Dimethyl aminoazobenzene TX 6105 10185805
4-Methylphenol (p-Cresol) TX 6410 10185805
4-Nitroaniline TX 6470 10185805
4-Nitrophenol TX 6500 10185805
7,12-Dimethylbenz(a) anthracene TX 6115 10185805
a-a-Dimethylphenethylamine TX 6125 10185805
Acenaphthene TX 5500 10185805
Acenaphthylene TX 5505 10185805
Acetophenone TX 5510 10185805
Aldrin TX 7025 10186002
alpha-BHC (alpha-Hexachlorocyclohexane) TX 7110 10186002
alpha-Chlordane TX 7240 10185601
Aniline TX 5545 10185805
Anthracene TX 5555 10185805
Aroclor-1016 (PCB-1016) TX 8880 10186002
Aroclor-1221 (PCB-1221) TX 8885 10185203
Aroclor-1232 (PCB-1232) TX 8890 10185407
Aroclor-1242 (PCB-1242) TX 8895 10185203
Aroclor-1248 (PCB-1248) TX 8900 10186002
Aroclor-1254 (PCB-1254) TX 8905 10185601
Aroclor-1260 (PCB-1260) TX 8910 10185203
Atrazine TX 7065 10185805
Azinphos-methyl (Guthion) TX 7075 10185805
Benzidine TX 5595 10185805
Benzo(a)anthracene TX 5575 10185805
Benzo(a)pyrene TX 5580 10185805
Benzo(b)fluoranthene TX 5585 10185805
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Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

Benzo(e)pyrene TX 5605 10185805
Benzo(g,h,i)perylene TX 5590 10185805
Benzo(k)fluoranthene TX 5600 10185805
Benzoic acid TX 5610 10185805
Benzyl alcohol TX 5630 10185805
beta-BHC (beta-Hexachlorocyclohexane) TX 7115 10185203
Biphenyl TX 5640 10185805
bis(2-Chloroethoxy)methane TX 5760 10185805
bis(2-Chloroethyl) ether TX 5765 10185805
bis(2-Chloroisopropyl) ether TX 5780 10185805
bis(2-Ethylhexyl) phthalate (DEHP) TX 6255 10185805
Butyl benzyl phthalate TX 5670 10185805
Caprolactam TX 7180 10185805
Carbaryl (Sevin) TX 7195 10185407
Carbazole TX 5680 10185805
Carbophenothion TX 7220 10185407
Chlordane (tech.) TX 7250 10185203
Chlorfenvinphos TX 7255 10185805
Chrysene TX 5855 10185805
Coumaphos TX 7315 10186002
Crotoxyphos TX 7330 10185407
delta-BHC (delta-Hexachlorocyclohexane) TX 7105 10185805
Demeton TX 7390 10185407
Demeton-o TX 7395 10185203
Demeton-s TX 7385 10185601
Dibenz(a,h) anthracene TX 5895 10185805
Dibenzofuran TX 5905 10185805
Dichlorovos (DDVP, Dichlorvos) TX 8610 10186002
Dicrotophos TX 7465 10185407
Dieldrin TX 7470 10186002
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Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

Diethyl phthalate TX 6070 10185805
Dimethoate TX 7475 10185805
Dimethyl phthalate TX 6135 10185805
Di-n-butyl phthalate TX 5925 10185805
Di-n-octyl phthalate TX 6200 10185805
Dioxathion TX 7495 10185203
Diphenylamine TX 6205 10185805
Disulfoton TX 8625 10185601
Endosulfan I TX 7510 10185805
Endosulfan II TX 7515 10185203
Endosulfan sulfate TX 7520 10185601
Endrin TX 7540 10185203
Endrin aldehyde TX 7530 10185805
Endrin ketone TX 7535 10186002
EPN (Phosphonothioic acid, phenyl-, O-ethyl O-(p-nitrophenyl) ester) TX 7550 10186002
Ethion TX 7565 10185805
Ethyl methanesulfonate TX 6260 10185805
Famphur TX 7580 10185407
Fensulfothion TX 7600 10185203
Fenthion TX 7605 10186002
Fluoranthene TX 6265 10185805
Fluorene TX 6270 10185805
gamma-BHC (Lindane, gamma-Hexachlorocyclohexane) TX 7120 10185203
gamma-Chlordane TX 7245 10185203
Heptachlor TX 7685 10185601
Heptachlor epoxide TX 7690 10185805
Hexachlorobenzene TX 6275 10185805
Hexachlorobutadiene TX 4835 10185805
Hexachlorocyclopentadiene TX 6285 10185805
Hexachloroethane TX 4840 10185805
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Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

Hexachlorophene TX 6290 10185805
Indeno(1,2,3-cd) pyrene TX 6315 10185805
Isodrin TX 7725 10185407
Isophorone TX 6320 10185805
Leptophos TX 7755 10186002
Malathion TX 7770 10186002
Methoxychlor TX 7810 10185601
Methyl methanesulfonate TX 6375 10185805
Methyl parathion (Parathion, methyl) TX 7825 10185203
Mevinphos TX 7850 10186002
Monocrotophos TX 7880 10185203
Naled TX 7905 10185203
Naphthalene TX 5005 10185805
Nitrobenzene TX 5015 10185805
n-Nitrosodiethylamine TX 6525 10185805
n-Nitrosodimethylamine TX 6530 10185805
n-Nitrosodi-n-butylamine TX 5025 10185805
n-Nitrosodi-n-propylamine TX 6545 10185805
n-Nitrosodiphenylamine TX 6535 10185805
n-Nitrosopiperidine TX 6560 10185805
Parathion, ethyl TX 7955 10185805
Pentachlorobenzene TX 6590 10185805
Pentachloronitrobenzene (PCNB) TX 6600 10185805
Pentachlorophenol TX 6605 10185805
Phenacetin TX 6610 10185805
Phenanthrene TX 6615 10185805
Phenol TX 6625 10185805
Phorate TX 7985 10186002
Phosmet (Imidan) TX 8000 10186002
Phosphamidon TX 8005 10185805
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Texas Commission on 
Environmental Quality

DHL Analytical, Inc.

2300 Double Creek Drive  
Round Rock, TX  78664-3801

4/30/2015Expiration Date:
Certificate: T104704211-14-13

5/1/2014Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

Pronamide (Kerb) TX 6650 10185805
Pyrene TX 6665 10185805
Pyridine TX 5095 10185805
Quinoline TX 6670 10185805
Sulfotepp TX 8155 10186002
Terbufos TX 8185 10185805
Tetrachlorvinphos (Stirophos, Gardona) TX 8197 10186002
Tetraethyl pyrophosphate (TEPP) TX 8210 10185407
Toxaphene (Chlorinated camphene) TX 8250 10185203

Method
Analyte

EPA 8321
AB Analyte ID Method ID

2,4,5-T TX 8655 10188804
2,4-D TX 8545 10188804
2,4-DB TX 8560 10188804
Dalapon TX 8555 10188804
Dicamba TX 8595 10188804
Dichloroprop (Dichlorprop, Weedone) TX 8605 10188804
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP) TX 8620 10188804
MCPA TX 7775 10188804
MCPP TX 7780 10188804
Silvex (2,4,5-TP) TX 8650 10188804

Method
Analyte

EPA 8330
AB Analyte ID Method ID

1,3,5-Trinitrobenzene (1,3,5-TNB) TX 6885 10189807
1,3-Dinitrobenzene (1,3-DNB) TX 6160 10189807
2,4,6-Trinitrotoluene (2,4,6-TNT) TX 9651 10189807
2,4-Dinitrotoluene (2,4-DNT) TX 6185 10189807
2,6-Dinitrotoluene (2,6-DNT) TX 6190 10189807
2-Amino-4,6-dinitrotoluene (2-am-dnt) TX 9303 10189807
2-Nitrotoluene TX 9507 10189807
3-Nitrotoluene TX 9510 10189807
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Texas Commission on 
Environmental Quality

GEL Laboratories, LLC

2040 Savage Road  
Charleston, SC  29407-4731

2/28/2016Expiration Date:
Certificate: T104704235-15-10

3/1/2015Issue Date:

NELAP - Recognized Laboratory Fields of Accreditation

These fields of accreditation supercede all previous fields.  The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses.

Non-Potable WaterMatrix:

RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) UT 9432 10189807
Method

Analyte
EPA 900.0

AB Analyte ID Method ID
Gross-alpha UT 2830 10112400
Gross-beta UT 2840 10112400

Method
Analyte

EPA 9012
AB Analyte ID Method ID

Amenable cyanide UT 1510 10193201
Total cyanide UT 1645 10193201

Method
Analyte

EPA 9020
AB Analyte ID Method ID

Total organic halides (TOX) UT 2045 10194000
Method

Analyte
EPA 903.1

AB Analyte ID Method ID
Radium-226 UT 2965 10113403

Method
Analyte

EPA 9034
AB Analyte ID Method ID

Sulfide UT 2005 10196006
Method

Analyte
EPA 9040

AB Analyte ID Method ID
pH UT 1900 10196802

Method
Analyte

EPA 9041
AB Analyte ID Method ID

pH UT 1900 10197601
Method

Analyte
EPA 9050

AB Analyte ID Method ID
Conductivity UT 1610 10198604

Method
Analyte

EPA 9056
AB Analyte ID Method ID

Bromide UT 1540 10199209
Chloride UT 1575 10199209
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CHECKLIST 3: FIELD SOP CHECKLIST 
 # SOP Name 
 1.1 Initial Site Reconnaissance 
 1.2 Site Preparation and Control 
 1.3 Site Restoration 
 1.4 Investigative Derived Waste (IDW) 
 1.5 Decontamination 
 6.1 Documentation and Reporting 
 6.3 VOC Samples 
 6.4 Sample Handling and Control 
 6.5 QC Samples 
 6.6 Sample Identification and Documentation 
 7.5 Measurement of Field Parameters 
 7.8 Groundwater Sampling Using a Low-flow Techniques 
 7.9 Purging a Drinking Water Well 
 7.10 Sampling a Drinking Water Well 
 17.1 GPS Data Collection and Submission 

 



 

STANDARD OPERATING PROCEDURE NO. 1.1 
INITIAL SITE RECONNAISSANCE 

SOP#: 1.1 
DATE: 8/28/2013 

REVISION #:  1 
PAGE 1 of 2 

 

 
TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

 

1.0 METHOD SUMMARY 

This standard operating procedure (SOP) provides guidance for conducting an initial site reconnaissance. 
The purpose of this reconnaissance is to familiarize personnel with the site and to identify hazards which 
may affect field activities. 

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

2.1 Equipment List 

 Health and Safety Plan 

 Appropriate personal protective equipment (PPE)  

 Any other equipment listed in the Health and Safety Plan 

 

3.0 PROCEDURES 

1. Identify property and/or facility owners. 

2. Obtain property access (access agreements). 

3. Identify property boundaries. 

4. Identify any special requirements for the preparation of the site (e.g., heavy equipment required to clear 
trees). 

5. Identify areas on the site which may require control (e.g., fencing). 

6. Identify vehicle access routes. 

7. An organic vapor analyzer (OVA) is typically used during this survey.  These gross measurements may be 
used on a preliminary basis to (1) determine levels of personal protection, (2) establish site work zones, 
and (3) map candidate areas for more thorough qualitative and quantitative studies involving air 
sampling. 

8. Identify locations for central decontamination area and exits for it, field office/laboratory, and 
emergency equipment (e.g., fire extinguishers and PPE). 

9. Prior to investigative activities inspect and photograph the site for indications of contamination and 
other important features, including but not limited to:  

a. Presence and estimated area of source material, wastes, releases, or threatened releases; 

b. Topography, overland flow pathways, surface well casing, and other features which may 
affect the mobility and migration of COCs; 

c. Potential for releases from the site; 

d. Location, dimensions, and conditions of Areas of Concern; 

e. Condition of site security (e.g. fence, gates, locks, signage); and 

f. Other relevant site features. 

10. Provide a description of each important site features in field log book entries. 



 

STANDARD OPERATING PROCEDURE NO. 1.1 
INITIAL SITE RECONNAISSANCE 

SOP#: 1.1 
DATE: 8/28/2013 

REVISION #:  1 
PAGE 2 of 2 

 

 
TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

 

4.0 CAUTIONS AND INTERFERENCES 

Two people should perform the initial site reconnaissance staying together at all times.  Also, all 
instrumentation should be intrinsically safe or enclosed in explosion-proof casing. 



 
 

 

STANDARD OPERATING PROCEDURE NO. 1.2 

PREPARATION AND CONTROL 
SOP#: 1.2 
DATE: 4/25/2001 
REVISION #:  0 
PAGE 1 of 2 

 

 
TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

1.0 METHOD SUMMARY 

This standard operating procedure (SOP) provides guidance for site preparation and control.  It is intended 
to assist field personnel in preparing the site before conducting any work activities. 

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

2.1 Equipment List 

 Appropriate personal protective 
equipment (PPE) 

 Caution tape, orange cones and/or other 
visible means of delineating boundaries  

 Heavy gauge plastic sheeting 

 Collection systems for decontamination 
areas (e.g., sump pump) 

 55-gallon drums or other appropriate 
containers  

 Sheets of plywood 

 Hay bales 

 2 x 4 lumber  

 Landscape timbers 

 Tables or sawhorse benches 

 Site Plan 

3.0 PROCEDURES 

1. Don appropriate PPE. 

2. Identify and mark utility locations in accordance with SOP 2.4  

3. Designate and mark the decontamination zone with caution tape, orange cones and/or other visible 
means.  To control access of personnel and equipment to possible contaminants, the site will be 
divided into work zones. There is only one entrance and exit to the zones.  Three categories of zones 
and one command post are utilized. For all operations except Level D, work zones will be designated 
as follows: 

a. Support Zone or Clean Zone -- Along with the command post, this is the outermost boundary 
of the site.  Contamination of personnel and equipment in this area is unlikely. 

b. Contamination Reduction Zone -- This area serves as a corridor between the exclusion zone 
and the support zone and is the area where decontamination activities occur. All personnel 
and equipment passing through this corridor from the exclusion zone to the support zone 
must undergo appropriate decontamination.  

c. Exclusion Zone -- This is the area where actual operations are being conducted. Access to this 
area is limited to personnel and equipment being utilized at that particular time for the 
specific operation in progress. The risk of contamination in this area is high. 

4. Create a central decontamination area for drilling rigs and other large equipment (see SOP 1.5).  The 
decontamination area should be large enough to allow storage of cleaned equipment and materials 
prior to use, as well as drums of decontamination waste.  The decontamination area shall be lined 
with heavy gauge plastic sheeting, and designed with a collection system to capture decontamination 
waters.  Solid wastes shall be accumulated in 55-gallon drums or other appropriate containers and 
stored in a designated investigative derived waste (IDW) storage area (see SOP 1.4). 

a. A large equipment decontamination pad can be constructed by placing sheets of plywood on 
the ground and covering them with plastic sheeting.  Walls for controlling over spray can be 



 
 

 

STANDARD OPERATING PROCEDURE NO. 1.2 

PREPARATION AND CONTROL 
SOP#: 1.2 
DATE: 4/25/2001 
REVISION #:  0 
PAGE 2 of 2 

 

 
TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

created from hay bales or by constructing 2 x 4 frames covered with plastic sheeting.  
Landscape timbers can be used to create berms around the floor of the decontamination pad. 
 A sump pump should be used to collect decontamination water and transfer the water to 55-
gallon drums. 

b. A small equipment decontamination line can be created by placing plastic sheeting on the 
ground and using tables or sawhorse benches to hold wash basins. 

c. Decontamination lines are site specific since they are dependent upon the types of 
contamination and the type of work activity onsite. It is usually a location in a shaded area in 
which the wind can help to cool personnel. 

5. Identify the locations of utilities, the field office/laboratory, IDW storage areas, exclusion zone, 
contamination reduction zone (including decontamination facilities), and the clean zone on a site 
plan.  

 

4.0 CAUTIONS AND INTERFERENCES 

This section is not applicable to this SOP. 



 

STANDARD OPERATING PROCEDURE NO. 1.3 

SITE RESTORATION 
SOP#: 1.3 

DATE: 4/25/2001 
REVISION #:  0 

PAGE 1 of 1 
 

 
TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

1.0 METHOD SUMMARY 

This standard operation procedure (SOP) describes the steps necessary for site restoration.  Upon 
completion of field activities, the site should be repaired to its original condition when possible.  All drums 
or waste containers should be staged in a designated staging area and all other waste should be removed.  All 
borings should be backfilled.  

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

Varies depending on which of the following tasks are completed. 

 

3.0 PROCEDURES 

1. Minimize impacts to work sites and sampling locations, particularly those in or near sensitive 
environments, such as wetlands with the use of soil erosion fences or by diverting streams/brooks during 
work operations. 

2. Fill boreholes and pits, re-vegetate or erect erosion fences as necessary, re-establish streams, brooks, etc, 
as applicable. 

3. Remove all sampling, decontamination equipment, and other items introduced to the site upon 
completion of work. 

4. Remove all drums, trash, and other waste upon completion of work at the site. 

5. Transport decontamination and/or purge water and soil cuttings to the designated locations. 

 

4.0 CAUTIONS AND INTERFERENCES 

This section is not applicable to this SOP. 



 

  SOP#: 1.4 
 STANDARD OPERATING PROCEDURE NO. 1.4 DATE: 8/28/2013 
 INVESTIGATION-DERIVED WASTE REVISION #: 1 
  PAGE 1 of 2 
 

 
 
 

 

1.0 METHOD SUMMARY 

This standard operating procedure (SOP) describes procedures for managing investigation-derived 
waste (IDW) generated during field activities. IDW should be classified and disposed of in accordance 
with applicable laws and regulations. It is the goal of the Superfund Program to properly 
dispose of all IDW in the fiscal year in which it was generated. IDW should be properly 
disposed based on waste classification results. IDW may include, but is not limited to: 
 
 Environmental media IDW such as soil cuttings from drilling or hand augering, ground water 

obtained through well development or well purging, and excess sample material; 

 Personnel protective equipment (PPE) such as disposable coveralls, gloves, booties, and 
respirator canisters; 

 Disposable equipment such as plastic tarps and equipment covers, aluminum foil, PVC pipe, 
disposable bailers, rope, twine, plastic tubing, broken or unused sample containers, and tape; 

 Trash such as boxes, packing and shipping materials, and paper; 

 Drilling mud and drilling water; and  

 Purge and Decontamination waters. 

The IDW will be segregated at the Site according to matrix (solid or liquid) and how it was derived (drill 
cuttings, drilling fluid, decontamination fluids, or purged groundwater). Each container will be properly 
labeled with site identification, sampling point, matrix, target chemicals of concern, and other pertinent 
information for handling. Although most of these materials are non-hazardous, occasionally IDW which 
meets the definition of hazardous waste may be generated. To the extent possible, non-hazardous waste 
should be segregated from hazardous waste. 

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

2.1 Equipment List 

 U.S. Department of Transportation (DOT)-
approved containers (e.g., 55-gallon drums, 
roll-off bins) 

 Wrenches for securing drum lids 

 Labels and/or paint or pens capable of 
withstanding outdoor environments for a 
number of years 

 Lumber (for staging area construction) 

 Plastic sheeting (for staging area 
construction) 

 Plywood (for staging area construction) 

 5-gallon buckets 

 Manifests 

 Container log 

 

3.0 PROCEDURES 

Segregate the IDW according to matrix (e.g., solid, liquid, sludge), origin, and likely disposal 
classification (non-hazardous versus hazardous). Classify IDW based on waste classification results.  
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If practical, reduce the volume of IDW by compaction. Regularly collect IDW, litter, and garbage to 
maintain the cleanliness and orderliness of the Site. All IDW should be properly containerized, labeled, 
staged, and disposed of. 

 

3.1 Non-Hazardous IDW 

 

GENERAL PROCEDURES 
 
The following general procedures apply to non-hazardous IDW that must be containerized, sampled, 
and/or must remain on-site for a period of time.  

 
1. Keep non-hazardous IDW segregated from IDW that may meet the definition of hazardous waste. 

 
2. Keep obviously-contaminated IDW (e.g., oily soil cuttings) segregated from apparently 

non-contaminated IDW.  
 

3. Place IDW in appropriate containers (e.g., U.S. DOT 55-gallon drums, roll-off bins, trash bags, etc.) 
 

4. To the extent practical, containerize IDW from different locations separately to facilitate proper 
classification and disposal. Drill cuttings from different boreholes can be put in the same drums 
provided they originate from similar areas of the site (e.g., up-gradient, background borings, etc.). 
 

5. Transport containers to the staging area in a manner to prevent spillage or evaporative loss. 
 

6. Store containers in an appropriate staging area. 
 

7. Label each container with site identification, date of accumulation, description and source of the 
materials, contact information, and other pertinent information.  
 

8. Record the sample numbers which will be used to classify each container in the field logbook.   
 

9. Collect classification samples (if appropriate) from the IDW. 
 

10. Analyze samples for appropriate Target Chemicals of Concern (Target COCs). 
 

11. Review classification sample results. 
 

12. Classify the IDW for disposal. 
 

13. Prepare transport documentation as needed. 
 

14. Transport IDW to appropriate disposal facility. 
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15. If the IDW was generated at an active facility, consider obtaining permission from the operator of the 
facility to place non-hazardous IDW in facility dumpsters, if available.   
 

16. On larger projects, waste hauling services may be obtained and a dumpster located at the site. 
 

17. Include the completed log of IDW information and labeling and a rough sketch of the IDW locations 
with the identifiers of each container in the field logbook. 
 

18. Maintain a log (Appendix A) of all containers, stating their identification number and contents.   
 

19. Document disposal of IDW in a report or email to the TCEQ Project Manager (PM) (include waste 
manifests). 

 
 
UN-CONTAMINATED ENVIRONMENTAL MEDIA IDW 
 
If acceptable to the TCEQ PM, it may be possible to return uncontaminated environmental media to the 
site based on the analytical results of samples collected from associated environmental media. For 
example, it may be acceptable to characterize drill cuttings based on the borehole sample results from 
which the cuttings originated; or well purge-water may be characterized based on the groundwater 
sample results from the well from which the purge-water originated. For the purposes of this SOP, 
“uncontaminated” environmental media are soil or water which do not contain Target COCs at 
concentrations in excess of the TRRP Assessment Level. The following procedures should be used for 
uncontaminated environmental media as site conditions allow: 

 
1. Containerize and store the environmental media IDW; 

 
2. Associate samples with environmental media IDW; 

 
3. In the field logbook, record associated environmental samples for each container;  

 
4. Collect classification samples from representative containers; 

 
5. Classify the IDW based on 1) analyses of associated environmental samples or 2) samples from 

environmental media IDW; and 
 

6. After reviewing associated sample results and obtaining TCEQ PM Concurrence, deposit 
uncontaminated environmental media IDW at the site.  

Soil IDW should be properly containerized in U.S. Department of Transportation (DOT)-approved 
containers (55-gallon drums or roll-off bins), labeled, and staged on-site pending. 
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TRASH, DISPOSABLE EQUIPMENT, AND PERSONNEL PROTECTIVE EQUIPMENT 
(PPE) 
 
Non-investigative waste, such as litter and household garbage, should be collected on an as-needed basis 
to maintain the Site in a clean and orderly manner. This waste will be containerized and transported to 
the designated sanitary landfill or collection bin. The following procedures should be followed for 
disposal of trash, equipment, and PPE. 
 

1. Non-hazardous IDW, such as litter, garbage, and non-contaminated PPE, should be collected, 
stored in appropriate containers, and properly disposed of.   
 

2. Obviously uncontaminated IDW such as trash may be disposed of in accordance with applicable 
laws.  
 

3. With the owner’s permission, trash may be disposed of in available dumpsters, at appropriate 
landfills, or other public disposal locations. 
 

4. Used PPE should be properly decontaminated, placed in plastic trash bags, and disposed of in 
accordance with applicable laws. 

 
DRILLING MUD AND DRILLING WATER 
 
The following procedures should be followed for disposal of drilling mud and drilling water. 
 

1. Dispose of drill cuttings, purge or development water, and drilling mud in a permitted landfill or 
sanitary sewer.   
 

2. Alternatively, obtain permission to place IDW in active facility treatment systems. 

 
 
PURGE AND DECONTAMINTION WATERS 
 
Purge and decontamination water will be properly containerized, labeled, and stored on site in 55 gallon 
drums. The following procedures should be followed for disposal of decontamination waters. 
 

1. Collect waste classification samples from decontamination waters. 
 

2. Classify IDW based on the analytical results. 
 

3. With the concurrence of the TCEQ PM, pour uncontaminated decontamination water out on the 
site  
 

4. Properly dispose of decontamination waters off-site.  
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3.2 HAZARDOUS IDW 

A disposal subcontractor will dispose of any hazardous IDW as specified in applicable regulations. 
 

1. To the extent possible, avoid generating IDW that may meet the definition of hazardous waste. 
 

2. Keep non-hazardous IDW segregated from IDW that may meet the definition of hazardous 
waste. 

 
3. Properly containerize and label IDW that is suspected to meet the definition of hazardous waste. 
   
4. Store these materials in appropriate containers at a segregated staging area with a secondary 

containment structure. 
  
5. Perform waste classification analyses requested by the potential disposal facility. 

 
6. Review sample results to determine waste classification. 

 
7. Manifest and transport hazardous waste to a permitted treatment or disposal facility in 

accordance with waste classification and applicable laws. 
 

8. If required, file an Annual Waste Summary with the TCEQ Office of Waste by the applicable 
deadline.  
 

4.0 CAUTIONS AND INTERFERENCES 

 

Further guidance on IDW requirements for CERCLA sites may be found at: 

 

http://www.epa.gov/superfund/policy/remedy/pdfs/RCRA_Biennial_Report_Requirements_fo
r_CERCLA.pdf
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1.0 METHOD SUMMARY 

This standard operating procedure (SOP) provides a description of the methods used for preventing, 
minimizing, or limiting cross-contamination of samples due to inappropriate or inadequate equipment 
decontamination and to provide general guidelines for developing decontamination procedures for sampling 
equipment used during hazardous waste operations. This SOP does not address detailed personnel 
decontamination; however, all disposable Personal Protective Equipment (PPE) will be decontaminated such 
that it can be disposed of as Class 3 waste. Non-dedicated sampling equipment and tools will be 
decontaminated prior to use and between sample locations. Dedicated sampling equipment will be 
decontaminated prior to first use, unless certified free of contaminants by the manufacturer. The TCEQ 
Project Manager (PM) may modify the decontamination frequency, as appropriate. 
 
Removing or neutralizing contaminants from equipment minimizes the likelihood of sample cross 
contamination, reduces or eliminates transfer of contaminants to clean areas, and prevents the mixing of 
incompatible substances. Gross contamination can be removed by physical decontamination procedures. 
These abrasive and non-abrasive methods include the use of brushes, air and wet blasting, and high and low 
pressure water cleaning.  

2.0 EQUIPMENT/APPARATUS/REAGENTS 

 non-phosphate detergent 

 tap water 

 distilled or deionized water 

 long and short handled brushes 

 bottle brushes 

 drop cloth/plastic sheeting 

 paper towels 

 plastic or galvanized tubs or buckets 

 pressurized sprayers 

 aluminum foil 

 re-sealable bags 

 

 trash bags 

 appropriate personal protective 
equipment (PPE) 

 face shield (for hard hat) 

 high pressure washer (if necessary) 

 fuel for high pressure washer 

 55-gallon drums 

 plywood 

 sump pump 

 landscape timbers, 4 x 4's, or 2 x 4's 

 

 

3.0 PROCEDURES 

3.1 Decontamination 

Decontamination of drilling equipment, well construction materials, sampling equipment, tools, etc. shall be 
described in the project work plan or field sampling plan. All samples and equipment leaving the 
contaminated area of a site must be decontaminated to remove any contamination that may have adhered to 
equipment. This includes casing, drill bits, auger flights, the portions of drill rigs that stand above boreholes, 
sampling devices, and instruments, such as slugs and sounders. In addition, the contractor shall take care to 
prevent the sample from coming into contact with potentially contaminating substances, such as tape, oil, 
engine exhaust, corroded surfaces, and dirt. 
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The following procedures shall be used to decontaminate large pieces of equipment, such as casings, auger 
flights, pipe and rods, and those portions of the drill rig that may stand directly over a boring or well location 
or that come into contact with casing, auger flights, pipe, or rods: 
 

1. Prepare the decontamination zone in accordance with SOP 1.2. 

2. Don appropriate PPE. 

3. Deposit the contaminated equipment on the plastic drop cloth/sheet or in a container inside the 
contaminant reduction zone (CRZ). 

4. Place large pieces of equipment (e.g., auger flights) on sawhorses. 

5. Use a high-pressure washer and a low-phosphate soap (e.g., Alconox) to remove encrusted material 
from grossly contaminated equipment. If necessary, use a brush to scrub the equipment until all 
visible dirt, grime, grease, oil, loose paint, rust flakes, etc., have been removed. 

6. Rinse all equipment with potable water. 

7. Store the equipment on sawhorses or wrapped in clean plastic sheeting. 

8. Decontamination water should be collected and transferred to a 55-gallon drum at the end of the day 
or whenever significant quantities of water have accumulated. Drums of investigative derived waste 
(IDW) should be managed in accordance with SOP 1.4. 

 
The following procedures shall be used to decontaminate small pieces of sampling equipment such as split 
spoons, bailers, trowels/spoons and bowls: 
 

1. Prepare the decontamination zone in accordance with SOP 1.2. 

2. Don appropriate PPE. 

3. Scrub the equipment with a solution of potable water and low-phosphate soap (e.g., Alconox). 

4. If organic constituents are contaminants of concern, rinse the equipment with a pesticide-grade 
solvent, typically acetone. If acetone is a constituent of concern, substitute methanol as the rinse 
agent. 

5. Rinse the equipment with copious quantities of distilled or deionized water. 

6. Allow the equipment to air dry on a clean surface or rack elevated at least two feet above ground. 

Wrap the sampling device in aluminum foil or place in sealable plastic bags prior to reuse. 
 
The following procedures shall be used to decontaminate equipment used in the sampling of media 
potentially contaminated with metals. 

 rinse all equipment with potable water; 

 clean equipment with a brush in a solution of laboratory grade detergent (Liquinox, Alconox, or 
equivalent); 

 rinse with potable water; 

 rinse with 10% nitric acid solution (trace metals grade); 

 rinse with distilled or deionized water; 
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 rinse with reagent grade isopropanol if also analyzing for organic compounds; 

 rinse with deionized water; 

 Allow equipment to completely dry, then collect an equipment rinsate sample using ASTM Type 
II reagent grade water, seal the rinsate sample container with a custody seal, and place the 
sample in the shipment cooler; 

 Place the equipment on clean plastic sheeting and allow to air dry; and 

 If the equipment is not to be used immediately, place small equipment in plastic sealable bag and 
place a custody-seal across the sealed opening of the bag. 

 

At the completion of the decontamination activities, all fluids and solid waste should be containerized and 
managed in accordance with SOP 1.4. 

If a particular contaminant fraction is not present at the site, the ten (10) step decontamination procedure 
specified above may be modified for site specificity. For example, the solvent rinse may be eliminated if 
organics are not of concern at a site. Modifications to the standard procedure should be documented in the 
site specific work plan or subsequent report. 

4.0 CAUTIONS AND INTERFERENCES 

1. The use of distilled/deionized water commonly available from commercial vendors is typically acceptable 
for decontamination of sampling equipment. 

2. The use of an untreated potable water supply is not an acceptable substitute for tap water. Tap water may 
be used from any municipal or industrial water treatment system. 

3. If solvents are utilized in decontamination they raise health and safety, and waste disposal concerns. 

4. Damage can be incurred by solvent washing of complex and sophisticated sampling equipment. 
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1.0 METHOD SUMMARY 

This SOP provides requirements for documenting and reporting site activities.  The objective of the 
documentation program is to accurately and completely describe all field activities, thereby demonstrating 
that all field activities are conducted in accordance with the project specific Field Sampling Plan or Field 
Work Plan and applicable Superfund Program Standard Operating Procedures (SOPs). 

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

 

Equipment typically required for documenting the progress of the project includes: 

 Field logbook (bound, pre-paginated, all 
weather or water resistant) 

 Field forms 
 Camera 

 Video recorder (if necessary) 
 Permanent marking pens 
 Ink pens (with permanent waterproof, 

black ink) 
 

The field logbook shall contain the following information at a minimum: 

 Location, date and time of each activity 
 Weather conditions (changes) 
 Activity being performed 
 Identity of the person(s) performing the 

activity 
 The numerical value and units of any 

field measurements 
 The identity of, and the calibration 

results for, each field instrument being 

used 
 All information required to demonstrate 

that the work is conducted in accordance 
with applicable Sampling Plans, Work 
Plans and SOPs  

 visitors to the site 
 deviations from planned activities.

 

Specific information which shall be included for each sample includes: 

 Sample type and sampling method 
 The identity of each sample and depth(s) 

from which it was collected 
 The amount of each sample 
 Sample description (e.g., color, odor, 

clarity) 
 Identification of sampling devices 
 Identification of conditions that might 

affect the representativeness of a sample 
(e.g., refueling operations, damaged well 
casings) 

 All information required to demonstrate 
that the work is conducted in accordance 
with applicable Sampling Plans, Work 
Plans and SOPs  

 

All information relating to installation and development of monitor wells, installation of temporary 
groundwater sampling points, well development, well purging, groundwater sample collection and all other 
sampling activities or field work shall be recorded in a field logbook or field form(s).  When field forms are 
used the field logbook shall reference the data noted on field forms and the field forms shall be dated and 
signed by the author.   The field logbook will be bound with consecutively numbered pages and will be 
suitable for submission as evidence in legal proceedings.  Each entry in the field logbooks will be signed and 
dated by the author.  All original data recorded in the field logbook and other field forms will be written 
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using permanent, waterproof ink.  Errors made in the field logbook will be corrected by the individual 
making the entry by crossing a single line through the error, entering the correct information, and dating 
and initialing the correction.  The field logbooks and field forms will become part of the project file, and 
should be kept in the project file at all times when not in the possession of the field team. 

Field corrective actions shall be documented in the field logbook and/or field forms. Field corrective 
action reports shall document the methods used when general field practices or procedures specified in the 
standard operating procedures were not followed. The field corrective action reports shall include the 
methods used to resolve a noncompliance. 

3.0 PHOTOGRAPHS 

General guidelines (all types of photos): 

 If possible, use a camera that has a time and/or date stamp.  Record the date and time each photo 
was taken on the photo or with the photo file (as applicable) and in the field logbook. 

 Do not use special lenses (i.e., wide-angle lenses) as they can distort the image 

 A brief, accurate description of what the photograph shows, including the name of the site and 
location shall be recorded in the field logbook. 

 Include the name of the photographer, and witness, as applicable. 

When photographs are taken the record of each frame exposed/recorded is kept in the bound field logbook 
along with the information above required for each photograph.  The field investigator shall then enter the 
required information on the prints, slides or CD (if digital photos) using the photographic record from the 
bound field logbook, to identify each photograph. 

Conventional 35 mm Cameras 

 Obtain negatives in one continuous, uncut sheet and include with the pictures. 

 Arrange photos in album format and include the above information for each photo and submit with 
the field logbook. 

Digital Cameras 

 Submit a CD-R of the downloaded picture files in JPEG format (include the above information for 
each photo) and submit with the field logbook. 

 Digital camera recording mode (dependent on camera’s pixel resolution quality and picture quality 
mode) shall be set to achieve a minimum pixel resolution of 1600 x 1200 or higher. 

 4.0 OTHER FIELD FORMS 

Other types of records which may be used in the field include: 

 Drum inventory forms 

 Well development/purging records 

 Boring logs 

 Well construction diagrams (as-builts) 

5.0 CAUTIONS AND INTERFERENCES 

This section is not applicable to this SOP. 
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1.0 METHOD SUMMARY 

The objective of this standard operating procedure (SOP) is to provide guidance for the sampling of volatile 
organic compounds (VOCs). 

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

Typical equipment required for groundwater and soil sampling includes: 

 40-mL glass vials with a PTFE-lined 
septum that can be hermetically sealed. 

 5-g samplers, or equivalent, and coring 
tool used as a transport device. 

 Stir bar 

 Bailer (stainless steel or disposable) 

 Scoop or spatula 

 4-oz glass sample jars 

 Portable balance - For field use, capable of 
weighing to 0.01 gram. 

 

3.0 PROCEDURES 

3.1 Water Sample Collection 

The following procedures shall be followed for the collection of groundwater VOC samples. The sample 
volume shall be dictated in the Field Sampling Plan: 

1. The 40-mL glass sample vials must be pre-cleaned and/or be certified free of VOCs. 

2. Wells shall be purged in accordance with one of the following SOPs: SOP 7.2 (Monitor Well Purging with 
a Bailer), SOP 7.3 (Monitor Well Purging with a Pump), or SOP 7.3 (Monitor Well Micro Purging). 

3. Label sample vials in accordance with SOP 6.5 (Sample Handling and Control). 

4. Carefully fill a 40-mL vial with a slow, steady stream of water down the side of the vial to minimize 
aeration of the sample. 

5. Fill the vial with water to the top so that a meniscus is formed. Allow any air bubbles to rise to the 
surface. Carefully and quickly screw the cap onto the container and finger tighten. 

6. Invert the vial and tap it gently, looking for any air bubbles. If the sample contains air bubbles, discard 
the sample and repeat the sampling process with a new sampling container. 

7. Refer to the site-specific field sampling plan for the site-specific sample volume. The typical sample 
volume for a regular water sample is three 40-mL vials. Six additional 40-mL vials are typically needed 
for the sample identified as the matrix spike/matrix spike duplicate (MS/MSD).  

8. Preserve to a pH of 2 with HCl and cool to 4°C (±2ºC) immediately after collection. DO NOT FREEZE 
water samples. Samples collected for determining concentrations of highly reactive VOCs, (e.g., vinyl 
chloride, styrene, 2-chlorovinylether, or acrylamide) will not be acid preserved and must be analyzed 
within seven days. 

9. Package sample for shipment in accordance with SOP 6.5 

10. During sample shipment, all conditions relating to the isolation/segregation of the samples from 
potential contaminants (gasoline/diesel engines or generators, highly contaminated samples, etc.) must 
be observed. 
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11. Decontaminate all non-disposable sampling equipment prior to moving to new sampling point and in 
accordance with SOP 1.5 

12. Groundwater and surface water samples for VOC analysis that are not acid preserved will be cooled in 
the field for transport and storage and analyzed within seven days of collection.  

 

3.2 Soil Sample Collection 

This section is based on the TCEQ Guidance on SW846-5035 and provides guidance for the implementation 
of Method 5035. The intent of Method 5035 is to collect the sample causing the least amount of disturbance 
to the soil structure and to transfer and hermetically seal the sample in a sample container as quickly as 
possible.  

The recommended method of sample collection for both low and high concentration soils is the closed-
system field collection using hermetically sealed 40-mL vials or hermetically sealed intermediate sample 
containers. Refer to the site-specific field sampling plan for the sample mass and equipment needed. The 
typical sample equipment needed for a regular soil sample is three 40-mL vials with each to hold 5-grams of 
soil. Six 40-mL vials are typically needed for the sample identified as the matrix spike/matrix spike duplicate 
(MS/MSD). 

Bulk sampling can be used for sample points where contamination is expected to be high or where the 
procedure requires a sample volume that exceeds the recommended 5 grams, such as TCLP determination, 
or where a sample using Method 5035 procedures cannot be collected. Method 5035 includes a procedure 
for preparing low concentration samples, i.e., soil samples that can reasonably be expected to contain 
concentrations of VOCs between 5 mg/kg and 200 mg/kg, and a second procedure for high concentration 
samples, i.e., soil samples that are expected to contain greater than 200 mg/kg of VOCs.  

It is recommended that screening of samples, both in the field using an appropriate field instrument and in 
the laboratory using a gas chromatography screening method, be conducted prior to selecting the Method 
5035 option. The appropriate analytical methodology shall be dictated in the Field Sampling Plan. 

3.2.1 Field procedures 

This recommended sample collection technique does not require preservative. 

1. The 40-mL amber glass sample vials must be pre-cleaned and/or be certified free of VOCs. 

2. Sample vials should be prepared in a fixed laboratory or other controlled environment. The tare 
weight of the sample vial including cap, septum, and label must be determined and recorded on the 
label prior to shipping the vials to the field for sample collection. Clean gloves should be worn when 
handling tared vials. 

3. Exposure to air must be minimized by obtaining the sample directly from the source media using a 
coring device or a commercially designed sampling device and by transferring the sample as quickly 
as possible to a vial (or sealing the sample borer/hermetically sealed sample container immediately). 
The vial should be quickly wiped free of any particulate matter that would compromise the integrity 
of the vial seal. Fingers should be used to minimize exposure to air by forming a temporary seal 
between the vial and the sampling device. The coring/sampling device must be designed to fit tightly 
against the mouth of the vial or be small enough to be inserted into the vial. The vial must be 
hermetically sealed immediately after placing the sample in the vial.   
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4. The coring device can be used to collect multiple aliquots from the same sample point provided the 
integrity of the coring device is not compromised. If the coring device is designed and approved to be 
used as a temporary storage device for transport to the laboratory, the manufacturer’s instructions 
should be followed. If a bulk sample is being collected because the concentrations in the soil are 
considered high, a 4-oz sample jar should be filled to capacity to minimize the head space in the 
sample container.  

5. Refer to the site-specific field sampling plan for the site-specific sample mass needed. The typical 
sample size collected should be three aliquots, approximately 5 grams (10 grams for TPH analysis by 
TCEQ 1005 and 1006) each. Typically, six aliquots are collected at each sample point for matrix 
spike/matrix spike duplicate (MS/MSD) sampling. The coring device should be calibrated to the 
required sample size and designed to minimize the disturbance of the sample during collection. 
Several calibrated coring devices are available commercially. When practical, use a portable balance 
to weigh the sealed vial containing the sample to ensure that 5.0 ± 0.5 grams of sample were added. 
For non-cohesive soils and waste (e.g., dry sand, fly ash, etc.), highly cohesive materials (e.g., 
concrete, rock, etc), and soils that have high compressive and shear strength, the sample should be 
quickly transferred into a 4-oz jar using a scoop or spatula. Enough sample should be collected such 
that the head space in the jar is minimized. 

6. A bulk sample with no preservative should be collected to use for screening purposes in the 
laboratory, but not for quantitative analysis. After the sample is screened in the laboratory, the 
sample can be used to determine the percent moisture, to run the MS/MSD, to check reactivity with 
sodium bisulfate, and/or to determine the appropriate extraction solvent, as necessary. 

7. For the samples with high concentrations of VOCs, the sample is extracted with methanol and the 
extract is used for dilutions and/or re-analysis. Therefore, only two aliquots are recommended, one 
aliquot for analysis and one aliquot for re-analysis, if necessary. If the VOC concentration is 
unknown, collect three aliquots. 

8. Sample containers remain unopened from the time of collection until analysis. 

9. The use of a balance in the field is required to check the tare weight when field preservation with 
methanol is being conducted. For other sample collection procedures, balances are used to verify that 
an adequate volume (weight) of soil is collected, because the initial soil sample size will affect the 
quantitation limit that can be achieved on the sample. 

10. All samples must be properly packaged (SOP 6.4) and chilled to 4°C (±2ºC) immediately upon 
collection. 

11. During sample shipment, all conditions relating to the isolation/segregation of the samples from 
potential contaminants (gasoline/diesel engines or generators, highly contaminated samples, etc.) 
must be observed. 

12. Decontaminate all non-disposable sampling equipment prior to moving to another well and/or at the 
end of the day. 

3.2.2 Quality Control 

The laboratory quality control measures specified throughout Method 5035 must be followed. Field quality 
control measures should include a trip blank in every sample shuttle that contains samples for volatile 
analysis regardless of the sample collection technique. 
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4.0 CAUTIONS AND INTERFERENCES 

4.1 Groundwater Sample Collection 

Make sure that there are no air bubbles in the sample bottle. Be careful not to agitate the sample. The sample 
bottle should be quickly sealed, chilled to 4°C (±2ºC), and shipped to the laboratory. 

4.2 Soil Sample Collection 

The recommended method of sample collection for both low and high concentration soils is to collect the 
sample using a coring device and to quickly extrude the sample core into a tared 40-mL vial that does not 
contain preservative but does contain the stir bar, if applicable. The threads of the vial are inspected and 
wiped clean, and the vial is quickly sealed and chilled, held at 4°C (±2ºC), and shipped to the laboratory. The 
laboratory should analyze the sample within 48 hours from the time of collection. Alternatively, the 
laboratory can preserve the sample within the 48 hour time frame to extend the holding time to 14 days. The 
manual addition of any water, surrogates, and/or internal standards, and all additions of preservatives 
should be made using a 22-gauge or thinner needle through the septum seal. This collection procedure does 
not require the use of preservatives in the field or balances in the field. An alternative method is the 
collection of the sample using an approved coring device that serves as an intermediate hermetically sealed 
sample container. This type of sampling device should be used according to the manufacturer’s instructions. 
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1.0 METHOD SUMMARY 

This SOP presents procedures for maintaining control of environmental samples following collection 
through shipment to the analytical laboratory.  In addition, this SOP describes standard chain-of-custody 
protocols which should be followed to document the possession of samples from the time of collection until 
the laboratory report is submitted. 

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

Equipment needed for use in this SOP includes: 

 Pre-cleaned sample containers 

 Preservatives (if not in containers) 

 Sturdy cooler, in good repair 

 Fiberglass strapping tape 

 Duct tape 

 Clear tape 

 Bubble wrap or other packing material  

 Ziploc-type bags 

 Trash bags 

 Ice 

 Shipping labels 

 Pens, markers, etc. 

 

3.0 PROCEDURES 

3.1 Sample Packaging 

Environmental samples should be packed prior to shipment using the following procedures: 

1. Allow sufficient headspace (approximately 10 percent of the volume of the container) in all bottles 
(except volatile organic analysis (VOA) vials with a septum seal) to compensate for any pressure and 
temperature changes which may occur during shipment. 

2. Ensure that the lids on all bottles are tight. 

3. Select a sturdy cooler in good repair.  Secure and tape the drain plug with fiberglass strapping tape or 
duct tape.  Line the cooler with a heavy duty plastic garbage bag. 

4. Place glass sample bottles into bubble wrap bags or wrap a layer of bubble wrap around glass 
containers.  Many laboratories provide bubble wrap bags for sample shipment.  Place two to three 
VOA vials in a single bag. 

5. Place the bottles in the cooler with larger bottles on the bottom inside the garbage bag.  Insert 
polyethylene bottles between glass bottles for cushion.  Put VOA vials (in bubble wrap bags) on their 
side on top of the larger sample containers. 

6. Ensure that a trip blank has been included as appropriate for VOA samples and that a temperature 
blank (if supplied) is included as outlined in SOP No. 6.3, and SOP No. 6.5. 

7. Place ice that has been Adouble bagged@ on top of and/or between the samples.  Fill remaining void 
space in the cooler with bubble wrap.  Ensure that a sufficient quantity of ice has been placed into the 
cooler to maintain VOC samples at 4oC.  In summer months, it may be necessary to fill as much as 50 
percent of the cooler volume with ice to properly cool warm samples. 

8. Securely fasten the top of the garbage bag with tape. 
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9. Place the Chain-of-Custody record into a Ziploc-type bag and tape the bag to the inside of the cooler 
lid. 

10. Close the cooler and securely tape (preferably with fiberglass strapping tape) the top of the cooler 
shut.  Chain-of-custody seals (preferably two) should be affixed to the cooler with clear tape so that 
the cooler can not be opened without breaking the seals. 

11. Place the shipping label in a sealed pouch on the lid of the cooler for shipment.  A label containing 
the name and address of the shipper and the destination should be placed on the outside of each 
additional cooler included in the shipment.   

3.2 Sample Shipping 

Samples collected in the field shall be transported to the laboratory or field testing site as expeditiously as 
possible (within 24 hours of sampling) to avoid hold time exceedances and to ensure that samples remain 
properly preserved.  Samples for VOC analysis must be maintained at a temperature of 4oC. 

In general environmental samples include drinking water, most ground water and ambient surface water, 
soil, sediment, treated municipal and industrial wastewater effluent, biological specimens, or any samples 
not expected to be contaminated with high levels of hazardous materials.  Samples collected from process 
wastewater streams, drums, bulk storage tanks, soil, sediment, or water samples from areas suspected of 
being highly contaminated may require shipment as dangerous goods.  Regulations for packing marking, 
labeling, and shipping of dangerous goods by air transport are promulgated by the International Air 
Transport Authority (IATA), which is equivalent to United Nations International Civil Aviation Organization 
(UN/ICAO). It is the responsibility of the shipper to ensure that shipments are made in accordance with all 
applicable laws, including contents and labeling. 

3.3 Sample Chain-of-Custody 

Procedures to ensure the custody and integrity of the samples should begin at the time of sampling and 
continue through transport, sample receipt, preparation, analysis and storage, data generation and 
reporting, and sample disposal.  Records concerning the custody and condition of the samples are 
maintained in field laboratory records. 

The contractor shall maintain chain-of-custody records for all field and field QC samples.  A sample is 
defined as being within a person’s custody if any of the following conditions exist: 

 It is in their possession,  

 It is in their view, 

 It was in their possession and they secured it in a locked area, or 

 It is in a designated secured area. 

All sample containers shall be sealed in a manner that shall prevent or provide detection of tampering if it 
occurs.  In no case shall tape be used to seal sample containers.  Samples shall not be packaged with 
activated carbon unless prior approval is obtained from TCEQ. 

The following minimum information concerning the sample shall be documented on the TCEQ chain-of-
custody form (Attachment 1): 

 Unique sample identification 

 Date and time of sample collection 

 Source of sample (including name, location, and sample type) 
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 Designation of matrix spike/matrix spike duplicate (MS/MSD) 

 Preservative used 

 Analyses required 

 Number of sample containers 

 Pertinent field data (pH, temperature, elevated headspace results or contaminant 
concentrations) 

 Serial numbers of custody seals and transportation cases (if used) 

 Name(s) of person(s) collecting the samples 

 Custody transfer signatures and dates and times of sample transfer from the field to 
transporters and to the laboratory or laboratories 

 Transporter tracking number (if applicable) or courier receipts 

 

4.0 CAUTIONS AND INTERFERENCES 

This section is not applicable to this SOP. 
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1.0 METHOD SUMMARY 

Quality control (QC) samples are collected to determine if sample bottle preparation, shipment, handling, 
and storage procedures result in contamination or other effects on environmental samples. QC samples 
include: 

 

 Equipment Blanks. 

 Trip Blanks. 

 Field Blanks. 

 Temperature Blanks. 

 Field Duplicate Samples. 

 Field Split Samples. 

 Matrix Spike/Matrix Spike Duplicates (MS/MSD). 

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

 The following equipment is used for collection of QC samples: 

 Pre-cleaned sample containers (with preservatives, if required) 
 ASTM Type II reagent grade water 
 Stainless steel sampling bowl 
 Stainless steel sampling spoon 
 Other equipment as prescribed for collecting samples 

 

3.0 PROCEDURES 

3.1 EQUIPMENT BLANKS 

Equipment blanks are used to assess the effectiveness of equipment decontamination procedures. An 
equipment blank (also known as a rinsate blank) is a sample of ASTM Type II reagent grade water 
poured into, over, or pumped through the sampling device; collected in a sample container; and 
transported to the laboratory for analysis. These blanks are collected immediately after the equipment 
has been decontaminated and are analyzed for all laboratory analyses requested for the environmental 
samples collected with that equipment.  
 
FREQUENCY 
 
Equipment blanks are not collected from disposable or dedicated (e.g., a monitoring well bailer 
dedicated to a single well) equipment. They are collected at a frequency of one blank per equipment type, 
per environmental media, per day.  
 
PROCEDURE 
 
Equipment blanks should be collected using the following procedures: 
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1. Properly decontaminate the sampling device [see SOP 1.5 (Decontamination)].   
 

2. Select the proper sample containers and an appropriate quantity of ASTM Type II reagent grade 
water. 
 

3. Complete the sample labels with the appropriate information. 
 

4. Slowly pour the ASTM Type II reagent grade water through or over the sampling device until the 
sample bottle is filled to the appropriate level. 
 

5. Securely tighten the cap on the bottle. 
 

6. Prepare the bottle for shipment in accordance with SOP 6.4 (Sampling Handling and Control). 
 
DATA EVALUATION 
 
Contamination detected in the equipment blank may indicate that contamination was introduced by the 
sampling equipment. If the same analytes are found in the field samples, these analytes may represent 
contamination originating from the sampling equipment. 
 
 
3.2 TRIP BLANKS 

Samples can be contaminated by diffusion of volatile organic compounds (VOCs) through the septum 
seal into the sample during storage, shipping, and handling. Contamination may also be present in the 
bottles used to contain the sample or in the reagent grade water.   
 
Trip blanks are used to assess the potential introduction of VOC contaminants to the sample during 
sample handling, transportation, and storage. They consist of a VOC sample vial filled in the laboratory 
with ASTM Type II reagent grade water, transported to the sampling site, handled like an environmental 
sample, and returned to the laboratory for analysis. The trip blank is shipped and stored with VOC water 
samples and should not be opened in the field.  
 
FREQUENCY 
 
Trip blanks are prepared only when VOC samples are collected and are analyzed only for VOC analytes. 
One trip blank should be included in each sample cooler containing samples for VOC analysis. 
 
PROCEDURE 
 
The procedures for submitting a trip blank are: 
 

1. Prepare the coolers for shipment to the laboratory.  If possible, pack all samples for VOC analysis 
in one cooler so that only one trip blank is required. 

 
2. Identify the trip blank on the chain-of-custody record.  If the project will continue for several 

days, be sure to number trip blanks sequentially so that multiple trip blanks with the same 
identification number are not submitted to the laboratory. 
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DATA EVALUATION 
 
Contamination detected in the trip blank may indicate that contamination was present in the sample 
bottles or was introduced during sample handling. If the same analytes are found in the field samples, 
these analytes may represent contamination introduced during sample handling, transportation, or 
storage. 
 

3.3 FIELD BLANKS 

Field blanks are used to assess the potential introduction of contaminants from field sources (e.g., 
gasoline motors in operation) to the samples during sample collection. A field blank consists of ASTM 
Type II reagent grade water poured into a VOC sample vial at the sampling site (in the same vicinity as 
the associated samples). Field blanks must be collected downwind of possible VOC sources. The field 
blank is handled like an environmental sample and transported to the laboratory for analysis.  
 

FREQUENCY 

Field blanks are prepared only when VOC samples are collected and are analyzed only for VOC analytes. 
 They are collected at a frequency of one blank per 20 VOC samples for each matrix. 
 

PROCEDURE 

The procedures for collecting field blanks are: 

1. Select the proper sample containers (VOC vials) and an appropriate quantity of ASTM Type II 
reagent grade water. 
 

2. Complete the sample labels with the appropriate information. 
 

3. Pour the ASTM Type II reagent grade water into the vial just to overflowing so that there is a 
meniscus at the top of the vials. 
 

4. Securely tighten the lid on the sample vials. 
 

5. Prepare the sample for shipment in accordance with SOP 6.4 (Sampling Handling and Control). 
 

DATA EVALUATION 

Contamination detected in the field blank may indicate that VOC contamination was introduced from 
field sources. If the same analytes are found in the field samples, these analytes may represent 
contamination introduced during sample collection, transportation, or storage. 
 
3.4 TEMPERATURE BLANKS 

Temperature blanks are prepared by the analytical laboratory and included in the shipment of sample 
coolers and containers. They are used to determine the temperature of the environmental samples upon 
receipt by the laboratory. 
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FREQUENCY 
 
A temperature blank will be included with each cooler sent to the laboratory with environmental 
samples. 
 
PROCEDURE 
 
Temperature blanks are typically prepared by the analytical laboratory and included in the shipment of 
sample coolers and containers. The temperature of temperature blank samples is measured by the 
laboratory upon receipt of environmental samples. 
 
DATA EVALUATION 
 
Excessive temperature in the blank may indicate the potential for analyte loss or degradation prior to 
sample analysis. 
 
3.5 FIELD DUPLICATE SAMPLES 

 

Field duplicate samples are collected simultaneously or in immediate succession, using identical recovery 
techniques, and treated in an identical manner during storage, transportation, and analysis. Locations for 
field duplicate samples should be designated prior to field work but should be adjusted in the field based on 
field observations. They are shipped “blind” to the laboratory (the nomenclature used to identify the 
duplicate sample does not reveal to the laboratory that the sample is part of a field duplicate pair). 

 

3.6 FIELD SPLIT SAMPLES 

Field split samples are collected by retrieving double sample volume from the environmental matrix 
from one location, fully homogenizing the complete volume, and from that homogenized volume 
collecting two separate aliquots. Each aliquot is given a unique sample number.  Field split samples are 
intended to evaluate laboratory precision if sent “blind” to the same laboratory.  Field split samples are 
intended to evaluate inter-laboratory precision if the samples are sent to separate laboratories and each 
laboratory performs the same analysis using the same standard operating procedure(s) for the 
preparation and analysis of the sample.   

 

FREQUENCY 

 

The frequency of collection of field duplicates is specified in the FSP. 

 

PROCEDURE 

The procedures for collecting field duplicates are: 

1. Select the proper sample containers for collecting two samples. 

2. Complete the sample labels with the appropriate information. 
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3. Specify the locations designated for the collection of field duplicate samples. (If possible, collect field 
duplicate samples in areas known to be contaminated to assess the laboratory’s ability to measure 
contamination). 

4. Collect the sample as required. 

a. Groundwater Samples 

i. Collect the sample in accordance with the appropriate sampling SOP. 

ii. Fill the first sample bottle half full with the pump or bailer then fill the second 
sample bottle half full.  Fill the remainder of each sample bottle beginning with the 
first bottle.  If a bailer is used, attempt to fill equal quantities from each bailer load 
into both bottles. 

b. Soil Samples 

i. Collect double the required volume of soil for a normal sample in accordance with the 
appropriate sampling SOP. 

ii. Place the soil in a stainless steel bowl and mix the sample with a stainless steel spoon. 
Do not mix samples for VOC analysis as the mixing process may cause a release of 
VOCs. 

iii. Arrange the soil into quarters within the sample bowl and set aside two of the 
quarters. 

iv. Mix the sample again. 

v. Fill the appropriate sample jars using the material from the bowl, placing equal 
portions of soil in the each bottle. 

5. Securely tighten the caps on the sample bottles. 

6. Prepare the sample for shipment in accordance with SOP 6.5 (Sampling Handling and Control). 

 

DATA EVALUATION 

 

Field duplicate sample results may be used to assess total precision, which includes the inherent spatial 
variability of contaminants in the field, the sample collection process, any mixing process employed, and the 
laboratory extraction and analysis process. The two largest components of variability (imprecision) are the 
inherent spatial variability of contaminants in the field and the mixing process. These two components of 
variability cannot be assessed separately from the other components of variability through the collection of 
low numbers of field duplicate samples. There are no corrective actions for the failure to achieve duplicate 
goals. 

Field duplicate sample collection and analyses result in two equally valid analytical results (hence the term 
“duplicate”). Neither the “original” sample nor the “duplicate” sample is more valid than the other. 
Therefore, both sample results should be considered in environmental projects. As listed below, several 
options are available depending on the situation and the goal of the project: 

1. Use both sample results; 

2. Use the mean of the two sample results; or 
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3. Use the maximum of the two sample results. 

 

3.6 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 

A matrix spike is a measured, known amount of target analyte which is added to a sample prior to extraction 
and analysis in order to determine the effects the sample matrix (e.g., soil, waste, or water) has on the 
recovery of contaminants. 

Frequently the sample to be used for spiking is split into three aliquots, two of which are spiked with known 
concentrations of contaminants. Many laboratories can prepare the MS/MSD samples from the submitted 
sample volume, while others may require additional (e.g. triplicate) volume.  The two spiked aliquots are 
known as the matrix spike (MS) and the matrix spike duplicate (MSD) sample. 

The MS and MSD are spiked at a level less than or equal to the midpoint of the calibration curve for each 
analyte identified in the FSP. When the contaminants are not identified in the FSP, the MS/MSD are spiked 
with a subset of the analytes included in the laboratory’s initial calibration standard mixture(s) that are 
representative of the range and characteristics of the calibrated analytes. All three aliquots are analyzed.   

The choice of which sample to select for the MS/MSD analysis is important. If left up to the laboratory, a 
relatively contaminant-free sample, which is likely to provide good matrix spike recoveries, may be selected. 
This practice circumvents the primary purpose of the MS/MSD analysis, which is to assess matrix effects 
that may be associated with samples from a site. Therefore, the sample to be used for the MS/MSD should be 
designated by the field team from likely contaminated areas; however, source areas or sample locations with 
known high concentrations should not be selected for the MS/MSD analysis. Only TCEQ project samples 
should be used for the MS/MSD on Superfund projects. 

 

FREQUENCY 

One MS/MSD sample will be designated for every 20 environmental samples per environmental medium. 

 

PROCEDURE 

The following procedures apply to MS/MSDs: 

 
1. Contact the laboratory to confirm the necessary volume for MS/MSD samples. 

 
2. Plan which field locations will be appropriate to collect MS/MSD samples. 

 
3. Collect the required volume for the designated sample(s). 

 
4. Identify the MS/MSD and associated parent sample on the chain of custody.   

 
5. Ship the sample with other environmental samples. 

 
6. Confirm that the TCEQ samples were analyzed as the MS/MSD at the required frequency. 

 

DATA EVALUATION  
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Percent recoveries are calculated for each of the spiked analytes to give an indication of how the matrix is 
affecting the reported concentrations (i.e. the direction and magnitude of any potential bias to the reported 
sample results). The relative percent difference (%RSD) between the MS and the MSD is calculated to assess 
the analytical precision of the laboratory. TCEQ does not use the MS/MSD to control the analytical process. 

 

 

4.0 CAUTIONS AND INTERFERENCES 

The types of QC samples and frequency for collection are outlined in the project Quality Assurance Project 
Plan (QAPP).  It is important to identify the sample frequency in the Field Sampling Plan (FSP).  QC samples 
should be selected to match the sampling program (i.e., it is not necessary to collect trip blanks for sites 
where only samples for metals analysis are being collected). 
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1.0 METHOD SUMMARY 

This standard operating procedure (SOP) provides guidance for sample identification and documentation. 
The purpose of these procedures is to insure that samples are properly labeled and handled.  

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

2.1 Equipment List 

 Field logbook; 
 Sample labels; 
 Indelible pens; 
 Digital camera; 
 Shipping labels and manifests; 
 Chain-of-custody (C-O-C) labels and  
 C-O-C documentation records. 

 

3.0 PROCEDURES 

 

FIELD LOGBOOK ENTRIES 

All sample locations will be visually inspected, described in the field logbook, and photographed. 
Information regarding sample collection and all measurements and calculations performed relating 
to the sample location will be entered into the field logbook in accordance with Superfund SOP 6.1 
(Field Activity Documentation and Reporting). At a minimum, the following information will be 
recorded in the field logbook in indelible ink: 

 date and time of sample collection; 
 environmental matrix and sample type (e.g., soil composite or groundwater grab); 
 sample collection method; 
 sample preservation method; 
 name of the person who collected the sample; 
 sample identification number  
 depth and interval sampled (e.g., a three inch soil interval was collected from the three to six 

inches deep); 
 field measurements made on the sample during collection, e.g., photoionization readings using a 

photoionization detector (PID); 
 when low-flow technology used, the flow rate (e.g., mL/min) as the sample was collected; 
 GPS file number or latitude and longitude coordinates; 
 photograph number, date and time with a description of the purpose of the photograph (e.g., 

“This photo documents the sample collected at location X of material released to soil from the 
corroded and leaking drums in the drum storage area observed and documented in photos 2 & 
3.”); 

 name of photographer and direction of the photograph (e.g., NNW, SE…); 
 relevant observations such as soil color, obvious staining, and weather conditions; and 
 deviations from the Superfund Quality Assurance Project Plan, Field Sampling Plan, or 

Superfund SOPs. 
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Sample Identification 

A unique sample identification numbering system should be used.  Samples shall be uniquely identified, 
labeled, and documented in the field at the time of collection.  Samples should be identified with standard 
sample labels which are affixed to the sample containers. The following information shall be included on the 
sample label at the time of collection using permanent ink: 

 Project number 
 Field identification or sample station number 
 Date and time of sample collection 
 Designation of the sample as a grab or composite 
 Whether the sample is preserved or unpreserved 
 The types of analyses to be performed 
 Any relevant comments (such as readily detectable or identifiable odor, color, or known 

hazardous properties) 
 Signature or initials of the sampler(s) 

 

DOCUMENTATION OF WELL DATA 

Well data will be recorded for each sampled drinking water well, monitor well, or other groundwater 
sampling point.  This information includes, but is not limited to: 

 well name or number; 
 address; 
 owner and/or tenant; 
 condition of the well, pump, filter system etc; 
 total depth of well (when possible); 
 water and non-aqueous phase liquid levels (when possible); 
 “totalizer” readings; 
 purge volumes and times; 
 field parameters; 
 date; and 
 sampling information. 

 

 

PHOTOGRAPHIC DOCUMENTATION 

All sample locations will be photographed. Sample location photographs will include a sign showing date 
sampled and sample location number and an available landmark, such as a fencepost, tree, or other 
feature. The field logbook will include a table cross-referencing sample locations and photograph 
numbers. The photographic log will also identify and describe any salient features in the photographs. 
 

SAMPLE BOTTLE LABELING 

Sample bottles may be temporarily labeled prior to or immediately after sample collection. Sample 
bottles will be permanently labeled as soon as practical after collection. Sample labels will include:  
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 field sample ID, 
 project name and number, 
 sampling date and time, 
 name of the sample collector, 
 method of sample preservation, and  
 laboratory analyses required. 

 

FIELD SAMPLE IDs 

Logical and organized sample identification number conventions will be used. Previously established 
sample identification number conventions for the site will be followed unless requested otherwise by the 
TCEQ PM. An example sample numbering system is detailed below:  

 identify source or waste material samples using the prefix “XX” followed by a sequential 
number. 

 identify soil samples using the prefix “SO” followed by a sequential number. 
 identify sediment samples using the prefix “SE” followed by a sequential number. 
 identify surface water samples using the prefix “SW” followed by a sequential number. 
 identify monitor well samples using the prefix “MWxx” where “xx” refers to the monitor well 

number) followed by a date sequence number (e.g. 110809 for August 9th, 2011). 
 identify drinking water well samples using the prefix “DWxx” where “xx” refers to the well 

number or other identifying label) followed by a date sequence number. 
 identify other groundwater samples using the prefix “GW” followed by a date sequence 

number. 
 identify field duplicate samples with a selected number. Include collection times as a random 

increment of time after the collection time of the first duplicate sample. The identification of 
duplicate samples should not include any information the laboratory could use to identify the 
samples as duplicates. Record duplicate pair samples along with the actual time of collection in 
the field logbook.  

 identify field blanks and equipment rinsate blanks either as groundwater (“GW”) or 
surface water (“SW”) samples followed by a selected number. The actual identification of these 
samples should be recorded in the field logbook and should be associated with the prefix “GW” or 
“SW” according to the actual sample and time of collection.   

 identify trip blanks using the prefix “TB” followed by a sequential number. 
 

CHAIN-OF-CUSTODY (C-O-C) DOCUMENTATION 

 

All sample shipments will be accompanied by the C-O-C record which identifies the contents of the 
shipment.  The original C-O-C record plus copies will accompany the shipment with one copy retained in 
the project file.  Another copy will be returned to the project team with the analytical results.  

 

The samples will be relinquished to representatives of the carrier service (e.g., Federal Express, United 
Parcel Service) or be delivered directly to the laboratory by the CONTRACTOR. When the samples are 
relinquished to the carrier service, a notation to that effect will be made on the C-O-C record.  
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When samples are delivered directly to the laboratory, the C-O-C record will be signed by the receiving 
laboratory personnel. 

Preformatted C-O-C records will be used as the primary documentation mechanism to ensure that 
information pertaining to each sample is recorded.  In addition, field notebooks containing a sample log 
will be maintained for all samples collected.  Copies of the C-O-C records and the field logs will be 
retained in the project file. 

 

4.0 CAUTIONS AND INTERFERENCES 

The C-O-C should be verified against the documentation in the logbook, field data sheets, and FSP to 
ensure that the sample identification information and requested analyses and turn-around times are 
correct. Any edits to the C-O-C, sample bottle labels, logbooks, or field data sheets should be made by a 
single strike through the incorrect information and the initials of the sampler or person having custody 
of the samples.   
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1.0 METHOD SUMMARY  

Field parameters are collected during surface water or groundwater sampling events to identify 
physical/chemical characteristics of the sample that are representative of field conditions as they exist at the 
time of sample collection. They are also used to indicate when stagnant water has been removed from the 
well so that sampling may begin.  Numerous instruments are commercially available for measuring field 
parameters.  The setup and use of all instruments should follow a basic format to imply consistency of use.  
Regardless of the brand of meter used, all meters should be properly maintained and operated in accordance 
with the manufacturer=s instructions and calibrations should be checked prior to use. 

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

The following is a typical equipment list used for measuring field parameters: 

2.1 Equipment List 

 Logbook 
 Field data sheets 
 Decontamination solutions 
 Tap water 
 Field parameter instruments (pH meter, 

thermometer, conductivity meter, 
turbidimeter, DO meter) 
 

 Calibration standards 
 Tap water 
 Non-phosphate soap (Note: Alconox is 

not considered a non-phosphate soap; 
rather a low-phosphate soap) 

 Glass bulb thermometer 

3.0 PROCEDURES 

3.1 Temperature 

Temperature is a measure of hotness or coldness on a defined scale as measured using a thermometer.  
Typical types of thermometers include: 

 Digital (thermo-couple) thermistor 
 Glass bulb mercury filled 
 Bi-metal strip/dial indicator 

 
No matter which type of thermometer is used, it should be calibrated prior to use, if possible.  Digital 
thermometers should be calibrated prior to use by comparison with a mercury bulb thermometer and should 
agree within  0.5 oC. 

The procedures for measuring temperature are as follows: 

1. Clean the probe end with analyte-free water and immerse into sample. 

2. Swirl the thermometer in the sample. 

3. Allow the thermometer to equilibrate with the sample. 

4. Suspend the thermometer away from the sides and bottom to observe the reading. 

5. Record the reading in the field log book or on the appropriate sampling log sheet.  Units of 
temperature are degrees Celsius (oC) and should be recorded to the nearest tenth (0.1). 

Conversion Formulas: 
oF = (1.8 oC) + 32o   or   oC = 0.56 (oF -32o) 
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3.2 pH 

Hydrogen ion concentration (pH) is used to express both acidity and alkalinity on a scale which ranges from 
0 to 14 with 7 representing neutrality. 

The procedures for measuring pH in the field are as follows: 

1. Calibrate the instrument in accordance with the manufacturer=s specifications. 

2. Collect a sample.  Measure the temperature prior to measuring the pH. 

3. Immerse the probe in the sample, keeping it away from the sides and bottom of the sample 
container.  Allow ample time for the probe to equilibrate with the sample. 

4. While suspending the probe away from the sides and bottom of the sample container, record the pH. 
 Units of pH are standard units and should be recorded in tenths (0.1). 

5. Rinse the probe with analyte-free water and store it in an analyte-free water filled container until the 
next sample is ready. 

6. Perform a post calibration at the end of the day and record all findings. 

3.3 Conductivity 

Conductivity is defined as the quality or power of conducting or transmitting.  The procedures for measuring 
conductivity in the field are as follows: 

1. Calibrate the instrument in accordance with the manufacturer=s specifications. 

2. Collect the sample and check and record its temperature. 

3. Correct the conductivity instruments temperature adjustment to the temperature of the sample (if 
required). 

4. Immerse the probe in the sample keeping it away from the sides and bottom of the container.  It is 
important that the entire portion of the probe be wetted by the sample.  This will be evident when 
some of the sample water is seen coming out of the small weep hole. 

5. Record the result in the field log book or field sampling sheet.  Units of conductivity are micro ohms 
per centimeter (μohms/cm) at 25oC.  Results should be reported to the nearest 10 units for readings 
below 1,000 ohms/cm and to the nearest 100 units for readings above 1,000 ohms/cm. 

6. Rinse probe. 

3.4 Dissolved Oxygen 

Dissolved oxygen (DO) should be measured in-situ or Adown hole@ whenever possible.  If in-situ 
measurements are not possible, precautions should be taken to minimize the time the sample is exposed to 
ambient air.  Dissolved oxygen readings should not exceed the saturation limit of oxygen in water (8 to 10 
mg/l).  If readings greater than 10mg/l are observed, the meter is probably not functioning correctly.  The 
procedures for collecting a DO sample are as follows: 

1. Inspect the membrane of the DO meter for air bubbles and/or holes.  If air bubbles or holes exist, 
replace the membrane. 

2. Calibrate the DO meter in accordance with the manufacturer=s specifications. 
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3. Measure the temperature of the sample and adjust the temperature setting of the DO meter, if so 
equipped. 

4. Record the reading in the field log book or field sampling sheet.  Dissolved oxygen is measured in 
units of mg/l.  Results should be reported to the nearest tenth of a unit (0.1). 

3.5 Turbidity 

Turbidity is measured using a nephelometer/turbidimeter.  The procedures for measuring turbidity are as 
follows: 

1. Rinse the sample cell with analyte-free water. 

2. Follow the manufacturer=s specifications for collecting a turbidity measurement. 

3. Record the reading in the field log book or field sampling sheet.  The units of turbidity are 
nephelometric turbidity units or NTUs.  Units should be recorded to the nearest whole unit. 

 
 

4.0 CAUTIONS AND INTERFERENCES 

Refer to owner=s manual for instructions on proper calibration methods of all field parameter measuring 
equipment. 
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1.0 METHOD SUMMARY 

Most hazardous waste site investigations utilize some form of a groundwater sampling or monitoring 
program to fully characterize the nature and extent of groundwater contamination.  In order to obtain a 
representative groundwater sample for chemical analysis it is important to remove stagnant water in the 
borehole or pump tubing before collection of the sample.  This may be achieved using a variety of 
instruments including pumps and bailers.  Once purging is completed and the correct laboratory-cleaned 
sample containers have been prepared, sampling may proceed.  Sampling may be conducted with any of the 
above instruments, and need not be the same as the device used for purging.  During sampling, a field data 
sheet should be completed, a chain of custody form prepared, and all pertinent data recorded in the site 
logbook.  This SOP describes the procedures for sampling a monitoring well using low-flow techniques.  
Low-flow methods are typically used in conjunction with micropurging (See SOP 7.4). 

 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

The following is a typical equipment list used for sampling groundwater monitoring wells using a pump. 

 Field data sheets and sample jar labels 

 Chain-of-custody forms/Custody seals 

 Sample containers 

 Knife or scissors 

 5-gallon buckets 

 Plastic sheeting 

 Shipping containers 

 Packing materials 

 Ziploc-type plastic bags 

 Field parameter instruments (pH meter, 
thermometer, conductivity meter, 
turbidimeter, DO meter) 

 Calibration standards 

 Non-phosphate soap (Note: Alconox is 
not considered a non-phosphate soap; 
rather a low-phosphate soap) 

 Generator, if using pump 

 Air compressor for bladder pumps 

 Pump  

 Gasoline for generator 

 Discharge tubing for pump 

 Control box (if necessary) 

 Appropriate pump fittings (e.g., hose 
clamps, barbed fittings, etc.) 

 Appropriate PPE 

 

3.0 PROCEDURES 

This section outlines the procedures for collecting representative groundwater samples using the following 
steps:  Each step in the procedure is covered in a separate SOP.  The reference SOP is in parenthesis.  

Low-flow sampling procedures should be used whenever pumps are used for groundwater sampling.  These 
procedures should be used in conjunction with micropurging techniques. 

1. Prepare for sampling using: SOP 6.1 (Documentation),  6.3 (Collection of VOCs), 6.4 (Sample 
Handling and Control), and 6.5 (Collection of QC Samples). 

2. Water level/sediment measurements will be taken in accordance with SOP 7.1 (Water Level 
Measurement) 



 
  SOP#: 7.8 
 STANDARD OPERATING PROCEDURE NO.  7.8 DATE: 4/25/2001 
 GROUNDWATER SAMPLING USING A LOW-FLOW REVISION #:  0 
 TECHNIQUES PAGE 2 of 3 

 

 
TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

3. Measurement of field parameters will be done in accordance with SOP 7.5 (Measurements of 
Monitoring Well Field Parameters). 

4. Purging will be done in accordance with SOP 7.4 (Micro Purging). 

5. Allow well to recharge after purging to 90% of the static water level. 

6. Disconnect flow-through cells. 

7. Assemble and label the appropriate bottles. 

8. Set the pump height so that the intake is near the center of the screened interval. 

9. Adjust the flow rate of the pump to minimize aeration and bubble formation.  A flow rate of <0.5 
L/min is typically appropriate.  The pump discharge should produce a thin, continuous stream of 
water when filling the sample container. 

10. Begin using the pump to fill the appropriate container.  Samples should be collected in the following 
order: 

 Volatile organic compounds (VOCs) 

 Semi-volatile organic compounds (SVOCs); including polyaromatic hydrocarbons (PAHs) 

 Inorganic constituents (metals) 

 Mercury 

 Cyanide 

 Total organic carbon (TOC) 

 Total organic halogen (TOX) 

 Samples requiring field filtration 

 Samples for field parameter measurement 

 Samples for nutrient anion determinations 

11. Filter and preserve samples as required by sampling plan. 

12. Cap the sample container tightly and place pre-labeled sample container in a pre-chilled cooler. 

13. Replace the well cap. 

14. Log all samples in the site logbook and on the chain-of-custody form and label all samples in 
accordance with SOP 6.1 (Documentation). 

15. Package samples and complete necessary paperwork in accordance with SOP 6.4 (Sample Handling 
and Control). 

16. Transport sample to decontamination zone for preparation for transport to analytical laboratory. 

4.0 CAUTIONS AND INTERFERENCES 

Before sampling, monitoring wells shall be allowed to stabilize for a minimum period of 24 hours after 
development. 

The primary goal in performing groundwater sampling is to obtain a representative sample of the 
groundwater body.  Analysis can be compromised by field personnel in two primary ways: (1) taking an 
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unrepresentative sample, or (2) by incorrect handling of the sample.  There are numerous ways of 
introducing foreign contaminants into a sample, and these must be avoided by following strict sampling 
procedures and utilizing trained field personnel.  While laboratory methods have become extremely 
sensitive, well controlled and quality assured, they cannot compensate for a poorly collected sample.  The 
collection of a sample should be as sensitive, highly developed and quality assured as the analytical 
procedures. 

Sample withdrawal methods require the use of pumps, compressed air, bailers, and samplers.  Ideally, 
sample withdrawal equipment should be completely inert, economical to manufacture, easily cleaned, 
sterilized, reusable, able to operate at remote sites in the absence of power sources, and capable of delivering 
variable rates for sample collection. Wells should be sampled as soon as possible after purging (certainly no 
more than 24 hours) and should be sampled in order from least contaminated to most contaminated or from 
upgradient to downgradient if chemistry is unknown.  Water levels shall be allowed to recover to 90% of the 
static water level before sampling.  All non-dedicated equipment shall be decontaminated in accordance with 
SOP 1.5 (Decontamination) prior to use or upon completion of the sampling activities. 
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1.0 METHOD SUMMARY 

This standard operating procedure (SOP) is applicable to drinking water wells with a 
sealed wellhead. Purging is the process of removing water from the well bore which may 
not be representative of aquifer conditions. Purging a well is performed immediately 
prior to sampling, causing the replacement of water in the well bore with groundwater 
from the adjacent formation. This procedure allows for the collection of a representative 
sample(s) from the water bearing unit(s). 

Drinking water wells typically have a sealed wellhead which prevents the use of a water 
level indicator. Without knowing the total depth of the well, the volume of water in the 
well cannot be calculated. However, if water level data and well construction records are 
available, the volume of water in the well bore can be used to estimate a purge volume in 
accordance .with SOP 7.3 (Purging a Monitorin~g Well with a Pump). To ensure that an 
adequate volume of water is removed from the well to allow for the collection of a 
representative sample, the well is generally purged until consistent readings of field 
parameters are obtained. During purging, a field data sheet shall be completed, and 
pertinent infom1ation and observations shall be entered into the site logbook. Once 
purging is completed and field parameter values have stabilized, sampling may proceed. 

1.1 ASSOCIATED SOPS 

SOP 1.4 (Management ofinvestigative Derived Waste) 
SOP 7.3 (Purging a Monitor Well with a Pump) 

--- _____ · __ £QJ> __ J,5-(-M@asurnm@nt-0f-F-i@l8-P-amn-1eteFsj -- -- ------
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2.0 EQUIPMENT/APPARATUS/REAGENTS 

The following is a list of equipment typically used for purning a drinking water well. 

• Site logbook 
·• Field data sheets 
• Calculator 



• Flow-Tlrrough Cell (and probes) 
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• Flow-Through Cell Apparatus (discharge tubing or hose, hose clamps, "Y" 
adaptor( s)) 

• Field parameter instruments: pH meter, thermometer, conductivity meter, 
turbidimeter, DO meter (Individual meters optional/Used in lieu of Flow-Through 
Cell and probes) 

• Calibration standards 
• 5-gallon buckets 
• Drums 
• Marking pen for labeling drums 
• Wrench for opening/sealing drums 
• Garden hose, minimum length 25 feet 
• Appropriate PPE 
• Camera (Optional) 

3.0 PROCEDURES 

1. Identify applicable components of the drinking water system between the wellhead 
and the point to be sampled. Observe the location(s) of exterior faucets, piping, 
pressure tank(s), water softener, filtration system, or multiple wells that may be 
connected/plumbed. Record in the site logbook a sketch of the system from the 
wellhead to the point the system enters the structure. If one or more points inside the 
structure are to be purged and sampled, extend the sketch to the point(s) sampled. 

2. Locate the tap or faucet which is at, or nearest, to the wellhead (i.e., optimally prior to 
a water softener and/or filtration system) for purging and subsequent sample 
collection. 

3. Record in the site logbook the location of the tap or faucet to be used for purging and 
sampling. 

4. Calibrate the field parameter instruments in accordance with SOP 7.5 (Measurement 
of Field Parameters), or in accordance with manufacturer's specifications. 

5. If the purge water is to be discharged onto the ground directly from the tap or faucet, 
determine if the purging will cause water to pool near the wellhead. If unsafe 
working conditions or damage to property could be caused by the purge water, attach 
one end of a garden hose to. the faucet. Then, position the other end of the hose so 
that the purge water will safely drain away from the work area. 

6. If the purge water is to be discharged into a 5-gallon bucket or drum, attach one end 
of the garden hose to the faucet. Then, position the other end of the hose so that the 
purge water will flow into the bucket or drum. 
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7. Open the tap or faucet so that th_e water flows at a high rate. Record the time that the 
purging begins in the field data sheet and the site logbook. 

8. After the water has flowed for at least 15 minutes (or when the calculated purge 
volume has been achieved), collect measurements of pH, conductivity and 
temperature. Measurements of dissolved oxygen (DO), turbidity, oxidation .reduction 
potential (ORP), or other parameters may be collected based on the approved site 
Field Sampling Plan or site-specific criteria. Collect all measurements in· accordance 
with SOP 7.5 (Measurement of Field Parameters). Record the measurement 
collection time in the field data sheet and the site logbook. 

9. While the water continues to flow, record field parameter measurements at intervals 
of no less than 5 minutes. Continue this procedure until three (3) consecutive 
measurements are consistent within the following specific tolerance limits: 

pH 
conductivity 
t~mperature 

dissolved oxygen 
turbidity 
ORP 

+/-0.5 (required) 
+/-10% (required) 
+/-0.5°C (required) 
+/- 0.3 mg/L 
+/-10% (> 1 ONTU) · 
+/-lOmV 

If field parameters have not stabilized after 3 successive readings (or, when the 
calculated well volume has been achieved), continue taking measurements at 3 
minute intervals up to a maximum of 5 ·successive readings. If, after 5 successive 
readings, the parameters have not stabilized, an entry shall be made in the field 
logbook indicating that sampling will be conducted even though the field parameters 
are outside the specified tolerance limits. 

10. Reduce the flow of water to discom1ect the hose prior to sampling. Do not shut off 
the flow while disconnecting the hose. 

11. Collect samples as described in SOP 7.10 (Sampling a Drinking Water Well) or in 
accordance witli the approved site Field Sampling Plan. 

13. If purge waters have been collected for disposal; store and dispose of the purge waters 
in accordance with SOP 1.4 (Management oflnvestigative Derived Waste). 
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The primary goal in performing groundwater sampling is to obtain a representative 
sample of the water bearing unit. Samples collected for analysis can be compromised in 
the field by: (1) taking an umepresentative sample, (2) handling the sample incorrectly, 
and/or (3) introducing foreign contaminants into the sample. Sample integrity can be 
optimized by following appropriate sampling protocol(s) and utilizing trained field 
persom1el. 

This purging procedure is intended for wells with a sealed wellhead. Do not open sealed 
wellheads. 
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1.0 METHOD SUMMARY 

The objective of this standard operating procedure (SOP) is to provide guidance for the 
sampling of a drinking water well. Drinking water wells are sampled to determine the 
potential risk to human health and/or characterize the nature and extent of groundwater 
contamination. Drinking water wells typically have a sealed wellhead which prevents 
sampling directly at the wellhead. To collect a representative sample from the water 
well, use the tap or faucet located at, or nearest, to the wellhead. Using the tap or faucet, 
purge the well in accordance with SOP 7.9 (Purging a Drinking Water Well). Once the 
well is purged, collect the groundwater sample using a clean san1ple container which is 
appropriate for the intended analysis. During the san1pling event, complete a field data 
sheet, and enter pertinent information and observations into the site logbook. 

1.1 ASSOCIATED SOPS 

SOP 6.1 (Field Activity Documentation and Reporting) 
SOP 6.3 (Collection of VOC Samples) 
SOP 6.4 (Sample Handling and Control) 
SOP 6.5 (Collection of QA/QC Samples) 
SOP 7.7 (Groundwater Sampling Using a Pump) 
SOP 7.9 (Purging a Drinking Water Well) 

2.0 EQUIPMENT/APPARATUS/REAGENTS 

• Site logbook 
• Field data sheet 
• Chain of custody forms 
• Custody seals 
• Sample containers/ cool.er 
• Sample preservatives (if sample aliquots are not pre-preserved) 
• Sample container labels 
• Shipping containers 



• Ice 
• Ziploc-type plastic bags 
• Packing material 
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• Disposable gloves 
• Camera (optional) 

· 3.0 PROCEDURES 
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1. Refer to SOPs 6.1 (Field Activity Documentation and Rep01ting), 6.3 (Collection of 
VOC Samples), 6.4 (Sample Handling and Control), 6.5 (Collection of QA/QC 
Samples), the approved site Field Sampling Plar:i, and the prqject Quality Assurance 
Project Plan (QAPP). 

2. Purge the well in accordance with SOP 7.9 (Purging a Drinking. Water Well). 

3. Label the appropriate sample aliquots in accordance with SOP 6.4 (Sample Handling 
and Control). · 

4. Reduce the flow of water to prevent the formation of air bubbles in the sample 
container during sample collection. 

5. Sample aliquots should be collected in the following order (as applicable): 

·• Volatile organic compounds (VOCs) 
-• Semivolatile organic compounds (SVOCs); including polyaromatic 

hydrocarbons (P AHs) 
·• Inorganic constituents (metals) 
• Inorganic constituents (water quality parameters; cations/anions) 
·• Mercury 
• Cyanide 
• Total organic carbon (TOC) 
• Samples requiring field filtration 

______________ -• __ Samples for field parameter measurement 
-- i>----sru.n-pl-es-f01·--11utrtent-·ani-011'dete11nimi.tions-- --- -- ·--- ·- · - -··- · ---· --- .... --- -··-

6. Filter (if applicable) and preserve samples in accordance with the approved site Field 
Sampling Plan. Do not preserve samples if the sample containers were preserved by 
the laboratory. 

· 7. Fill the appropriate sample aliquots. For VOC samples, the sample aliquots should be 
filled to the top of the container so a meniscus is formed (SOP 6.3 Collection ofVOC 

( ) 
· .. __ ,./ 

----S-amples). Avoid contact between the sample container and the faucet. -- ( -
\._ --
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8. Carefully and quickly screw the cap onto the sample container and finger tighten: 

9. Collect the appropriate QA/QC samples in accordance with SOP 6.5 (Collection of 
QA/QC Samples), or as required by the approved site Field Sampling Plan. 

10. Complete the sample label information in accordance with SOP 6.4 (Sample 
Handling and Control) and place the labeled sample aliquots in a pre-chilled cooler. 

11. Shut off the water. 

12. Document the sample collection 111 accordance with SOP 6.1 (Field Activity 
Documentation and Reporting). 

13. Complete the chain-of-custody form in accordance with SOP 6.4 (Sample Handling 
and Control). 

14. Package all samples and paperwork in a shipping container in accordance with SOP 
6.4 (Sample Handling and Control). 

15. Transport or ship the sample container(s) to the analytical laboratory. 

16. Restore the site following the applicable portioris of SOP 1.3 (Site Restoration). 

4.0 CAUTIONS AND INTERFERENCES 

The primary goal in perfo1ming groundwater sampling is to obtain a representative 
sample of the water bearing unit. Sani.ples collected for analysis can be compromised in 
the field by: (1) taking an unrepresentative sample, (2) handling the sample incorrectly, 
and/or (3) introducing foreign contaminants into the sample. Sample integrity can be 
optimized by following appropriate sampling protoco'l(s) and utilizing trained field 
personnel. 

Wells should be sampled as soon as possible after purging and should be sampled in 
order from least contaminated to most contaminated or from upgradient to downgradient 
ifthe chemistr)' is unlmown. -~-~~~--· ______ _ 
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1.0 METHOD SUMMARY 
TCEQ requires the use of Global Positional System (GPS) in conjunction with other technologies to 
collect and maintain positional data that provides physical and environmental site information about 
plume and contaminate changes over time. Also GPS technologies are used to provide the boundaries 
of buildings, real property, waste areas, locations of wells and other relevant site features. 
 
2.0 GPS CERTIFICATION 
To ensure that TCEQ receives reliable and accurate positional data, TCEQ OPP 8.12 requires that the 
GPS data collector must be certified. The TCEQ staff may obtain GPS certification by attending a 
training course presented by either an internal GPS trainer or by a manufacturer-certified GPS 
trainer. Non-TCEQ staff may obtain GPS certification from a manufacturer-certified GPS trainer.  All 
GPS data collectors must verify that the certification instruction they have received meets the 
minimum elements listed in Table 1 - GPS Certified Training Minimum Elements in the Third Party 
GPS Training Certification section of this SOP. 
 
3.0 EQUIPMENT/APPARATUS 
 

 A DGPS (Differential Global Positioning System) receiver can be either a stand alone unit, or 
a GPS module with Differential GPS antenna and relevant satellite subscription, plugged into 
a portable computer. The DGPS receiver must: 

 Have six channel parallel reception or better. 
 Have sub-meter horizontal accuracy. 
 Employ these processing parameters: 

 
o Position acquisition rate -  1/second or better 
o Position mode   - 3D (uses 4 satellites) 
o Maximum PDOP  - 6( or less) 
o Minimum Elevation  - User-Selectable (record elevation accuracy) 

 
 Have the ability to perform real-time differential correction (no post processing). 
 Receive correction data from a recognized, reliable source, and which is appropriate for real-

time correction in the geographic area in which the GPS measurements will be made. 
 Output correction data in RTCM-SC104 (Radio Technical Commission of Maritime Service - 

Special Committee Paper No.104) format via an RS-232 cable or other compatible 
connection which matches the DGPS receiver. 

 Have ability to store at least 180 position measurements. 
 Have ability to transfer almanac and position data to a personal computer via a serial port or 

USB connection. 
 Include software to perform mission planning, differential correction, point data averaging, 

and conversion to common formats (Grid or ArcView). 
 Have a water and shock resistant case. 
 Include portable power source(s) which will last a full working day. 
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 All weather proof Field Log Book. 
 A laser rangefinder (optional) 

 
 
4.0 GPS DATA COLLECTION AND ACCURACY 
 
Horizontal Accuracy - All horizontal positions collected using certified GPS units shall maintain 
sub-meter accuracy. In order to meet sub-meter accuracy, latitude and longitude coordinates should 
be carried out to at least 6 places for decimal degree and at least 2 place for decimal seconds. 
 
DGPS - Differential Global Positioning System (DGPS) receiver which corrects the atmospheric 
effects. DGPS are used for realtime GPS mapping and tracking without the need for post-processing. 
 
PDOP - Positional Dilution of Precision. A measure of the quality of a GPS measurement taken from 
a given set of four satellites at a given time. If the satellites are not widely distributed from the user=s 
location, the PDOP value will be higher, and the quality of the measurement will be diminished. 
PDOP values greater than 6 are not acceptable. 
 
Datum - A mathematical model used by cartographers to define the shape of the earth in a specific 
area. Always use North America Datum of 1983 (NAD 83). 
 
Differential Correction - A process applied to raw GPS data that removes certain types of errors; 
primarily, the error introduced by Selective Availability. This process requires correction data from a 
reference GPS receiver operating from a precisely known location. Correction data must be obtained 
from a recognized, reliable source (such as the reference network maintained by the Texas 
Department of Transportation) or  Racal LandStar, and certain Trimble units, provide a satellite 
delivered GPS correction service, which provide 24 hour accurate and reliable real time precise 
positioning on land and in the air.  For full coverage in Texas, the differential signal is transmitted to 
the user by high-power geostationary satellites. The GPS and differential signal are both received by 
the GPS via a single antenna. 
 
A single position reading obtained through appropriate use of real-time correction must have sub-
meter accuracy. 
 
Collection Methods - GPS data may be collected using one of three methods: 
 

 Superimposed - The superimposed method involves standing on top of or next to the subject 
for which you are collecting GPS locational data. Collect 60-100 readings.  

 Centroid - The centroid method is used when the superimposed method cannot be used (e.g. 
well inside a locked fence or structure). Take points equal distance from the desired point by 
starting and stopping the GPS and by averaging these points.  The unit will average the point 
for each reading and then all the points as one point which will be the center of all the 
readings. Collect a minimum of 30 readings per point prior to averaging. 
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 Offset - The offset method is used when the superimposed method cannot be used and only 
when accurate offset measurements can be made (e.g. Using a laser rangefinder, tape 
measure, etc.) The potential error associated with the offset measurement must be added to 
the potential error associated with the GPS measurement.  A note in the GPS logging 
software and the field log book of bearing and distance from the offset location can be used 
but location must be corrected before it is entered into a table or shape file. 

 Points - The point is used for well and sample locations, gates, sub-meter objects, etc.  
 Line - The line is used for trail, road, stream, berm, etc. 
 Polygon - The polygon is used for buildings, site boundary, waste area, ponds or piles, etc. If 

it is hard to walk the entire perimeter, readings can be taken at each corner of the polygon by 
starting and stopping the GPS at the corners and within the same Station. The program will 
add the line in between the points of the Station to create a polygon.  

 
5.0 DATA SUBMITTALS 
Correction Status - All GPS data submitted must have a field indicating each record=s differential 
correction status.  There are only two selections available: 
 

 Differential Correction - Indicates that the record has been differentially corrected. 
 Uncorrected - Indicates that the record has not been differentially corrected. 

 
Offset - The offset points must be noted in the field log book and actual points calculated before 
entering the station into the final database or shape file. 
 
Events - Each event must be in separate data table or shape file. 
 
Data Sets - Each data set must be in separate file or layer (e.g All wells, buildings, site boundaries, 
sample results/event, site features, roads, trails, utilities, etc. must be in separate layers/tables). 
Arc View files - All data must be in Decimal Degrees, NAD 83 exported to Arc View 3.2 as a shape 
files with the relevant metadata, a hard copy of the Arc View tables must accompany the electronic 
version for TCEQ submittal. 
 
Field Log Book - Site name location and details of field activity must be noted in the field log book, 
including the name and coordinates of each station and bearing and distance details describing any 
station off-sets. 
 
Minimum Attributes - All GPS data submitted to TCEQ should conform to the data attributes 
defined in Table 1. 
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Table 1 
GPS Data Attributes 

Attribute Data Type Field Length Description 

Latitude Number Double Decimal Degree to a minimum of  six decimal places 

Longitude Number Double Decimal Degree to a minimum of  six decimal places 

Site Name Text 50 Superfund Site Name 

Station Name Text 50 Monitoring well number or Sample name 

Station Reference / Comments Text 50 Station Location Relative to Facility  

Station Type Text 10 Point, Line or Polygon 

Collector Name Text 50 Last Name, First Initial 

GPS Certificate Number Text 8 TCEQ GPS Certificate Number 

Collection Method Text 15 Superimposed, Centroid, Offset 

Datum Text 5 Horizontal Datum (NAD27, NAD83 or WGS84) 

Max PDOP Number Single Maximum PDOP value in effect during data collection (not > 6)   

Receiver Type Text 50 GPS model name & accuracy 

Correction Status* Text 50 Tells whether or not GPS data was differentially corrected 

GPS Date Date N/A Date GPS data was collected 

GPS Time Text 8 Time GPS data was collected 

Total Positions Collected Number Integer Number of positions collected/corrected 

* Data that is not differentially corrected will be rejected. 
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Data Format - GPS data submitted to TCEQ should be in electronic format (dBASE IV, .dbf file format is preferred).  The following is an example of how the 
data table should be structured.  The data may be submitted via email, on diskette, or CD. 
 

Table 2 
Third Party GPS Data 
Example Data Table 

Latitude Longitude 
Site 

Name 

Statio
n 

Name 

Station 
Reference/ 

Comments 

Collector 
Name 

TCEQ  
GPS 

Certifica
te 

Number 

Datum 
Collection 

Method 

Max 
PDO

P 

Receive
r Type 

Correction 
Status 

GPS 
Date 

GPS 
Time 

Total 
Positio

ns 

11.111000 99.999000 Pioneer MW-21 NW Corner Terry, D 95081107 NAD83 Superimposed 4.4 

Trimble 
XRS 

DGPS 
Differential 
Correction 

5/22/0
0 

10:10 
AM 61 

11.111100 99.999100 Pioneer MW-22 
Center of the 

facility Terry, D 95081107 NAD83 Centroid 5.2 

Trimble 
XRS 

DGPS  
Differential 
Correction 

5/22/0
0 

10:25 
AM 108 

11.111200 99.999200 Pioneer MW-23 S of entrance Terry, D. 95081107 NAD83 Superimposed 3.5 

 Trimble 
XRS 

DGPS  
Differential 
Correction 

5/22/0
0 1:38 PM 66 

11.111200 99.999200 Pioneer 
site 

location 

South 
Entrance of 

facility Terry, D. 95081107 NAD83 Superimposed 3.5 

 Trimble 
XRS 

DGPS  
Differential 
Correction 

5/22/0
0 3:38 PM 60 
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Third Party GPS Training Certification 
Minimum Qualifications 

Texas Natural Resource Conservation Commission 
 

TCEQ OPP 8.12 requires all GPS training courses to include both lecture/classroom discussion and 
hands-on exercises.  Table 1 contains the minimum elements that must be included in any TCEQ-
recognized GPS certification training course 
 

Table 1 
GPS Certification Training 

Minimum Elements 
Minimum lecture and/or 
demonstration elements 

Minimum hands-on exercises, to be 
successfully completed by each student 

Q  Background of the Global Positioning 
System. 

Q  GPS accuracy issues. 
Q  Relevant Agency operating policies. 
Q  Operation of GPS equipment, 

including basic troubleshooting. 
Q  Data collection procedures. 
Q  Differential correction, both real time 

processing and post processing. 
Q  Coordinate averaging for point 

locations. 
Q  Data output in formats appropriate for 

import to GIS or tabular databases.   

Q  Pre-planning, including data quality 
objectives, equipment and 
materials needed, logistics of 
field data collection, and 
prediction of GPS data 
collection conditions. 

Q  Navigation to a given coordinate. 
Q  Storing and transferring raw 

positional data. 
Q  Differential correction of raw data 

through post processing. 
Q  Averaging corrected point data and 

outputting to a GIS file. 

Class exercises shall also include computer plotting of point data to allow students to better 
understand GPS accuracy issues and the effects of differential correction and point data 
averaging. 
Note: 
All certified GPS users recognized by TCEQ must be recertified every 2 years; 
$ Sales or user demonstrations do NOT constitute GPS training; 
$ GPS training courses should last a minimum of six to eight hours; 
$ The TCEQ GPS operating policy is available online at: 

http://www.tceq.state.tx.us/gis/gisplcy.html 
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Individuals obtaining or with current GPS certification training must verify that the instruction they 
have received meets the minimum elements listed in Table 1.  Therefore, fill out the attached form, 
along with copies of GPS training certificates, and return them to: 
 

David P. Terry 
TCEQ GPS Coordinator (MCC-155) 
SWAP Team 
Texas Commission on Environmental Quality 
P.O. Box 13087 
Austin, Texas 78711-3087 
(512) 239 4755 
Email: dterry@tceq.state.tx.us 
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GPS Certification Verification Form 
Texas Commission on Environmental Quality 

 
Contact Information 

GPS Training Coordinator Information Training Provider Information 
Name 
 

Organization Providing GPS Training 

Organization 
 

Instructor 

Mailing Address 
 

Course Name 

City 
 

State ZIP Course Date Course 
Hours 

Email Address GPS System (e.g. 
Trimble, Magellan, etc.) 

Manufacture
r Certified? 

Yes  No  
The following individual(s) have received GPS certification training that complies with TCEQ OPP 
8.12 minimum training elements: 

Name Title 

  
  
  
  
  
I hereby state that the information provided is true, accurate, and complete to the best of my 
abilities  

 
 

  

Signature of GPS Training Coordinator or 
GPS Trainer 

 

Title Date 

   
Printed Name Telephone Number Extension 
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Texas Commission on Environmental Quality 
 

TCEQ Interoffice Memorandum 

To: Monica Harris, P.G. 
 Manager, Superfund Section, Remediation Division  
From: Trent Martin, Field Investigator, Midland Region office 
Date: September 17, 2014 
Subject: Referral to Superfund: Ector Drum  
             2604 N Marco Ave Odessa, TX 79762 
              RN100584291; TCEQ ID No. 31752; EPA ID No. TXD064215759  

 

On July 25, 2014, Investigators Ralph Johnson and Trent Martin traveled to Ector 
Drum for a complaint investigation alleging the potential for run-off of chemicals 
impacting the surrounding areas. It was discovered that the site has been abandoned for 
approximately two years and noted numerous 350 gallon Tote-containers and 55 gallon 
drums that appeared to contain hydrocarbon based oil well treating chemical and waste 
lube oil stored on-site. Some of them were open and leaking onto the ground. The 
ground at the facility was also impacted with these chemicals with large patches of 
stained soil and some areas with standing liquid and the site’s water well that is on site 
shows signs that oily wastes may have gotten into it (see attached photos). From this 
investigation an Enforcement Action Request was prepared and has been submitted to 
the Enforcement Division.     
Due to the amount of impacted area and the concerns that the City of Odessa, TX had 
concerning the site, SWS Environmental was contracted thru the Critical infrastructure 
Division to conduct a limited emergency removal. SWS Environmental was on site from 
August 26 to August 28. When SWS Environmental finished they had recovered 
approximately 20,000 gallons of oily wastes from a secondary containment structure for 
waste storage tanks, all open drums, and any pooled liquid on the ground. 
The site is still a concern due to the potential impact it can have to the surrounding area, 
with fires being a concern. At this time, EPA has shown interest in taking the 
remediation project.   
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The Edwards-Trinity (Plateau) Aquifer  
is a major aquifer extending across much 
of the southwestern part of the state. The 
water-bearing units are composed pre-
dominantly of limestone and dolomite of 
the Edwards Group and sands of the Trin-
ity Group. Although maximum saturated 
thickness of the aquifer is greater than 800 
feet, freshwater saturated thickness aver-
ages 433 feet. Water quality ranges from 
fresh to slightly saline, with total dissolved 
solids ranging from 100 to 3,000 milligrams 
per liter, and water is characterized as hard 
within the Edwards Group. Water typically 
increases in salinity to the west within the 
Trinity	Group.	Elevated	levels	of	fluoride	in	
excess of primary drinking water standards 
occur within Glasscock and Irion counties. 
Springs occur along the northern, east-
ern, and southern margins of the aquifer 

primarily near the bases of the Edwards 
and Trinity groups where exposed at the 
surface. San Felipe Springs is the largest 
exposed spring along the southern margin. 
Of groundwater pumped from this aquifer, 
more than two-thirds is used for irrigation, 
with the remainder used for municipal and 
livestock supplies. Water levels have re-
mained relatively stable because recharge 
has generally kept pace with the relatively 
low amounts of pumping over the extent 
of the aquifer. The regional water planning 
groups, in their 2006 Regional Water Plans, 
recommended water management strate-
gies that use the Edwards Trinity (Plateau) 
Aquifer, including the construction of a well 
field	in	Kerr	County	and	public	supply	wells	
in Real County.
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The Ogallala Aquifer 
is the largest aquifer in the United States 
and is a major aquifer of Texas underlying 
much of the High Plains region. The aqui-
fer consists of sand, gravel, clay, and silt 
and has a maximum thickness of 800 feet. 
Freshwater saturated thickness averages 
95 feet. Water to the north of the Canadian 
River is generally fresh, with total dissolved 
solids typically less than 400 milligrams per 
liter; however, water quality diminishes to 
the south, where large areas contain total 
dissolved solids in excess of 1,000 milligrams 
per liter. High levels of naturally occurring 
arsenic,	radionuclides,	and	fluoride	in	excess	
of the primary drinking water standards are 
also present. The Ogallala Aquifer provides 
significantly	more	water	for	users	than	any	
other aquifer in the state. The availability 

of this water is critical to the economy of 
the region, as approximately 95 percent of 
groundwater pumped is used for irrigated 
agriculture. Throughout much of the aqui-
fer, groundwater withdrawals exceed the 
amount of recharge, and water levels have 
declined fairly consistently through time. Al-
though water level declines in excess of 300 
feet have occurred in several areas over the 
last 50 to 60 years, the rate of decline has 
slowed, and water levels have risen in a few 
areas. The regional water planning groups 
for the Panhandle and Llano Estacado re-
gions, in their 2006 Regional Water Plans, 
recommended numerous water management 
strategies using the Ogallala Aquifer, includ-
ing	drilling	new	wells,	developing	well	fields,	
overdrafting, and reallocating supplies.
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The Dockum Aquifer  
is a minor aquifer found in the northwest 
part	of	the	state.	It	is	defined	stratigraphi-
cally by the Dockum Group and includes, 
from oldest to youngest, the Santa Rosa For-
mation, the Tecovas Formation, the Trujillo 
Sandstone, and the Cooper Canyon Forma-
tion. The Dockum Group consists of gravel, 
sandstone, siltstone, mudstone, shale, and 
conglomerate. Groundwater located in the 
sandstone and conglomerate units is re-
coverable, the highest yields coming from 
the coarsest grained deposits located at the 
middle and base of the group. Typically, 

the water-bearing sandstones are locally 
referred to as the Santa Rosa Aquifer. The 
water quality in the aquifer is generally 
poor—with freshwater in outcrop areas in 
the east and brine in the western subsur-
face portions of the aquifer—and the water 
is very hard. Naturally occurring radioactiv-
ity from uranium present within the aquifer 
has resulted in gross alpha radiation in 
excess	of	the	state’s	primary	drinking	water	
standard. Radium-226 and -228 also occur 
in amounts above acceptable standards. 
Groundwater from the aquifer is used for 
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1.0 Executive Summary 

The Dockum aquifer is a minor aquifer that underlies much of the Ogallala Formation in the 
Texas Panhandle and West Texas. Recoverable groundwater in the Dockum aquifer occurs 
within the many Upper Triassic sandstone and conglomerate beds that host the aquifer. The 
hydrogeologic properties of the aquifer vary widely. For example, well yields range from 0.5 to 
2,500 gpm and transmissivity from 48 to 4,600 square feet per day. Generally, however, well 
yields and transmissivities are fairly low throughout much of the aquifer. 

Precipitation recharges the aquifer where it is exposed at the land surface around the eastern and 
southern edges of the aquifer. The confined portions of the aquifer receive some recharge by 
leakage from overlying and underlying geologic units. We estimate that annual recharge to the 
aquifer is approximately 31,000 acre-feet. Discharge from the aquifer occurs from pumping 
wells, small springs, evapotranspiration and cross-formational flow. 

Regional groundwater flow in the aquifer is generally to the east. Historical hydrographs of wells 
show that water levels in the northern and southern parts of the aquifer have declined in some 
areas and risen in others over the past 20 to 30 years. In the central part of the aquifer, water 
levels have generally risen over the same time period. 

Groundwater in the Dockum aquifer is generally of poor quality. Water quality ranges from fresh 
in the outcrop areas to brine in the confined parts of the aquifer. It also tends to deteriorate with 
depth, and total dissolved solids (TDS) concentrations can exceed 60,000 mg/l in the deepest 
parts of the aquifer. Water in the Dockum aquifer is also typically hard with a mean hardness of 
about 470 mg/l. Radionuclides naturally derived from uranium minerals in the host rocks occur 
at concentrations above 5 pCi/l in widespread areas of the aquifer. Most counties in the study 
area also had at least one groundwater sample that contained sulfate or chloride at concentrations 
greater than the secondary standard of 250 mg/l. In contrast, fluoride concentrations were higher 
than the secondary standard in only a few samples collected from five counties. Much of the land 
overlying the Dockum aquifer is susceptible to salinity problems originating from the high 
concentrations of sodium in the groundwater. This problem is most prevalent over the confined 
areas of the aquifer and is less of a concern over the outcrops. 

We estimate that the total amount of water in the entire Dockum aquifer in the study area is 
approximately 185 million acre-feet. Of this amount, approximately 109 million acre-feet 
contains TDS of less than 5,000 mg/l, about 27 million acre-feet between 5,000 and 10,000 mg/l, 
and 49 million acre-feet greater than 10,000 mg/l. However, not all of the water in the Dockum is 
readily available for withdrawal. In fact, measured aquifer parameters suggest that the aquifer 
can provide only small quantities of water. Furthermore, because the confined part of the aquifer 
(where water with the highest TDS concentrations is present) receives little recharge, any 
significant withdrawal of water from these areas will essentially mine or deplete the aquifer. 
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2.0  Introduction 

The Upper Triassic Dockum Group extends over approximately 96,000 square miles in parts of 
Colorado, Kansas, Oklahoma, New Mexico and Texas (Figure 2-1). In Texas, sands of the 
Dockum Group produce small to moderate quantities of fresh to saline water and constitute the 
Dockum aquifer which is classified as a minor aquifer (Ashworth and Hopkins, 1995). As 
delineated by Ashworth and Hopkins (1995), the Dockum aquifer includes an area of the aquifer 
containing groundwater with less than 5,000 mg/l total dissolved solids (Figure 2-2). However, 
for the purposes of this report, we also include other areas of the aquifer that have total dissolved 
solids concentrations greater than 5,000 mg/l. In this report, the term “Dockum aquifer” is used 
loosely for all water-bearing strata of the Dockum Group regardless of their dissolved solids 
content. 

Locally, the Dockum aquifer can be an important source of groundwater for irrigation, public 
supply, oil-field activity, livestock, and manufacturing. However, deep pumping depths, poor 
water quality, low yields, and declining water levels have discouraged its more widespread use. 
Nevertheless, the aquifer may become an important secondary source in the future, especially in 
areas where demand from the overlying Ogallala and Edwards-Trinity (Plateau) aquifers is high. 
It could also be considered for desalination in the future. 

To date, only a few investigations have been conducted on the Dockum aquifer in Texas. One of 
the first regional studies was conducted by Gould (1907) in west Texas. Later, Galloway (1955) 
investigated Triassic artesian wells near Hereford, Texas, to evaluate the feasibility of obtaining 
water from similar types of wells in eastern New Mexico. Other studies of a local nature were 
conducted by Fink (1963) and Rayner (1965). Several county-level studies on the Dockum 
aquifer have also been conducted (see, for example, Garza and Wesselman, 1959; Ogilbee and 
others, 1962; Shamburger, 1967; White, 1971; Duffin, 1984; and Ashworth, 1986). 

The aim of this study was to evaluate the groundwater resources of the Dockum aquifer          
(Figure 2-2). Specific goals of the investigation were to compile and evaluate existing geologic 
and hydrologic information on the area, determine the quality of groundwater in the Dockum 
aquifer, and estimate the approximate amount of groundwater in the aquifer. Much of the 
information presented in this report was obtained from previous literature and Texas Water 
Development Board (TWDB) records. We collected groundwater samples in 1995 and 1996 
from all of the counties in the study area to assess the chemical quality of water in the aquifer. 

3.0 Study Area 

The study area (Figure 2-2) encompasses the total areal extent of the Dockum Group in Texas 
(approximately 42,000 square miles). The outcrop area of the Dockum Group is approximately 
5,500 square miles, and extends as a north-south-trending belt paralleling the eastern escarpment 
of the Llano Estacado. The belt is narrow between Armstrong and Dickens counties in the north 
but broadens south of Dickens County to include most of Scurry and Mitchell counties. 
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Figure 2-1.  Lateral extent of the Dockum Group in southwestern United States (modified 
from McKee and others, 1959; Bureau of Economic Geology, 1967, 1968, 1969, 
1974, and 1983; McGowen and others, 1977). 
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Figure 2-2.  Areal extent of the study area and the Dockum aquifer in Texas. 
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Within the study area, the Dockum aquifer is exposed along the Canadian River in the north, 
along the east edge of the Caprock Escarpment in the east, and in parts of Borden, Fisher, Garza, 
Howard, Kent, Mitchell, Nolan, and Scurry counties in the south. Other small exposures are 
found in Coke, Crane, Ector, Loving, Martin, Sterling, and Ward counties. Covered outliers of 
the Dockum aquifer are present in Hansford, Hutchinson, and Ochiltree counties. 

The Dockum aquifer in the study area overlies Permian-age units and is in turn overlain by 
Jurassic rocks in the northwest corner of the Texas Panhandle, by Cretaceous sediments in the 
southern High Plains and Edwards Plateau, and by the Ogallala Formation in the northern High 
Plains (Table 3-1). In the southwest part of the study area, the aquifer is overlain by the Cenozoic 
Pecos Alluvium. 

3.1 Physiography 

Much of the study area lies within the High Plains section of the Great Plains physiographic 
province which extends from the Pecos River in the south to the latitude of the Great Bear Lake 
in Canada (Thornbury, 1965). The High Plains section in Texas is a vast, monotonous flat 
surface underlain primarily by Tertiary sediments. The eastern edge of the section is marked by a 
pronounced escarpment called the Caprock Escarpment. 

Smaller parts of the study area in the south lie within the Pecos Valley and the Edwards Plateau 
sections of the Great Plains physiographic province. The Pecos Valley section, which lies 
southwest of the High Plains section, consists of a broad north-south-trending topographic 
depression underlain by highly soluble Cretaceous rocks. To its east lies the Edwards Plateau 
section, characterized by low relief (except along major stream channels) in the west and higher 
relief in the east. The Edwards Plateau is underlain by carbonate rocks of Cretaceous age. A 
small part of the study area east of the Caprock Escarpment falls within the Osage section of the 
Central Lowlands province and is underlain by mainly Pennsylvanian or Permian rocks. 

Five major river basins drain the study area, including the basins of the Canadian and Red rivers, 
which drain eastward, and the basins of the Brazos, Colorado, and Pecos rivers, which drain 
toward the southeast. A significant part of the Dockum Group outcrop is drained by the Canadian 
and Colorado rivers and their tributaries. 

3.2 Climate 

The climate over much of the northern and central parts of the study area is of a continental 
steppe type and is characterized by large variations in daily temperatures, relatively low 
humidity, and infrequent rainfall events (Larkin and Bomar, 1983). Average annual precipitation 
in these areas ranges from about 21 inches in the eastern parts of the study area to about 17 
inches in the western parts (Figure 3-1). Historically, mean annual precipitation has ranged from 
13.89 inches in the southern part of the study area (Figure 3-1c) to 22.23 inches in the central 
part (Figure 3-1b). Three-fourths of the precipitation in these areas typically occurs between 
early spring and early fall. May and September are usually the rainiest months. Snowfall is an 
important source of precipitation in the winter. Temperatures often exceed 100° F in the summer 
and drop below freezing in the winter. 
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Table 3-1. Geologic Formations in the Texas Panhandle and West Texas and Their Water-
Bearing Characteristics (modified from Knowles and others, 1984; Lehman, 
1994a and 1994b). 

 

System Series Group Formation Physical 
Characteristics 

Water-bearing 
Characteristics 

Quaternary   
Cenozoic Pecos 

Alluvium 

Unconsolidated to partially 
consolidated sand, silt, gravel, clay, and 
caliche. 

Yields small to large 
amounts of fresh to slightly 
saline water. 

Tertiary 
Late 

Miocene 
to Pliocene 

 Ogallala 

Tan, yellow, and reddish-brown, silty 
to coarse-grained sand alternating with 
yellow to red silty clay and variable 
sized gravel. 

Yields moderate to large 
amounts of water to well. 

Washita  

Massive, fine to coarse grained, white, 
gray, or yellowish gray limestone and 
thick, dark greenish gray, gray, or 
yellow marl.   

Yields small to large 
amounts of water to wells 
and springs. 

Kiamichi 

Thinly laminated, sometimes sandy, 
gray to yellowish-brown shale with 
beds of thin, gray argillaceous 
limestone, and, thin, yellow limestone. 

Yields small amounts of 
water locally to wells. 

Edwards 
Light-gray to yellowish-gray, thick 
bedded to massive, fine- to 
coarse-grained limestone. 

Yields small to large 
amounts of water to wells 
and springs. 

Comanche Peak 
Light gray to yellowish-brown, irregularly
bedded, argillaceous limestone, thin beds 
light-gray shale. 

Yields small to large 
amounts of water to wells. 

Cretaceous 
  

F
re

de
ri

ck
sb

ur
g 

Walnut 

Light-gray to yellowish-brown, fine to 
medium-grained, sandstone, thin 
bedded, gray to grayish-yellow, 
calcareous shale; and light gray to 
grayish-yellow, argillaceous limestone. 

Not known to yield water 
to wells. 

  Trinity Antlers 

White, gray, yellowish-brown to 
purple, fine to medium-grained, loosely 
cemented sandstone and conglomerate, 
with beds of siltstone and clay. 

Yields small to moderate 
amounts of water to wells. 

  Morrison 
Variegated shale, sandstone, siltstone, 
and limestone. 

Yields small amounts of 
fresh to slightly saline 
water. Jurassic 

  Exeter Light-colored sandstone. 
Yields small amounts of 
fresh to slightly saline 
water. 

 Cooper Canyon 
Reddish-brown to orange siltstone and 
mudstone with lenses of sandstone, and 
conglomerate. 

 Trujillo 

Gray, brown, greenish-gray, fine to 
coarse-grained sandstone and sandy 
conglomerate with thin gray and red 
shale interbeds. 

 Tecovas 
Variegated, sometimes sandy mudstone 
with interbedded fine to medium-
grained sandstones. 

Triassic 

 

 
Dockum 

Santa Rosa 
Red to reddish-brown sandstone and 
conglomerate. 

 
Yields small to large 
quantities of fresh to brine 
water to wells and springs. 

 Dewey Lake Red siltstone and shale. 
Not known to yield water 
to wells. 

Ochoa 
 Rustler 

Dolomite, anhydrite, sandstone, 
conglomerate, and variegated shale. 

Yields small to large 
amounts of slightly to 
moderately saline water. 

Sandstone, shale, gypsum, anhydrite, 
dolomite, and selenite. 

Yields small to large 
amounts of fresh to 
moderately saline water. 

Permian 

Guadalupe 
Undifferent-

iated 
 

  



 7

 

 

Figure 3-1. Historical annual precipitation recorded at (a) Amarillo International Airport,    
(b) Crosbyton, and (c) Odessa. 
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Evaporation in the northern and central parts of the study area is greatest in the summer months. 
The average annual evaporation potential for an open surface water body in Lubbock County is 
approximately three-and-half times the average annual precipitation (Knowles and others, 1984). 

The southern part of the study area (Trans-Pecos) is semi-arid and is characterized by a wide 
range of temperatures, low rainfall, and high evaporation rates (Ashworth, 1990). Temperatures 
typically range from below freezing in winter to over 100° F during the summer. Average annual 
precipitation in the southern part of the study area ranges from 9 inches in the west to about 14 
inches in the east with much of it occurring in April and October. Historical annual precipitation 
at the Odessa rain gage station has ranged from 6.2 inches to 30.8 inches (Figure 3-1c). 

4.0 Geology 

The Triassic sediments of the Dockum Group that form the Dockum aquifer consist of a series of 
alternating sandstones and shales (Cazeau, 1962). Individual sandstone units are light- to dark- or 
greenish-gray, buff and red, and range in thickness from a few feet to about 50 feet. They are 
often lens-shaped, partly conglomeratic, poorly sorted, friable, and micaceous. The red and 
maroon sandy shale units that separate the sandstones range in thickness from about 50 to 100 
feet. 

Recoverable groundwater in the Dockum aquifer is present within the many sandstone and 
conglomerate beds that occur throughout the sedimentary sequence. The coarse-grained deposits 
form the more porous and permeable water-bearing units of the Dockum Group, whereas the 
fine-grained sediments form impermeable aquitards in the group (Fallin, 1989). The more 
prolific parts of the aquifer are consequently developed in the lower and middle sections where 
the coarse-grained sediments predominate (Best Sandstone in Figure 4-1 through 4-10). Locally, 
any water-bearing sandstone within the Dockum Group is typically referred to as the Santa Rosa 
aquifer. In the Pecos River valley, the Dockum aquifer is usually known as the Allurosa aquifer 
(White, 1971). 

The geologic setting of the Dockum Group, as well as information on aquifer properties, water 
levels, chemical quality of water in the aquifer, and recharge to and discharge from the aquifer 
are presented below. 

4.1. Stratigraphy  

Recent investigations of the Dockum Group have largely focused on stratigraphic nomenclature, 
and a fair amount of controversy has arisen over its rank as a group or formation (for an in-depth  
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Figure 4-1. Index map of geologic cross-sections. 
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Figure 4-2 Geologic cross-section A-A’. 
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Figure 4-3. Geologic cross-section B-B’. 
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Figure 4-4. Geologic cross-section C-C’. 
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Figure 4-5 Geologic cross-section D-D’. 
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Figure 4-6 Geologic cross-section E-E’. 
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Figure 4-7. Geologic cross-section F-F’. 
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Figure 4-8. Geologic cross-section G-G’. 
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Figure 4-9. Geologic cross-section H-H’. 
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Figure 4-10. Geologic cross-section I-I’. 
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Table 4-1. Development of Upper Triassic Stratigraphic Nomenclature in Texas (modified from Lucas and Anderson, 1995; 
McGowen, and others, 1977, 1979). 
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discussion, see Lucas and Anderson, 1992, 1993, 1994; Lehman, 1994a, 1994b). Table 4-1 is a 
summary of the development of the stratigraphic nomenclature of the Dockum Group. Because 
our study is focused on groundwater resources, we have avoided the stratigraphic controversy 
and have retained the well established and widely accepted nomenclature of Dockum Group 
suggested by Lehman (1994a, 1994b) to describe the Triassic-age rocks. 

Rocks of the Dockum Group are the only Triassic-age sediments exposed at the land surface in 
Texas. The formations within the Dockum Group (in ascending stratigraphic order) are: Santa 
Rosa Formation, Tecovas Formation, Trujillo Sandstone, and Cooper Canyon Formation 
(Lehman 1994a and 1994b in Table 4-1). Locally, the term “Santa Rosa” has been applied to the 
lower sandstone zones in the Dockum Group that may include all units of the Dockum Group 
except the upper mudstone. Traditionally, the base of the Dockum Group has been identified as a 
mudstone that is difficult to distinguish from older Permian sediments (McGowen and others, 
1977, 1979; Granata, 1981). However, some older studies and more recent investigations 
describe the base of the Dockum Group as an extensive sandstone or conglomerate bed. The 
basal unit, called the Santa Rosa Formation, rests unconformably on Upper Permian red beds and 
can be as much as 130 feet thick (Lehman and others, 1992; Lehman, 1994a, 1994b; Riggs and 
others, 1996).  

The Santa Rosa Formation is overlain by variegated mudstones and siltstones of the Tecovas 
Formation (Gould, 1907), which in turn is disconformably overlain by the 250-foot-thick Trujillo 
Formation composed of massive crossbedded sandstones and conglomerates (Lehman, 1994a, 
1994b). The Trujillo Formation, exposed in some of the outcrop areas, has been mapped along 
the Canadian River (Bureau of Economic Geology, 1969, 1983). 

Gould (1907) recognized an additional mudstone unit above the Trujillo Formation. The upper 
beds of this unit consist of reddish-brown to orange mudstone, along with some siltstone, 
sandstone and conglomerate and are now known as the Cooper Canyon Formation (Lehman and 
others, 1992). Previously, these beds were referred to as the Chinle Formation or the Chinle 
Equivalent (Table 4-1). 

The subsurface mapping of individual beds within the Dockum Group has not been entirely 
successful. The apparent discontinuity of many beds in the subsurface has precluded an accurate 
correlation of outcrop units or the mapping of their exact subsurface extent (McGowen and 
others, 1977; Granata, 1981). Geologic cross-sections (Figure 4-1 through 4-10) illustrate the 
general stratigraphy of the Dockum Group in the study area. Appendix A contains a list of wells 
with geophysical logs that we used to construct the cross-sections. The approximate elevations of 
the base and top of the Dockum Group are shown in figure 4-11 and 4-12, respectively. 

4.2 Depositional Environment 

McGowen and others (1977, 1979) and Granata (1981) described the Dockum Group as a 2,000-
foot-thick sequence of sediments that accumulated in fluvial, deltaic, and lacustrine 
environments within a closed continental basin. On the basis of paleocurrent analysis, Lucas and 
Anderson (1992) concluded that sediments of the Dockum Group were mainly fluvial in origin 
and that the siltstones and mudstones were deposited on floodplains, interfluves, and in small  
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Figure 4-11. Approximate elevation of the bottom of the Dockum Group. 
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Figure 4-12. Approximate elevation of the top of the Dockum Group. 
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isolated ponds. The basin received sediments from all directions from the erosion of Paleozoic 
sedimentary source rocks exposed around the edges of the basin. Meandering, low-gradient 
streams traversed lowlands to the east and west, and higher gradient streams were present at the 
north and south ends of the basin. 

On the basis of an analysis of detrital zircon grains in northwest Texas, Riggs and others (1996) 
suggested that early deposition of the Dockum Group (Santa Rosa Formation) was accomplished 
by a river system that flowed from Texas to Nevada during the Late Triassic. 

4.3 Structure 

The beds of the Dockum Group are essentially horizontal, with gentle dips toward the center of 
the structural basin whose axis trends approximately north-south. The dip varies considerably 
from location to location but is approximately 30 feet per mile (Rayner, 1965).  Deposition of the 
Dockum Group sediments in the Triassic represents the final filling of a number of small 
adjoining, intracratonic basins that were active mainly in the Paleozoic (Granata, 1981). In 
Texas, these basins include the Midland basin in the south, the Palo Duro basin in the central 
region, and the Dalhart basin in the north (Figure 4-11, Fallin, 1989). The basins are separated by 
structural highs such as the Amarillo Uplift between the Dalhart and Palo Duro basins and the 
Matador Arch between the Palo Duro and Midland basins (Figure 4-11). The Central Basin 
Platform present at the southwest end of the Midland Basin separated the Midland Basin from 
the Delaware Basin to the west. The entire area over which the Dockum Group sediments were 
deposited has been referred to as the Dockum Basin (Granata, 1981). 

The top of the Dockum Group is relatively flat (Figure 4-11) and reflects the final filling of the 
Dockum Basin and the effects of post-depositional erosion. The opening of the Gulf of Mexico 
in the Cenozoic tilted the entire region toward the southeast. 

5.0 Water Levels and Regional Groundwater Flow 

We used water-level information available in the TWDB database and from the USGS New 
Mexico district to construct an average water-level elevation map for the study area during the 
1981 through 1996 time period (Figure 5-1). Water-level information from New Mexico was 
used primarily to constrain water-level contours in the Texas part of the Dockum aquifer. 
Groundwater flow in the Dockum aquifer is generally to the east and southeast (Figure 5-1). In 
Hartley and Oldham counties, groundwater flows locally toward the Canadian River. In Mitchell 
County, groundwater flows toward the Colorado River. Hydraulic gradients range from about 8 
feet per mile in the central part of the aquifer to 37 feet per mile along the Canadian River. A 
relatively steep gradient of about 14 feet per mile is present in Cochran, Yoakum, and Gaines 
counties. The rate of groundwater flow ranges from about 0.002 feet per day in Terry County to 
0.05 feet per day in Deaf Smith County. We determined these flow rates from hydraulic 
conductivities derived from aquifer tests, an assumed average aquifer porosity, and regional 
hydraulic gradients shown on water-level maps. 

We also used the water-level information to construct hydrographs for 20 wells in the study area 
(Figure 5-2, 5-3, and 5-4). For convenience in discussing the hydrographs, we divided the study  
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Figure 5-1. Approximate water level elevations in the Dockum aquifer, 1981 through 1996. 
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Figure 5-2. Selected hydrographs from the northern part of the study area. 

area into three areas: a northern area (Figure 5-2), a central area (Figure 5-3), and a southern area 
(Figure 5-4). 

Overall, the hydrographs show that water levels in many parts of the aquifer have fluctuated over 
time. The fluctuations were not uniform everywhere. For example, in the northern part of the 
study area, water levels in Moore, Potter, and Armstrong counties generally declined from 1981 
through 1996. The largest recorded decline (110 feet) was in well 06-42-903 in Potter County 
(Figure 5-2). In other areas, the water level remained relatively stable (Deaf Smith County),  
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Figure 5-3. Selected hydrographs from the central part of the study area. 

declined slightly (Oldham County), or even rose (Swisher County).In the central part of the study 
area (Howard, Mitchell, Scurry, Nolan, Fisher, and Sterling counties) the hydrographs generally 
show an increase in water levels over much of the area (Figure 5-3). The largest increase (almost 
45 feet) was recorded in well 29-27-601 in Fisher County (Figure 5-3). This well and others that 
had a rise in water level are located on or near the outcrop of the Dockum aquifer and reflect 
increased recharge, reduced pumpage, or both. The Sterling County hydrograph (well 28-64-901) 
is flat, suggesting that the aquifer was not being used much or that it was receiving recharge from 
the overlying Cretaceous aquifer. The drought of the late 1950s is clearly evident in the Nolan 
County hydrograph (Figure 5-3), which shows a fall in water level in the late 1960’s and early 
1970’s presumably in response to increased pumpage from irrigation wells or decreased recharge  
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Figure 5-4. Selected hydrographs from the southern part of the study area. 

to the aquifer. Hydrographs of wells in the south part of the study area (Andrews, Ector, Upton, 
Loving, Reeves, Ward, and Winkler counties) show a variety of water-level fluctuations (Figure 
5-4). Hydrographs of wells in Loving, Ector, and Reeves counties show a distinct decline in the 
water table, whereas that from Ward County shows relatively stable water levels or only small 
declines. The most significant water-level decline (almost 85 feet) occurred in well 28-39-401 in 
Ector County (Figure 5-4). This decline was most likely the result of pumping from a nearby 
municipal water-supply well. 
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Where overlain by younger formations, the Dockum aquifer is typically under confined 
conditions. Within the Dockum Group itself, mudstone units (especially the thick upper sequence 
within the center of the aquifer basin) also act as confining beds. The aquifer is partially confined 
in areas where the Dockum Group sediments are exposed at the surface. The aquifer is also 
partially confined in parts of the Pecos River valley (Loving, Reeves, Ward and Winkler 
counties) where Dockum Group sandstones are in contact with the Cenozoic Pecos Alluvium. 
Where exposed at land surface, the Dockum aquifer is typically under unconfined conditions. 

5.1 Recharge 

The Dockum aquifer is recharged by precipitation over areas where Dockum Group sediments 
are exposed at the land surface (Figure 2-2). Shamburger (1967) suggested that substantial 
recharge also occurred along stream channels and tributaries of several creeks, such as Champion 
Creek and the South Fork Champion Creek in Nolan County, where the basal conglomerate and 
sandstone units are exposed (Lucas and Anderson, 1993). Shamburger (1967) reported that one 
well in Nolan County was capable of producing 15 to 20 percent more water after sustained 
heavy runoff into the South Fork Champion Creek. 

Groundwater in the confined parts of the Dockum aquifer in Texas most likely originated as 
precipitation that fell on outcrops in eastern New Mexico. This recharge ceased when the Pecos 
River and Canadian River valleys were incised during the Pleistocene between the present-day 
Dockum aquifer in Texas and the paleo-recharge areas to the west (Dutton and Simpkins, 1986; 
Figure 5-5). 

Soils on the outcrop of the Dockum aquifer have a major effect on recharge to the aquifer. Soils 
that have formed on the outcrop of the Dockum Group sediments belong to hydrologic groups B, 
C, and D (soils that are classified on the basis of their water intake at the end of long-duration 
storms). A vast majority of the soils are included in Group B, which is characterized by moderate 
infiltration rates when saturated. Some soils on the outcrop belong to Group C which is 
characterized by slow infiltration rates when saturated. The Group D soils, which have the 
second-largest areal extent on the outcrop, are typically heavy clay soils exhibiting a high shrink-
swell potential and a very slow infiltration rate when saturated. Areas that have Group B soils 
near subsurface sandstone units provide the greatest recharge potential to the aquifer. 

The Dockum aquifer is also recharged by upward leakage from the underlying Permian rocks, 
although in the Palo Duro Basin the water movement is downward because the hydraulic head in 
the Dockum aquifer is almost 1,800 feet higher than it is in the underlying Permian brine aquifer 
(Bassett and others, 1981; Bentley, 1981; Wirojanagud and others, 1984; Orr and others, 1985). 

Downward leakage into the Dockum aquifer occurs from the overlying Ogallala Formation, 
Cretaceous rocks, and Cenozoic Pecos Alluvium as a result of hydraulic-head differences 
between the aquifers (Dutton and Simpkins, 1986; Nativ and Gutierrez, 1988). 

In parts of Crockett, Irion, Reagan, Sterling, Tom Green and Upton counties the Santa Rosa 
Sandstone is in hydrologic contact with the overlying Edwards-Trinity (Plateau) aquifer (Walker, 
1979; Ashworth and Christian, 1989). Groundwater samples obtained from wells completed in 
the Dockum aquifer in Sterling County are dominated by calcium bicarbonate-type (Ca-HCO3)  



Figure 5-5. Hypothetical regional flow paths of groundwater in the Dockum aquifer.  Before hydrologic divides developed, 
groundwater flowed from an area in eastern New Mexico downdip into the confined portions of the aquifer in Texas (A 
and B). After divides formed by incision of rivers (C and D), groundwater flow into Texas from New Mexico was 
essentially cut off(modified from Gustavson and Finley, 1985; Dutton and Simpkins, 1986). Contours are in feet above 
mean sea level.

Late Tertiary

(A)

Portales
River

Simanola
River

Proto-Canadian
River

(B)

10,000

5,000

0
Permian confining layer

West East

New Mexico Texas

Recent

(C)

Colorado
River

Brazos
River

Prairie Dog Town Fork
Red River

Canadian
River

(D)

10,000

5,000

0
Permian confining layer

West East

New Mexico Texas

Pecos River

Sea
Level

Sea

Level
Permian confining layer

Permian confining layer

Pecos
River

Dockum Group

Dockum Group



 

 30

water that is characteristic of groundwater in the Edwards-Trinity (Plateau) aquifer. The presence 
of CaHCO3 in Dockum groundwater suggests that there is some groundwater movement from 
the limestone-dominated Edwards-Trinity (Plateau) aquifer into the Dockum aquifer. 

A combination of groundwater divides and thick, relatively impermeable mudstones (Cooper 
Canyon Formation) above the sandstone layers in the center of the basin prevents the aquifer 
from receiving direct recharge from surface precipitation. We estimate that the annual recharge 
to the entire aquifer is approximately 31,000 acre-feet. This estimate was derived for outcrops 
and other areas in contact with overlying aquifers. 

5.2 Aquifer Properties 

The properties of an aquifer are typically described using terms such as well yield, specific 
capacity, transmissivity, hydraulic conductivity and storativity (Driscoll, 1986). Well yield is 
defined as the volume of water discharged per unit time from a well either by pumping or from 
free flow. It is typically measured in gallons per minute (gpm). Specific capacity is the well yield 
per unit drawdown in the water level when the well is pumped. The specific capacity of a well, 
expressed as gallons of water per minute per foot of drawdown, can be a good indicator of the 
water-producing ability of an aquifer. Aquifers with high specific capacities are generally 
productive aquifers whereas those that have low specific capacities are not as productive. 

Transmissivity is a term that describes the ease with which water can move through an aquifer. 
Transmissivity specifically describes the volume of water that will move through a vertical strip 
of the aquifer one unit wide, under a unit hydraulic gradient, for a unit time. Storativity (or 
storage coefficient) represents the volume of water released from or taken into storage per unit of 
aquifer storage area per unit change in head. The storativity of an unconfined aquifer 
corresponds to its specific yield which is the fraction of water that can be drained by gravity for a 
unit volume of aquifer. In confined aquifers, storativity is the result of compression of the aquifer 
and expansion of the confined water when pressure is reduced during pumping. 

Table 5-1 is a compilation of Dockum aquifer properties from various sources including the 
TWDB Well Information/Ground Water Data database and published literature. Mean well 
yields by county ranged from 6 gpm in Howard County to 770 gpm in Moore County with 
individual yields ranging from 0.5 gpm in Mitchell County to 2,500 gpm in Winkler County 
(Table 5-1, Figure 5-6, and Appendix III). 

Specific capacity tests performed on 86 wells completed in the Dockum aquifer indicate that 
mean specific capacities by county ranged from 0.14 gallons per minute per foot (gpm/ft) in 
Garza County to 25 gpm/ft in Reeves County (Table 5-2). The mean specific capacity from all 
tests was 3.84 gpm/ft. The highest specific capacity within a county ranged from 0.19 gpm/ft in 
Garza County to 37 gpm/ft in Reeves County (Table 5-2). 

We also performed 21 pumping tests in nine counties to determine aquifer properties including 
transmissivity which was calculated using standard techniques (i.e., Theis, 1935; Cooper and 
Jacob, 1946). Transmissivity ranged from about 48 square feet per day (ft2/d) in Upton County to 
4,600 ft2/d in Winkler County (Table 5-1). The mean transmissivity from all tests was 



 
 
Table 5-1. Summary of Dockum aquifer properties. 
 

Transmissivity 

County 
TWDB Well 

No. Test Date 

Screened 
Interval(s) 
(feet bgs) 

Yield 
(gpm) (gpd/ft) (ft2/d) 

Storage 
Coefficient 

Type of 
Test 

Source 
of Data 

12/01/1966 14,800 1,978 D 1 
10-13-503 

12/04/1966 
683-944 1,400 

10,700 1,430 
-- 

R 1 Deaf Smith 
10-14-202 01/16/1959 600-776 788 22,000 2,941 1.0 x 10-4 M 2,4 

    03/1963 7,900 1,056 4.5 x 10-5 D 8 
29-34-709 

11/05/1963 
-- -- 

7,000 936 5.5 x 10-5 D 8 
03/1963 75 4,400 588 D 8 

29-34-714 
11/05/1963 

-- 
66 4,700 628 

-- 
D 8 

    03/1963 7,700 1,029 6.5 x 10-5 D 8 
    03/1963 6,100 815 9.6 x 10-5 R 8 29-34-716 
11/05/1963 

-- -- 
6,500 869 4.4 x 10-5 D 8 

120-195 
29-35-437A 11/21/1963 

205-273 
170 11,270 1,506 1.3 x 10-4 D 6,8 

01/09/1964 5,856 783 4.4 x 10-4 D 7,9 
29-35-712 

01/10/1964 
-- -- 

7,760 1,037 4.4 x 10-4 R 7,9 
29-35-713 01/09/1964 -- 245  3,680 492 -- D 8 

Mitchell 

29-43-403 -- -- 70 12,300 1,644 1.2 x 10-4  6,8 
200-282 Motley 22-01-201 10/26/1968 
287-300 

321 11,700 1,564 -- R 7,8 

Potter 06-42-601 07/25/1958 140-170 -- 480 64 -- R 8 
07/22/1970 440-450 8,000 1,069 D 8 

500-510 
520-530 Scurry 28-31-301 

07/23/1970 
545-555 

608  
5,900 789 

-- 
R 8 

NOTES: * = Open hole  
- Well numbers used in previous reports and subsequently renumbered: A. 29-35-106, B. D-291, C. D-293, E. D-299, F. D-279.  
- Types of tests: D = Drawdown, M = Average Value, R = Recovery, SD = Step Drawdown. 
- Sources of data: 1. Dutton and Simpkins, 1986; 2. Fink, 1963; 3. Garza and Wesselman, 1959; 4. Rayner, 1963; 5. Robotham et al., 1985; 6. 

Shamburger, 1967; 7. Smith, 1973; 8. TWDB Central Records; 9. White, 1968. 
  gpm = gallons per minute 
  bgs = below ground surface 
  gpd/ft = gallons per day per foot 
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Table 5-1. Summary of Dockum aquifer properties (continued). 
 

Transmissivity 

County 
TWDB Well 

No. Test Date 

Screened 
Interval (s) 
(feet bgs) 

Yield 
(gpm) (gpd/ft) (ft2/d) 

Storage 
Coefficient 

Type of 
Test 

Source 
of Data 

07/24/1967 15,600 2,085 D Swisher 11-26-611 
07/24/1967 

620-820 2,000 
28,800 3,850 

-- 
SD 

1 

02/19/1985 1833-1853 1,533 D 
1873-1893 27-05-204 

02/19/1985 
1903-1993 

74.9 
1,081 

205 -- 
R 

5 

02/26/1985 1733-1793 866 D 
1813-1833 

Terry 

27-05-205 
02/26/1985 

1853-1903 
72.2 

1,199 
116 -- 

R 
5 

Upton 45-46-603 03/08/1966 428-490 36 360 48 -- D 9 
04/27/1957 305 25,000 3,342 R 
07/26/1957 -- 24,000 3,208 D 46-16-104B 
07/27/1957 

-- 
-- 24,000 3,208 

-- 
R 

3 

07/26/1957 25,000 3,342 2.9 x 10-4 D 
46-16-130C 

07/27/1957 
-- -- 

24,000 3,208 2.5 x 10-4 R 
3 

46-16-201D 07/26/1957 265-364* 1,875 37,000 4,646 -- R 3 
46-16-101E 08/18/1957 230-405* 1,200 12,000 1,604 -- R 3 

08/17/1957 13,000 1,738 2.5 x 10-4 D 

Winkler 

46-16-120F 
08/18/1957 

274-700* -- 
13,000 1,738 2.4 x 10-4 R 

3 

NOTES: * = Open hole  
- Well numbers used in previous reports and subsequently renumbered: A. 29-35-106, B. D-291, C. D-293, E. D-299, F. D-279.  
- Types of tests: D = Drawdown, M = Average Value, R = Recovery, SD = Step Drawdown. 
- Sources of data: 1. Dutton and Simpkins, 1986; 2. Fink, 1963; 3. Garza and Wesselman, 1959; 4. Rayner, 1963; 5. Robotham et al., 1985; 6. 

Shamburger, 1967; 7. Smith, 1973; 8. TWDB Central Records; 9. White, 1968. 
  gpm = gallons per minute 
  bgs = below ground surface 
  gpd/ft = gallons per day per foot 



 

 2

0

500

1,000

1,500

2,000

2,500

3,000

A
nd

re
w

s

A
rm

st
ro

ng

B
or

de
n

B
ris

co
e

C
ra

ne

C
ro

sb
y

D
aw

so
n

D
ea

f S
m

ith

D
ic

ke
ns

E
ct

or

Fl
oy

d

G
ai

ne
s

G
ar

za

H
ar

tle
y

H
ow

ar
d

M
id

la
nd

M
itc

he
ll

M
oo

re

M
ot

le
y

N
ol

an

O
ld

ha
m

P
ot

te
r

R
an

da
ll

R
ea

ga
n

R
ee

ve
s

S
cu

rr
y

S
w

is
he

r

Te
rr

y

U
pt

on

W
ar

d 

W
in

kl
er

County

W
el

l Y
ie

ld
 (g

pm
)

Mean well yield

Range of well yields

Figure 5-6. Range of well yields in the Dockum aquifer by county. 
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Table 5-2. Summary of Specific Capacities of Wells in the Dockum Aquifer (from TWDB 
Reports). 

Specific Capacity 
(gpm/ft) 

County 
Maximum Minimum Mean Number of 

Records 
Andrews 0.76 0.76 0.76 1 

Armstrong 2.8 0.60 1.7 2 

Borden 2.6 0.203 0.82 7 

Crosby 2.3 1.8 2.0 2 

Deaf Smith 12.4 0.02 8 3 

Dickens 7.0 1.3 4.2 4 

Gaines 0.579 0.442 0.511 2 

Garza 0.19 0.055 0.14 3 

Martin 0.42 0.42 0.42 1 

Mitchell 3.6 0.30 1.2 14 

Moore 11 7.7 9.5 2 

Motley 8.2 1.8 5.5 3 

Nolan 2.0 0.38 1.0 6 

Oldham 3.5 0.3 2 7 

Potter 0.78 0.78 0.78 1 

Randall 9.00 4.32 6.66 2 

Reeves 37 13 25 2 

Scurry 6.1 0.33 2.8 18 

Swisher 1.93 1.93 1.93 1 

Upton 0.307 0.307 0.307 1 

Winkler 17.1 .13 5.3 4 

NOTE: gpm/ft = gallons per minute per foot 
 

approximately 1,500 ft2/d. The Winkler County pumping test was performed on the City of 
Kermit’s municipal wells, which are completed in the Santa Rosa Formation that was described 
by Garza and Wesselman (1959) as a massive sandstone unit of limited areal extent. Storativity 
values ranged from 4.4 × 10-5 in Mitchell County to 2.9 × 10-4 in Winkler County (Table 5-1). 
The mean storativity from all aquifer tests conducted in the study area was 1.9 × 10-4. The low 
storativities suggest that the Dockum aquifer is confined to partly confined in the test areas. The 
above parameters suggest that the aquifer may not be able to provide large quantities of water. 

5.3 Chemical Quality 

Groundwater in the Dockum aquifer is generally of poor quality. Over most of the study area, it 
is characterized by decreasing quality with depth, mixed types of water, high concentrations of 
total dissolved solids (TDS) and other constituents that exceed secondary drinking water 
standards, and high sodium levels that may be damaging to irrigated land. 
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The chemical quality of water in the Dockum aquifer ranges from fresh (TDS of less than 1,000 
mg/l) in outcrop areas that are present around the fringes of the aquifer to brine (TDS greater 
than 10,000 mg/l) in the confined parts of the aquifer (Figure 5-7). TDS concentrations also tend 
to increase with depth and range from 5,000 mg/l to more than 60,000 mg/l (Figure 5-8 and 
Appendix IV) in the deepest parts of the aquifer. Groundwater in the Dockum aquifer is also 
typically hard with hardness ranging from less than 25 mg/l in Swisher County to more than 
3,600 mg/l in Reagan County (Figure 5-9 and Appendix VII). The mean hardness value for the 
entire study area is approximately 470 mg/l. 

In the northern and northeastern counties of the study area, the groundwater is composed of 
mixed cations and HCO3

- type water (Figure 5-10a and 5-10b). In the central part of the study 
area (Andrews, Dawson, Gaines, Hockley, and Terry counties), the groundwater is dominated by 
Na+ + K+ and Cl- + SO4

2+ (Figure 5-10). The eastern outcrop area consists of Ca2+ + Mg2+ and 
mixed-anion-type water (Figure 5-10d). The seven groundwater samples that we collected from 
an area near the Edwards-Trinity (Plateau) aquifer in 1995 and 1996 do not show a characteristic 
signature (Figure 5-10e). Where overlain by the Cenozoic Pecos Alluvium, groundwater in the 
Dockum aquifer is characterized by Ca2+ + Mg2+ and SO4

2- + Cl- rich waters (Figure 5-10f). A 
more detailed listing of the major cations and anions detected in the groundwater samples is 
available in Appendices V and VI, respectively. 

One of the primary contaminants of concern in the study area is nitrate. The maximum 
contaminant level (MCL) for nitrate (measured as nitrogen) is 10 mg/l. Groundwater samples 
obtained from the study area between 1981 and 1996 indicate that nitrate concentrations were 
higher than their MCL in counties where the Dockum aquifer is either exposed at the surface or 
is in hydrologic communication with an overlying aquifer such as the Cenozoic Pecos Alluvium 
or the Edwards-Trinity (Plateau) aquifer. In these areas, the likely sources of nitrate are livestock 
waste, agricultural fertilizers, and old cesspools. 

The radiological constituents for which we tested groundwater samples included gross alpha, 
gross beta, radium-226, and radium-228 (Table 5-3). The MCL established by the EPA for gross-
alpha particle activity limit is 15 picoCuries per liter (piC/l). The MCL for combined radium-226 
and radium-228 is 5 piC/l. Some areas of the Dockum aquifer contained radium-226 and radium-
228 in concentrations greater than 5 piC/l (Table 5-4). The occurrence of uranium minerals in the 
Dockum Group has been recognized for years (McGowen and others, 1977) and is the source of 
the high concentrations of radium-226 and radium-228 detected in groundwater samples. 
Radium-226 and radium-228 are daughter products of the various uranium decay series.  

Other constituents that we tested for in the groundwater samples included antimony, arsenic, 
barium, beryllium, cadmium, chromium, lead, mercury, nickel, selenium, and thallium. The 
concentrations of arsenic, barium, chromium, and nickel were below their respective MCLs in all 
of the samples that were analyzed. However, the detection limit for some of the analyses was 
higher than the MCL. Therefore, it is possible that some elements could have been present at 
concentrations above their MCLs but were not detected because of the elevated detection limits. 
The concentrations of antimony, beryllium, cadmium, lead, mercury, selenium, and thallium 
exceeded their respective MCLs in several counties (Table 5-4). 
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Figure 5-7. Distribution of total dissolved solids (TDS) in the Dockum aquifer, 1981 through 
1996 (TWDB, 1997) 

>10,000 mg/l
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accordance with procedures
in TWDB UM-51 (1991)
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in accordance with procedures
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o

+

o

o

o

o
o

o o

o
o

o

o

oo

o oo
o

oo

o
o

o
oo

o
oo

o

o

o

o

o

ooo

o

o

o
o

o

o

o

oooo

o

oo
o

o

o

o

oo o
o

o

o

o

o
o

o o
o o

o

o

o

oo
o

o oo

oo

ooo

o

o

o

o

o

o o

o
o

oo

o

o

o

o
o

o

o
o

o

o

o

o

o

o

o

ooo

ooo
o o

o
o
o

o
o

o
o

o

o

o o
o

o

o

oo
o

o

o
o

o

o

o

o

oo
o

o

o

o

o o

o

o

o
o

o

o

o

o

o

o

oo

oo

o

ooo

oo o

o

o

o o

o
oo oo

o

o

o

oo

o

o

ooo

o

oo

oo

ooo

o

o

o

o

oo o o

oo o
oooooo

o
o

o
o

o
o

ooooooooooooo

o

o

o

o

o

o

o

o

o

o

o

o
o

o o

o

o

o
o o

o

o

o
o

o

o
o

o

o
o o

ooo

o

oo

o

oooooo

o

o

o

oo

o

o

o

o

o

o

o

o o

o

o

o

o

o

o

o

o

o

o

o

oo

o
o

o

oooooooo

o

o

o

oo

+ +

++++++

+

+

+
+

+++

+

++
+

+

+

+

+ +

+ +

+

+ +
++
+

+

+
+

+
+
+

++
++

+

+++

+
+
+
+

+ +

+

+

+ +

++
+

+

+

+

+

+ +

+
++

++
+

++++

+
+ +

+
+

++

+

+
+

+

+

+ +

+

+

+

++

+
+

+

+ + +

+

+
+

++

+

+
+

++

+

+

++

+
+

+ +

+

++ +

+

+

+

++++

+
+

+
+

+++

++

+

+

+

+ +

+

+
+

+

+

+

+
+

+

+

++

+
+

+
+ + ++

+

++

+
+

+ +

+

++

+
++

+

+

+

+
+

+

+

+

+

+

+

+

++

+

++
+

+

+

++

+ +

+

+

+

+

+

+

+

++

+

+

+

+

+

+

+
+

+

+

+

+
+

+

++

+

+

+

+

++

+

+

+

+

+
+ +

+
+

+
+

+

+

+

+

+

+

+

+

+
+

+
+

+

+

+ +
+

+

+

++
+

+

+

+

5,000 to 10,000 mg/l TDS

Limits of the study area

>10,000 mg/l TDS

<5,000 mg/l TDS



 

  

Figure 5-8. Concentrations of total dissolved solids (TDS) detected in the Dockum aquifer water samples 1981 through 1996. 
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Figure 5-9. Range of hardness in groundwater samples obtained from the Dockum aquifer, 1981through1996. 
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Figure 5-10. Trilinear diagrams for the northern (a, b) and central (c, d) parts of the study area, 
and for areas overlying the Edwards Plateau region (e) and Pecos River valley (f). 
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Table 5-3. Gross Alpha, Gross Beta, and Radium Isotope concentrations detected in 
groundwater samples obtained from the Dockum aquifer, 1981 through 1996. 

Gross Alpha pCi/l Gross Beta pCi/l Radium-226 pCi/l Radium-228 pCi/l
County No. of 

samples Range No. of 
samples Range No. of 

samples Range No. of 
samples Range 

Andrews 9 <3 - 19 9 <4 - 16 9 0.2 - 6.1 9 <0.1 - 7

Armstrong 7 <2 - 24 7 1 - 13 7 0.5 - 0.6 7 1 - 6 

Borden 9 3 - <72 9 4.5 - 60 9 <0.2 - 3.1 9 <1 - 25 

Briscoe 9 5.5 - 21 9 <3 -13 9 0.2 - 3.1 9 <1 - 4 

Crane 3 9 - <13 3 <7 - <11 3 <0.6 - 6.8 3 1 - 5 

Crockett 3 7 - 19 3 10 - 16 3 1.4 - 4.9 3 2 - 4 

Crosby 2 9.1 - 12 2 9 - 9.3 2 <0.6 - 6.6 2 1 - 13 

Dawson 5 7.3 - 29 5 <4 - 36 5 1.1 - 3.9 5 1.5 - 19

Deaf Smith 12 <5 - 519 13 <3 - 183 13 <0.2 - 1.4 13 <1 - 4 

Dickens 9 <2 - 28 10 4.7 - 12 10 0.2 - 0.6 10 <1 - 8 

Ector 3 <6 - 23 3 <4 - 11 1 <0.6 1 3 

Fisher 5 3.3 - 20 5 <4 - 18 2 0.2 - 0.9 2 <1 

Floyd 7 <3 - 7.2 7 5 - 10 7 <0.2 - 0.5 7 <1 - 1.6

Gaines 3 <13 - 81 3 <9 - 21 3 <0.6 -
11 9

3 <2 - <3 

Garza 9 2.9 - 244 9 <4 - 193 9 1.4 - 59 9 <1 - 47 

Glasscock 1 90 1 40 1 <0.6 1 3 

Hartley 5 2 - 11 5 <3 - 8 5 <0.6 5 <1 - 5 

Hockley 1 <197 1 <57 1 17.6 1 52 

Howard 10 3 - 30 10 <3 - 
30

10 <0.6 - 3.4 10 <1 - 5 

Irion 2 <4 - 20 2 <4 - 31 2 2 - 2.4 2 3.2 - 11

Kent 4 3.5 -35 4 <4 - 23 4 <0.6 - 3.5 4 1.8 - 3 

Loving 3 3 - 7 3 <3 - 5.4 3 0.3 - 0.7 3 1.1 - <2

Mitchell 23 <2.2 - 50 23 <4 - 64 22 <0.2 - 8.4 22 <1 - 3.3

Motley 10 <2 - 25 10 4 - 15 10 0.4 - 2.7 10 <1 - 3 

Nolan 16 <2 - 27 16 <4 - 34 6 0.3 - 3 6 <1 

Oldham 17 4 - 42 17 <3 - <30 17 <0.2 - 
7 11 11

17 <1 - 6 

Potter 12 <4 -47 12 <3 - <12 12 <0.2 - 3.2 12 <1 - 4 

Randall 4 10 - 42 4 7 - 30 3 <0.6 - 2 3 <3 - 5 

Reagan 2 10 - 29 2 21 - 43 2 0.7 - 4 2 <1 - 8.2

Reeves 5 4.8 - 13 5 <5 - 13 3 <0.2 3 <1 

Scurry 28 3.6 - 43 28 <4 - 30 27 <0.2 - 7.3 27 <1 - 3.6
Sterling 5 2.4 - 4.5 4 <4 4 0.4 - 8 3 <1 - 3 
Swisher 3 <2 - <3 3 <3 - 10 3 <0.6 3 <2 - 5 
Terry 1 <33 1 <23 1 4.6 1 9 
Upton 2 14 - 25 2 24 - 28 2 0.2 - 3.3 2 <1 - 4.5
Ward 8 <2 - 13 8 4 - 13 6 <0.2 6 <1 - 1.5
Winkler 6 4 - 5.6 7 0.6 - 10 4 <0.2 - 5 <0.1 - 2

NOTE: pCi/l = pico Curies per liter 
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Table 5-4. Elements detected at concentrations above their maximum contaminant levels 
(MCLs) in groundwater samples collected from the Dockum aquifer, 1981 
through 1996. 

Concentration in micrograms per liter (mg/l) 
Antimony Beryllium Cadmium Lead Mercury Selenium Thallium 

County 0.006 0.004 0.005 0.0015 0.002 0.05 0.002 
Andrews --- --- --- --- --- 0.0588 --- 

Borden --- --- <0.01 <0.05 --- 0.0822 <0.005 

Crane --- --- --- <0.05 0.0113 0.0565 <0.004 

Crosby --- --- <0.01 --- --- --- --- 

Dawson <0.01 <0.005 <0.01 <0.05 --- 0.0992 <0.01 

Deaf 
Smith 

--- --- --- --- 0.0028 --- --- 

Dickens --- --- <0.01 <0.05 --- --- --- 

Fisher --- --- <0.01 <0.05 --- 0.0507 --- 

Gaines --- --- --- --- --- 0.1121 <0.005 

Garza <0.05 <12.5 0.025 <0.05 --- 0.093.7 <0.05 

Glasscock <0.01 <0.005 --- --- --- 0.2406 <0.01 

Hockley <0.05 --- 0.025 <0.05 --- --- <0.05 

Howard --- --- <0.01 <0.05 --- 0.0833 --- 

Kent --- --- <0.01 <0.05 --- --- --- 

Loving --- --- <0.01 <0.05 --- 0.050 --- 

Mitchell --- --- <0.01 <0.05 --- 0.1031 --- 

Nolan --- --- <0.01 <0.05 --- --- --- 

Potter --- --- <0.01 <0.05 --- --- --- 

Randall --- --- --- <0.05 --- 0.0647 --- 

Reeves --- --- <0.01 <0.05 --- --- --- 

Scurry --- --- <0.01 <0.05 --- --- --- 

Sterling --- --- <0.01 <0.05 --- --- --- 

Terry <0.01 <0.005 <0.005 --- --- 0.1136 <0.01 

Winkler --- --- <0.01 <0.05 --- --- --- 

Yoakum --- --- --- --- --- 4.9 --- 

NOTES:  The concentrations listed above are the highest concentrations detected in samples collected in each 
county. Only detected concentrations higher than the MCLs are listed in the table. The detection limit for some 
samples was greater than the MCL, and these results are also included in the table. Other elements that were 
analyzed but were not detected above their MCLs are arsenic, barium, chromium, and nickel. The MCL for lead is 
the action level as outlined in TAC 290.120. If a county is not listed above, then all constituents tested for in the 
groundwater samples obtained from that county were below their MCLs. 



 

  

 Figure 5-11. Range of sulfate ion concentrations in groundwater samples obtained from the Dockum aquifer, 1981through 1996. 
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We also analyzed the groundwater samples collected from the study area for TDS, fluoride, 
chloride, and sulfate. Groundwater in most counties contained TDS at concentrations higher than 
the secondary standard of 1,000 mg/l (Figure 5-8). TDS concentrations were below the 
secondary standard in samples collected from Armstrong, Floyd, Hartley, Moore, Motley, and 
Sterling counties. Most counties had at least one groundwater sample that contained sulfate 
(Figure 5-11) or chloride at concentrations higher than the secondary standard of 250 mg/l. 
These two constituents were the dominant anions over much of the study area.  

Fluoride concentrations were higher than the secondary standard of 4.0 mg/l in only a few 
samples that were obtained from Briscoe, Dawson, Deaf Smith, Ector, and Scurry counties 
(Appendix V). The fluoride in the groundwater is derived from the fluorite grains that occur as 
heavy minerals in the Dockum sediments. 

Sodium in groundwater is a constituent that has neither an MCL nor a secondary standard but 
that is still a concern where the water is used for irrigation purposes. If sodium exceeds 60 
percent of the total cations in water, the water may be unsuitable for irrigation. To determine the 
hazard of sodium in groundwater, we calculated sodium adsorption ratio (SAR), residual sodium 
carbonate (RSC) and percent-sodium. In many counties the percent-sodium values were above 60 
percent (Figure 5-12). 

The potential effect of sodium on irrigated land can also be determined by SAR proposed in 1954 
by the United States Salinity Laboratory (USSL, 1954). This indicator is calculated from  

2

MgCa
NaSAR
+

= , 

where sodium, calcium, and magnesium concentrations are expressed in milliequivalents per liter 
(meq/l). SAR values lower than 10 suggest that sodium does not pose a threat to the irrigated 
land, whereas values higher than 18 typically result in excess sodium in the soils. In the central 
part of the Dockum aquifer, the SAR values of groundwater samples were generally higher than 
18 (Figure 5-13). 

Another indicator of sodium hazard is RSC. As calcium and magnesium precipitate out of the 
groundwater in the unsaturated zone and onto soils, the relative proportion of sodium in 
irrigation water increases. RSC is calculated by 

RSC = (CO3 + HCO3) – (Ca + Mg) 

or 

RSC = 0.02 × (total alkalinity – hardness) 

where carbonate, bicarbonate, calcium, and magnesium concentrations are expressed in meq/l. 
Water with RSC values greater than 2.5 meq/l is not suitable for irrigation (Figure 5-14). 
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Figure 5-12. Percent sodium in groundwater samples obtained from the Dockum aquifer, 1981 through 1996. 
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 Figure 5-13. Range of Sodium Adsorption Ratio (SAR) values in groundwater samples from the Dockum aquifer, 1981 through 
1996. 
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 Figure 5-14. Residual Sodium Carbonate (RSC) values in groundwater samples obtained from the Dockum aquifer, 1981 through 
1996. 
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Figure 5-15. Salinity hazard for areas overlying the Dockum aquifer. 
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Except for parts of the study area that overlie the aquifer where the Dockum sediments outcrop, 
much of the study area is susceptible to salinity hazard (Figure 5-15). More detailed information 
about percent sodium, SAR, and RSC values that were calculated for the study area is presented 
in Appendix VII. 

Only three groundwater samples from the study area had boron concentrations of more than 3 
mg/l (Appendix VII). The highest concentration (55.5 mg/l) was detected in a sample from a 
deep well in Yoakum County that is probably influenced by brine from underlying Permian 
rocks. Boron, an element that is essential for healthy plant growth, can be toxic to crops at high 
concentrations. The maximum range of boron concentration that crops can typically tolerate is 
between 0.67 and 3 mg/l (Scofield, 1936). 

5.4 Discharge 

Discharge of groundwater from the Dockum aquifer occurs due to pumping, small springs that 
contribute to stream baseflow in the outcrop (Brune, 1981), evapotranspiration, and cross-
formational flow. Most current discharge occurs from the pumping of wells installed in the 
aquifer. 

In the central part of the basin, wells are typically completed in the basal sandstone-dominated 
zone. However, many wells in the High Plains are completed in both the Dockum and in the 
overlying Ogallala aquifer. Such dual completion wells can be found in Armstrong, Briscoe, 
Carson, Crosby, Dallam, Deaf Smith, Floyd, Garza, Hale, Hartley, Hutchinson, Lamb, Moore, 
Oldham, Potter, Randall, Sherman, and Swisher counties. The primary reason for completing 
wells in both the Dockum and Ogallala aquifers is to increase well yield. Wells completed in the 
Edwards-Trinity (Plateau) and Dockum aquifers are present in Bailey, Ector, Hale, Irion, 
Reagan, Sterling, and Upton counties and in the Cretaceous outlier in Nolan County. In outcrop 
areas along the Canadian River (primarily in Oldham and Potter counties), wells are completed 
in both the Dockum and older Permian aquifers. 

Irrigation and public-supply uses are limited to areas of the Dockum aquifer in which the water 
quality is acceptable (TDS generally less than 1,000 mg/l), depth to water is shallow, and a 
sufficient thickness of sandstone exists to make the aquifer productive. Past and present 
municipal users of Dockum aquifer water include the cities of Barstow, Canyon, Colorado City, 
Dickens, Happy, Hereford, Hermleigh, Kermit, Loraine, Pecos, and Snyder. The Colorado River 
Municipal Water Authority also uses water from this aquifer.  

Figure 5-16 illustrates historical water use from the Dockum aquifer between 1994 and 2000. 
The estimated total pumpage increased from 40,035 acre-feet in 1994 to 50,682 acre-feet in 
2000. Irrigation accounted for 58 percent of total water use in 1994 and 66 percent in 2000. 
While irrigation use increased during the 1994 to 2000 time period, municipal, manufacturing, 
mining, and livestock water use remained relatively constant (Figure 5-16). 

 



 

  

 Figure 5-16. Historical water use from the Dockum aquifer, 1994 through 2000. 
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6.0 Estimate of Groundwater in the Dockum Aquifer 

The amount of water in an aquifer that is available for withdrawal can generally be determined 
by multiplying the saturated volume of the aquifer by its specific yield (the fraction of water that 
will drain from a saturated porous medium under the influence of gravity). However, estimating 
this volume for the Dockum aquifer is difficult. Interbedded mudstones, sandstones and other 
rock types; confined to partly confined conditions; and the very low recharge rates combine to 
make the aquifer a complex hydrologic system. We estimated the amount of water of different 
chemical quality (TDS) in the aquifer on a county-by-county basis using the procedure and 
assumptions outlined below. 

For the purpose of representing the saturated volume of the aquifer, we selected the “Best 
Sandstone” unit (Figure 4-2 to 4-10) because it is the most productive and widely used portion of 
the aquifer. To estimate the volume of water of different TDS concentrations (<5,000 mg/l, 5,000 
to 10,000 mg/l, and >10,000 mg/l) within the Dockum aquifer, we used the TDS map (Figure 5-
7) to measure aquifer areas within a county ( Appendix VIII) and multiplied these areas by the 
average thickness of the Best Sandstone unit (125 feet). We determined the average thickness of 
the Best Sandstone unit from available geologic cross-sections (Figure 4-2 to 4-10). For specific 
yield of the Best Sandstone unit, we chose a value of 0.065 which is a weighted average derived 
by adding the minimum specific yields of fine-grained sandstone and silt (0.1 and 0.03, 
respectively; Johnson, 1967 as cited in Fetter, 1980) in a sandstone unit that is composed of 35 
percent sand and 65 percent silt. The aquifer parameters used here are generalized and can be 
improved by using site-specific aquifer properties where available to produce more accurate 
volume estimates. 

A total of 185 million acre-feet of water is present in the Dockum aquifer in Texas (Table 5-5). 
The total volume of water with TDS less than 5,000 mg/l is approximately 109 million acre-feet 
and that with TDS between 5,000 and 10,000 mg/l is about 27 million acre-feet. In parts of the 
aquifer where the water has very high TDS (>10,000 mg/l), we estimate the volume of water at 
approximately 49 million acre-feet. 

The largest volume of water (>6 million acre-feet) of all TDS concentrations is present in 
Andrews, Dallam, Deaf Smith, Gaines, Hartley and Oldham counties. With the exception of 
Hartley County, these same counties also have the largest volume of water with TDS 
concentrations less than 5,000 mg/l. Bailey, Cochran, Hockley, Lamb, Lubbock, Lynn, and Terry 
counties contain the largest volume of water (>3,000 acre-feet) with TDS concentrations greater 
than 10,000 mg/l. 

It must be reiterated that not all of the water estimated here is available for withdrawal. Aquifer 
properties determined during this study (Chapter 5.2) clearly suggest that well yields and 
transmissivities are low over much of the aquifer, and the aquifer is generally not productive.  
Furthermore, the chemical quality of water in the aquifer precludes its use for many purposes. 
Because the confined parts of the aquifer receive little recharge, water withdrawn from these 
areas will essentially mine or deplete the aquifer. 

 



 

 51

Table 5-5 Estimated volume of water in the Dockum aquifer 

Volume of Water (acre-feet) 
County <5,000 mg/l TDS 5,000 to 10,000 mg/l TDS >10,000 mg/l TDS Total 

Andrews 6,544,360 0 0 6,544,360 
Armstrong 1,948,573 0 0 1,948,573 
Bailey 0 0 3,605,720 3,605,720 
Borden 440,360 1,146,680 2,332,600 3,919,640 
Briscoe 2,012,801 0 0 2,012,801 
Carson 566,664 0 0 566,664 
Castro 294,089 1,395,200 2,225,991 3,915,280 
Cochran 0 0 3,379,000 3,379,000 
Coke 126,706 0 0 126,706 
Crane 2,283,863 431,640 0 2,715,503 
Crockett 3,332,178 0 0 3,332,178 
Crosby 688,819 2,442,990 792,192 3,924,001 
Dallam 6,561,800 0 0 6,561,800 
Dawson 0 2,881,960 1,050,760 3,932,720 
Deaf Smith 6,526,920 0 0 6,526,920 
Dickens 1,159,849 0 0 1,159,849 
Ector 3,928,360 0 0 3,928,360 
Fisher 308,048 0 0 308,048 
Floyd 4,122,680 202,440 0 4,325,120 
Gaines 5,025,677 1,353,003 170,040 6,548,720 
Garza 892,506 514,480 2,498,280 3,905,266 
Glasscock 684,520 2,062,280 1,181,560 3,928,360 
Hale 1,124,880 553,720 2,703,200 4,381,800 
Hartley 6,374,320 0 0 6,374,320 
Hockley 0 0 3,958,880 3,958,880 
Howard 1,303,313 2,633,767 0 3,937,080 
Irion 2,902,030 0 0 2,902,030 
Kent 306,120 0 0 306,120 
Lamb 0 0 4,429,760 4,429,760 
Loving 1,228,164 0 0 1,228,164 
Lubbock 0 0 3,924,000 3,924,000 
Lynn 0 0 3,889,120 3,889,120 
Martin 297,992 3,691,408 0 3,989,400 
Midland 353,160 3,562,120 8,720 3,924,000 
Mitchell 3,552,889 0 0 3,552,889 
Moore 1,588,314 0 0 1,588,314 
Motley 669,553 0 0 669,553 
Nolan 569,920 0 0 569,920 
Oldham 6,544,360 0 0 6,544,360 
Parmer 1,020,240 845,840 1,979,440 3,845,520 
Pecos 2,563,278 0 0 2,563,278 
Potter 3,051,550 0 0 3,051,550 
Randall 3,974,774 0 0 3,974,774 
Reagan 2,995,320 941,760 1,185,920 5,123,000 
Reeves 2,344,140 0 0 2,344,140 
Scurry 3,466,602 0 0 3,466,602 
Sherman 413,212 0 0 413,212 
Sterling 3,955,862 0 0 3,955,862 
Swisher 3,883,622 40,378 0 3,924,000 
Terry 0 361,880 3,518,520 3,880,400 
Tom Green 234,466 0 0 234,466 
Upton 802,240 1,639,360 2,973,520 5,415,120 
Ward 2,685,426 0 0 2,685,426 
Winkler 3,515,897 0 0 3,515,897 
Yoakum 0 741,200 2,746,800 3,488,000 
          
TOTAL 109,170,417 27,442,106 48,554,023 185,166,546 
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7.0 Summary and Conclusions 

Although not widely used at present, the Upper Triassic Dockum aquifer in the Texas Panhandle 
and West Texas could become an important source of groundwater in the future, especially in 
areas where there is high demand from the Ogallala and Edwards-Trinity (Plateau) aquifers. This 
report documents a comprehensive regional hydrogeologic study of the Dockum aquifer. 

Recoverable groundwater in the Dockum aquifer occurs within the many sandstone and 
conglomerate beds that are present throughout the 2,000-foot-thick sedimentary sequence, but 
mainly in the lower sections of the sequence (Best Sandstone unit). The hydrogeologic properties 
of the aquifer vary widely. Well yields range from 0.5 gpm in Mitchell County to 2,500 gpm in 
Winkler County, and specific capacities from 0.19 gpm/ft (Garza County) to 37 gpm/ft (Reeves 
County). Transmissivity values range from about 48 ft2/day in Upton County to 4,600 ft2/day in 
Winkler County while storage coefficients range from 4.4 x 10-5 in Mitchell County to 2.9 x 10-4 
in Winkler County. 

Where exposed at the land surface, the Dockum aquifer is recharged by precipitation, and the 
confined portions by upward leakage from the underlying Permian rocks and downward leakage 
from the overlying Ogallala, Edwards-Trinity (Plateau) and Cenozoic Pecos Alluvium aquifers. 
We estimate that annual recharge to the aquifer is approximately 31,000 acre-feet. Discharge 
from the aquifer occurs from pumping wells and small springs, and through evapotranspiration 
and cross-formational flow. 

Regional groundwater flow maps suggest that flow is generally to the east. Hydrographs of wells 
installed in the aquifer show that water levels have fluctuated variably over time in different 
parts of the aquifer. For example, in the northern and southern parts of the aquifer, water levels 
have both declined (by more than 80 feet) in some wells and risen in others over the past 20 to 30 
years, while in the central part of the aquifer, they have generally risen over the same time 
period. 

Groundwater in the Dockum aquifer is generally of poor quality. Water quality ranges from fresh 
in the outcrop areas, in the east, to brine in the confined western part of the aquifer. It also tends 
to deteriorate with depth, and TDS concentrations can exceed 60,000 mg/l in the deepest parts of 
the aquifer. Dockum aquifer water is also typically hard with a mean hardness of about 470 mg/l. 
A mixed-cation and HCO3

- type water characterizes groundwater in the northern and 
northeastern counties of the study area whereas in the counties in the central area the 
groundwater typically contains Na+, K+, Cl- and SO4

2- in the west and Ca2+, Mg2+ and mixed-
anions in the east. Dockum groundwater from near the Edwards-Trinity (Plateau) aquifer is not 
characterized by a specific suite of chemical constituents, but where overlain by the Cenozoic 
Pecos Alluvium aquifer, contains Ca+2, Mg+2, SO4

2- and Cl- rich water. 

Radium-226 and radium-228 were detected at concentrations greater than 5 pCi/l in samples 
collected from widespread areas of the aquifer. The source of the radionuclides in the 
groundwater is uranium that has long been known to be present in the Dockum sediments. Most 
counties in the study area also had at least one groundwater sample that contained sulfate or 
chloride at concentrations greater than the secondary standard of 250 mg/l. In contrast, fluoride 
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concentrations were higher than the secondary standard in only a few samples collected from 
Briscoe, Dawson, Deaf Smith, Ector, and Scurry counties. 

Much of the area overlying the Dockum aquifer is susceptible to salinity problems originating 
from the high concentrations of sodium present in Dockum groundwater. This type of water is 
most prevalent in the confined portions of the aquifer, and salinity is less of a concern along the 
outcrop areas. High boron concentrations did not appear to be widespread, and only three 
samples contained boron at concentrations greater than 3 mg/l. 

Estimating the total amount of usable groundwater in the Dockum aquifer is difficult because of 
the interbedded nature of the geologic units, the confined to partially confined conditions of the 
aquifer, and low recharge rates. We estimate that the total amount of water available in the entire 
Dockum aquifer in Texas is approximately 185 million acre-feet. Of this amount, approximately 
109 million acre-feet contain TDS of less than 5,000 mg/l. However, not all of this water is 
readily available for withdrawal. In fact, the measured aquifer parameters suggest that the aquifer 
cannot provide large quantities of water. The confined parts of the aquifer receive little recharge, 
and any water withdrawn from these areas will essentially mine the aquifer. 
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Appendix I 

List of wells with geophysical well logs used for the cross-sections in this report. 
 

County Q 
Number Operator Lease & Well 

Number Date Drilled
Andrews 29 Honolulu Oil Corp. Parker D-6 1957 
 81 Anderson -Prichard Oil Corp. Faskin J #1 1951 
 168 Mid-Cont. Petr. Corp. Un. 8 #8 1948 
 227 Stanolind O & G Co. Un B-EH #1 1948 
 245 The Texas Co. J.E. Mabee A #1 Tract 3 1948 
 269 Gulf Oil Corp. Tex. QQ#2 1948 
 282 James G. Brown & Assoc. Eastman #1 1962 
 401 Ashmun & Hilliard Un. #1-15A 1960 
 514 Great Western Drilling Co. Scratch Royalty #1 1958 
 699 Stanolind O & G Co. Chesley #1 1951 
 998 Midwest Oil Corp. J. L. Bennett #3 1954 
 1494 Mobil Oil Co. Elizabeth Armstrong #17 1962 
Bailey 2 Phillips Petroleum Co. Stephens A #1 1951 
 6 Shell Oil Co. Nichols #1 1951 
Borden 159 Shell Oil Co. Miller #1-A 1957 
 263 Shell Oil Co. W.T. Long #1 1951 
 316 Southland Royalty Co. J. Dorward #1 1956 
Cochran 63 J.D. Baker M.E. Hancock No. 1 11/10/1956 
 82 Amerada Petr. Corp. Elma Slaughter No. 1 07/30/1958 
 86 Geochemical Surveys F.O. Masten "I" No. 1 06/15/1960 
 127 Shell Oil Co. Tanner-Enochs No. 1 01/16/1960 
 262 Pan American Pet. Corp. H.H. Kern "A" No. 1 06/10/1967 
Crosby 1 Cities Service Oil Co. Jones "C" No. 1 1957 
 5 Humble Oil & Ref. Co R.N. Irvin #1 1953 
 84 Safari Drilling Co. Jordan #1 1973 
Dawson 39 Amerada Petr. Corp. Dunlop Est. #1 1961 
 40 The Texas Co. Anna R. Nowell #1 1958 
 86 Blackwood & Nichols Co. Richards #1 1955 
 89 The Texas Co. B.E. Miller #1 1957 
 427 Texas Crude  Berry #39  
Deaf Smith 13 Hereford Salt Inc. No. 1 Sharp  
 14 Stone and Webster Engineering Corp. No. 1 J. Friemel  
 15 Stone and Webster Engineering Corp. No. 1 Detten  
Floyd 1 Poff-Brinsmere Krause #1 1952 
 5 Standard Oil Co. of Texas Minnie Adams #1 1952 
 6 Standard of Texas L.M. Daniels #1 1948 
 13 Kern Co. Land Co. W.J. Ross #1 1966 
Gaines 96 McDaniel & Beecher Radford Groc. Co. #1 1947 
 113 Mobil Oil Co. H&J #2 1959 
 115 Kelley Bell Cornett #1 1957 
 227 Sinclair O&G Co.  P.W. DuBose #2 1952 
 257 Luling Oil & Gas Co. et.al. Folk #1 1958 
 398 Blackwood Nichols Granberry 1-7 1953 
Garza 38 R.L. Turley C.A. Bird #1-A 1954 
 337 Alamo Corp. Neff #1 1952 
 397 D.J. Stone Oil & Gas Operations Post Est. #5-1 1966 
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List of wells with geophysical well logs used for the cross-sections in this report. 
   

County Q 
Number Operator Lease & Well Number Date 

Drilled 
Hale 4 Chambers & Kennedy Hix #1 1961 
 19 Sinclair O & G Co. J.N. Teauge #1 1964 
 21 Western Drilling. Co. E.M. Jones #1 1954 
 40 Plymouth Oil Co. Daly & Hulburt 1958 
Hockley 28 Stanolind Oil And Gas Co. W.J. Powell No. 1 08/19/1946 
 35 T&P Coal and Oil Co. Bailey No. 1 07/28/1947 
 107 Feldmont Oil Corp. C.M. Phillips No. 1 10/22/1957 
 190 G.P. Livermore Inc. Wells-Hassell No. 1 02/04/1951 
 196 Pierce and Dehlinger Humphries No. 1 10/20/1973 
Howard 50 Glen H. McCarthy & S& W Drlg. Co. Doyle Vaughn #1 1953 
 60 Tidwell & Cowder J.F. Selers #1 1955 
 152 SunRay Oil Corp. R. Harper #1 1951 
 358 Gulf Oil Corp. Maedelle Roley #1 1960 
 378 Amerada Petroleum Corp. G.G. White #1 1969 
 501 R.S. Anderson Mullie Anderson #1 1955 
Lamb 6 Cities Service Oil Co. Stanley #1 1960 
 13 Midwest Oil Co. Duane Moser #1 1957 
 18 Amerada Petroleum Corp. Mary Hagler #1 1957 
 28 L.C. Hewett Cunningham #1 1957 
 37 Big Spring Exploration. Co. Sybert #1 1960 
 43 Sharples Oil Corp. Sharples #1 1954 
Lubbock 11 Leland Fikes J.W. Lemon #2 1956 
 15 James G. Brown & Assoc. Charles Lundell Est. #2 1956 
 16 Leland Fikes Ida S. Collins B#1 1957 
 30 Amerada Pet. Corp. Stribling #1 1948 
 68 Continental Oil Co. E.A. Marquis #1 1955 
 69 MFC Corp. J. Clark #1 1950 
Lynn 59 Barnsdall Oil Co. B. Williams #1 1949 
 74 Dalton H. Cobb & Kern Co. Land Co. Camp & Norman #1 1961 
 94 McAlester Fuel Edwards #1 1949 
 136 Apache Corp. Franklin #1 1969 
Martin 6 G.M. McGarr & G.T. Trusler Billington #1 1959 
 58 Sinclair Oil & Gas Co. -Dickenson #1 1951 
 162 Cities Service Oil Co. Orson #1 1953 
 179 Leland Davidson Guy Mabee #1 1965 
Mitchell 8 Standard Oil Co. of Texas Z.F. Morrison #1 1955 
 13 Standard Oil  Co.of Texas Foster #3B 1957 
 31 Kay Kimbell et. al. T.L. Holman #1 1956 
 67 R.S. Anderson Mobil #1 1962 
 214 Blue Danube Oil Co. May #1 1955 
Oldham 19 Pan American Petroleum Co. No. 1  D. Whaley  
Scurry 9 Sun Oil Co. Randals # B-4 1956 
 661 Chevron Oil Co.  Sacroc Unit #176-5 1975 
Swisher 3 Frankfort Oil Co. No. 1 Bradford  
 4 H.L. Hunt Oil Co. No. 1 Bivins  
 8 Frankfort Oil Co. No. 1 Culton  
Terry 1 Coroco Drilling Co. Atlas Life #1 1952 
 7 Great Western Drilling Co. Brit Clare "C" #1 1960 
 23 Champlin Ref. Co. Linsley #1 1950 
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List of wells with geophysical well logs used for the cross-sections in this report. 
 

County Q 
Number Operator Lease & Well Number Date 

Drilled 
Terry 131 Bert Field Beckham #1 1955 
 155 Seaboard Oil Co. Hinson #1  
 159 Shell Oil Co. Loyce Floyd #1 1957 
 161 Gulf Oil Corp. T.L. Lowe #1 1951 
Yoakum 7 Honolulu Oil Corp. Cobb #2 1950 
 57 Honolulu Oil Corp. Davis #2 1954 
 134 Amerada Pet. Corp. Weems #1 1952 
 297 The Texas Co. Fitzgerald #1 1953 
 298 Texaco Inc. Fitzgerald #1 1973 
 302 Sinclair Oil & Gas Co. R.N. McGinty #1 1952 
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Appendix II 
Details of well yields in the Dockum aquifer. 
 

Well Yield (gpm) 
County 

Mean Maximum Minimum 

Number of 
Records 

Andrews 87 173 32 35 

Armstrong 15 0 1 17 

Borden 105 260 10 16 

Briscoe 331 600 25 4 

Crane 23 55 1 6 

Crosby 120 180 90 3 

Dawson 59 140 19 16 

Deaf Smith 653 1,000 3 17 

Dickens 90 250 10 10 

Ector 70 103 26 4 

Floyd 38 400 2 12 

Gaines 91 157 50.8 3 

Garza 43 200 3 24 

Hartley 130 500 1 4 

Howard 6 20 1 4 

Midland 89 133 35 3 

Mitchell 161 1,100 0.5 358 

Moore 770 940 630 3 

Motley 102 800 2 44 

Nolan 120 460 2 187 

Oldham 242 955 1.5 24 

Potter 32 80 5 16 

Randall 397 900 5 26 

Swisher 504 920 200 5 

Reagan 61 116 17.5 3 

Reeves 353 736 60 20 

Scurry 179 1,100 6 108 

Terry 207 645 37 4 

Upton 21 90.5 1.2 21 

Ward 139 625 5 7 

Winkler 418 2,500 24 17 
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Appendix III 
Details of specific capacity tests in the Dockum aquifer. 
 

County 
TWDB 

Well 
Number 

Discharge 
(gpm) 

Drawdown 
(feet) 

Duration of 
Test (hours) 

Specific 
Capacity 
(gpm/ft.) 

Andrews 2755403 152 200 24 0.76 

Armstrong 0662203 12 20 3 0.60 

 0663402 34 12 8 2.8 

Borden 2806601 150 280 6 0.535 

 2819601 130 639 4.5 0.203 

 2819602 125 254 6 0.492 

 2827301 125 248 6 0.504 

 2827302 125 160 6 0.781 

 2830601 160 244 6 0.655 

 2930602 260 100 8 2.6 

Crosby 2339501 90 40 40 2.3 

 2339502 90 50 12 1.8 

Deaf Smith 0750702 5 240 5 0.02 

 0752902 900 79 6.75 11 

 1014443 556 44.8 48 12.4 

Dickens 2210829 250 40 2 6.3 

 2210830 175 25 2 7.0 

 2210831 100 75 6 1.3 

 2218103 75 35 3 2.1 

Gaines 2706501 50.8 115 3 0.442 

 2706502 157 271 2 0.579 

Garza 2345801 62 332 7 0.19 

 2354701 40 223 3 0.18 

 2362614 18 325 24 0.055 

Martin 2755202 83 200 24 0.42 

Mitchell 2840718 250 401 1 0.623 

 2840808 60 100 1 0.60 

 2926907 86 60 6 1.4 

 2934434 71 192 1 0.37 

 2934523 75 250 24 0.30 

 2934524 180 145 2 1.24 

 2934926 100 138 3 0.725 

 2935211 175 103 2 1.70 

 2935721 350 240 4 1.46 

 2942211 207 100 1 2.07 

 2942212 250 70 4 3.6 

 2942213 80 120 2 0.67 
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Details of specific capacity tests in the Dockum aquifer. 
 

County 
TWDB 

Well 
Number 

Discharge 
(gpm) 

Drawdown 
(feet) 

Duration of 
Test (hours) 

Specific 
Capacity 
(gpm/ft.) 

Mitchell (cont.) 2942214 100 112 2 0.893 

 2942215 60 112 2 0.54 

Moore 0716506 740 96 18 7.7 

 0716507 630 56 17 11 

Motley 2201201 800 125 6 6.40 

 2210915 450 55 24 8.2 

 2936524 150 83 1 1.8 

Nolan 2936525 75 80 3 0.94 

 2936824 75 200 3 0.38 

 2944211 91.3 110 2 0.830 

 2944505 130 113 24 1.15 

 2944707 60 30 1 2.0 

 2944708 100 115 3 0.87 

Oldham 0730401 880 272 24 3.24 

 0738202 20 74 24 0.27 

 0738401 150 90 69 1.7 

 0738402 180 132 48 1.36 

 0738403 175 50 3 3.5 

 0738404 40 70 3 0.57 

 0738501 5 20 24 0.3 

Potter 0642601 50 64 52 0.78 

Randall 1101205 760 176 12 4.32 

 1101606 900 100 3 9.00 

Reeves 4646217 400 30 12 13 

 4646602 736 20 213 37 

Scurry 2815603 40 40 4 1.0 

 2823902 475 203 168 2.34 

 2824401 350 188 24 1.86 

 2824403 400 78 7 5.1 

 2824706 521 123 6 4.24 

 2824707 400 75 6 5.3 

 2824801 400 66 6 6.1 

 2824802 400 100 6 4.00 

 2824803 360 110 7 3.23 

 2909905 60 180 4 0.33 

 2917207 350 170 24 2.06 

 2917403 254 89 24 2.9 

 2917703 326 58 24 5.6 

 2918603 130 40 12 3.3 
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Details of specific capacity tests in the Dockum aquifer. 
 

County 
TWDB 

Well 
Number 

Discharge 
(gpm) 

Drawdown 
(feet) 

Duration of 
Test (hours) 

Specific 
Capacity 
(gpm/ft.) 

Scurry 2918702 85 142 3 0.60 

 2919401 140 209 3 0.670 

 2925401 150 220 24 0.682 

 2925602 30 70 1 0.43 

Swisher 1126612 600 311 24 1.93 

Upton 4546603 36.4 118.4 3 0.307 

Winkler 4608516 40 320 48 0.13 

 4616213 1,800 105 24 17.1 

 4616703 150 44 21 3.4 

 4616705 86 187 24 0.46 
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Appendix IV 
Total dissolved solids in groundwater samples from the Dockum aquifer, 1981 through 1996. 

 
 

Total Dissolved Solids (mg/l) 
County 

Mean Maximum Minimum 
Number of 

Samples 
Andrews 2,939 3,540 2,252 25 
Armstrong 390 551 280 11 
Borden 10,000 69,170 588 14 
Briscoe 700 2,397 360 11 
Crane 4,040 6,316 1,443 3 
Crockett 2,082 2,082 2,082 1 
Crosby 712 1,528 351 4 
Dawson 8,474 21,547 5,018 7 
Deaf Smith 926 2,307 263 32 
Dickens 824 2,302 303 16 
Ector 2,932 5,665 1,688 4 
Fisher 1,230 2,038 393 5 
Floyd 345 389 307 9 
Gaines 7,370 11,159 4,847 3 
Garza 29,300 50,784 471 16 
Glasscock 11,338 11,338 11,338 1 
Hartley 323 553 212 7 
Hockley 17,400 33,920 905 2 
Howard 1,900 5,658 454 13 
Kent 1,420 2,043 885 5 
Loving 1,650 5,291 290 20 
Martin 2,805 2,805 2,805 1 
Mitchell 1,900 17,007 405 52 
Moore 593 593 593 1 
Motley 460 776 278 14 
Nolan 632 1,951 273 28 
Oldham 1,030 4,887 209 40 
Potter 1,243 5,348 305 14 
Randall 1,210 4,262 305 8 
Reeves 1,180 2,911 513 5 
Scurry 1,560 17,496 286 55 
Sterling 282 361 249 5 
Swisher 897 1,066 805 6 
Terry 10,540 13,164 9,084 3 
Ward 1,250 4,819 371 13 
Winkler 473 1,408 206 22 
Yoakum 9,454 9,675 9,232 2 

 
NOTES:  Reliable samples could not be obtained from Carson, Castro, Coke, Dallam, 
Hale, Irion, Midland, Parmer, Pecos, Reagan, Sherman, Tom Green and Upton counties. 

 



 

  

Appendix V 
Major cations detected in groundwater samples collected from the Dockum aquifer, 1981 through 1996. 
 

Sodium (mg/l) Potassium (mg/l) Calcium (mg/l) Magnesium (mg/l) County Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum
Andrews 1,070 1,754.97 778.9 6 11 3 16 23.62 9 9 30 3 
Armstrong 124 124 12.36 6 7 3.02 39 57 10.59 28 39 6.39 
Borden 3,430 24,696 178 13 59 2.3 210 1,601 32.22 71 456 10 
Briscoe 200 1,023 40 7 10 1.86 50 77 11.08 27 37.33 6.93 
Crane 790 1,374 393.5 19 26.4 14.09 336 500.2 65.36 152 278.9 36.88 
Crockett 400 562.8 253.8 13 16.09 10.25 117 133.7 86.29 100 132.1 67.45 
Crosby 140 374 21 9 9.63 8.6 51 70 40 41 67 27 
Dawson 2,920 7,476 1,770 26 101 11 109 397 34 49 186 14 
Deaf Smith 330 909 16.33 4 9.1 1.78 14 67.83 2 8 48.37 0.77 
Dickens 120 334 21 6 8.3 3.12 118 211 52 35 144 15 
Ector 1,000 1,767 680.9 7 8.86 6.34 40 120 7.29 35 119 4.56 
Fisher 160 316 67 7 11.37 3.5 185 416.44 43 49 103 21 
Floyd 40 50 21 6 8.5 4.18 50 68.12 36 24 35 15 
Gaines 2,250 3,294 1,559 8 10.77 5.59 79 145.6 40.55 29 53.35 15.38 
Garza 10,650 19,216 127 36 69 2.9 448 798 20 165 287 10 
Glasscock 4,015 4,015 4,015 36 35.5 35.5 63 63.04 63.04 96 95.71 95.71 
Hartley 60 207.2 14.9 4 5.31 1.83 29 43.66 4.23 20 29.37 2.58 
Hockley 6,240 12,397 73 19 25.29 12 496 907.6 85 176 258.7 93 
Howard 610 1,949 84 6 10 1 49 140 31 21 63 10 
Irion 423.8 423.8 423.8 12.02 12.02 12.02 131.6 131.6 131.6 87.28 87.28 87.28 
Kent 240 299 181 5 6 3.62 146 297.7 44 69 114.6 22 
Loving 140 499 7.9 5 12 0.4 257 830 41 83 245 8.1 
Martin 991 991 991 7 7 7 14 14 14 5 5 5 
Mitchell 410 5,779 26 6 30 1.44 140 615 9 79 565 4 
Moore 127 127 127 10 9.7 9.7 52 52.3 52.3 23 22.7 22.7 
Motley 90 217 20 6 8.1 3.3 51 81 33 17 26.07 7 
Nolan 60 263.12 14 5 13.59 1 114 309.5 50 30 112 2 



 

  

Major Cations Detected in Groundwater Samples Collected from the Dockum Aquifer, 1981 through 1996. 
 

Sodium (mg/l) Potassium (mg/l) Calcium (mg/l) Magnesium (mg/l) County 
Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum

Oldham 320 1,781 19 4 10 1 34 101 1.8 17 45 0.12 
Potter 220 952 16.99 6 18.86 1 114 566 2.4 65 525.2 1.26 
Randall 370 1,240 20.1 5 16 1.32 36 158 3.31 26 106 2.01 
Reeves 160 463 66.7 6 11.9 3.8 176 398 73 45 117 18.6 
Scurry 380 6,132 18 6 15 1.42 124 416 1.7 41 150.16 0.57 
Sterling 20 29.2 6.1 1 1.85 1 61 75.39 37.04 14 37.26 3.7 
Swisher 340 396.5 303.1 2 2.91 2 4 5 3.58 2 2.26 1 
Terry 3,350 4,006 2,965 14 14.39 14.39 144 231 97 51 70.24 41 
Ward 130 381 6.1 4 7 2.14 210 940 62 56 230 5.9 
Winkler 40 110.4 15 4 9.87 1.59 90 356 41 16 39 6.03 
Yoakum 3,090 3,140 3,035 16 22.6 9 113 122 103 47 52 42 

 
 



 

  

Appendix VI 
Major Anion Concentrations Detected in Samples from the Dockum Aquifer, 1981 through 1996. 
 

Chloride (mg/l) Sulfate (mg/l) Bicarbonate (mg/l) Carbonate (mg/l)County Avg Min Max Avg Min Max Avg Min Max Avg Min Max 
Number of 

Samples 
Andrews 572 302 868 994 764 1,309 512 378.31 596.75 6 0 16.8 25 

Armstrong 28 13 45 46 9 91 293 248.95 423.46 1 0 7.2 11 

Borden 4,177 34 38,022 1,821 44 4,273 428 113.49 578.44 1 0 8.4 14 

Briscoe 99 20 387 159 44 723.2 337 257.49 436.88 0 0 0 11 

Crane 1,060 224 1,849 1,528 483.1 2,333 233 123.25 433.22 0 0 0 3 

Crockett 421 421 421 797 796.8 796.8 353 323.39 380.75 0 0 0 3 

Crosby 70 17 170 160 26 516 398 303.87 567 2 0 8 4 

Dawson 3,196 1,313 11,962 1,921 1,019 4,107 436 324.61 507.66 25 0 163.2 7 

Deaf Smith 106 3 508 206 9 460.8 474 198.92 999.46 9 0 37.2 32 

Dickens 160 20 410 167 27.9 819 324 229.43 390.51 0 0 0 16 

Ector 795 339 1,900 769 196 1,525 549 380.75 706.58 1 0 2.4 4 

Fisher 333 33 826 245 26 752 314 216 402.71 0 0 0 5 

Floyd 22 16 41 25 19 34 282 253.83 313.63 0 0 3.6 9 

Gaines 1,196 510 2,284 3,622 2,512 5,177 361 322.17 389.29 0 0 0 3 

Garza 16,010 80 28,000 1,853 63 3,095 227 124 383.19 1 0 8 16 

Glasscock 4,575 4,575 4,575 2,362 2,362 2,362 349 349.02 349.02 0 0 0 1 

Hartley 19 14 40 46 23 107.5 224 84.2 336.82 6 0 30 7 

Hockley 9,584 169 18,999 775 311 1,239 165 87.86 241.63 0 0 0 2 

Howard 503 49 1,593 480 54 1,764 351 223 602.85 1 0 8 13 

Irion - - - - - - 315 314.85 314.85 0 0 0 1 

Loving 149 10 1,608 873 10 2,120 203 54.92 550.38 0 0 0 20 

Martin 612 612 612 857 857 857 600 600.41 600.41 7 7.2 7.2 1 

Mitchell 411 25 7,774 657 69 3,035 324 200.14 545.49 0 0 7.2 52 

Moore 16 15.6 15.6 149 149.3 149.3 391 390.51 390.51 0 0 0 1 



 

  

Major Anion Concentrations Detected in Samples from the Dockum Aquifer, 1981 through 1996. 
 

Chloride (mg/l) Sulfate (mg/l) Bicarbonate (mg/l) Carbonate (mg/l) County Avg Min Max Avg Min Max Avg Min Max Avg Min Max 
Number 

 of Samples 
Motley 78 13 226 45 18 80.5 282 220.88 336.82 0 0 1.2 14 

Nolan 108 17 479 128 15 494 276 202.58 385.63 0 0 0 28 

Oldham 161 4 1,498 252 14.1 1,381 421 80.54 1,036.07 8 0 39.6 40 

Potter 276 16 1,879 367 24.2 1,971 283 201.36 374.65 3 0 38.4 14 

Randall 311 9 1,664 277 20.9 1,004 314 125.7 449.09 1 0 1.2 8 

Reagan 474 221 914 986 804 1,230 274 211.12 338.04 0 0 0 3 

Reeves 333 55 1,250 314 143 538 187 156.2 211.12 0 0 0 5 

Scurry 547 14 9,339 259 13 1,312 306 186.71 621.16 1 0 28.8 55 

Sterling 13 7 18 12 11 14 272 231.87 385.63 0 0 0 5 

Swisher 89 65 116 205 172.5 269.8 487 456.41 558.92 6 1.2 12 6 

Terry 2,101 1,546 3,177 4,694 4,212 5,514 362 275.8 407.6 0 0 0 3 

Upton 440 216 663 978 586 1370 232 178.17 286.78 0 0 0 2 

Ward 286 9 2,145 415 20 2,069 198 53.7 303.87 0 0 0 13 

Winkler 90 6 465 113 18 350 157 100.07 256.27 0 0 0 22 

Yoakum 1,260 1,232 1,288 4,700 4,570 4,830 374 348 399 0 0 0 2 

 



 

  

Appendix VII 
Percent Sodium, Sodium Adsorption Ratio (SAR), Residual Sodium Carbonate (RSC), Boron, and Hardness Values in Groundwater 
Samples from the Dockum Aquifer, 1981 through 1996. 
 

County Percent Sodium SAR RSC (me/l) Boron (mg/l) Hardness (as CaCO3) 
mg/l 

  No. of 
Samples Mean Max Min No. of 

Samples Mean Max Min No. of 
Samples Mean Max Min No. of 

Samples Mean Max Min No. of 
Samples Mean Max Min

Andrews 23 96 98 93 23 55.07 94.38 19.87 23 7.03 9.12 3.94 9 1.064 1.316 0.9102 23 76.13 175 34 
Armstrong 6 38 82 11 6 1.8 7 0.36 7 1.1 3.89 0 6 0.237 0.511 0.1107 7 170 260 53 
Borden 10 86 97 51 10 57.9 140.21 7.04 10 2.72 6.41 0 9 1.245 1.83 0.2683 11 998.36 5870 138
Briscoe 7 53 95 27 7 10.12 31.73 1.14 7 1.29 5.44 0 5 0.819 2.184 0.2333 7 224.14 338 56 
Crane 5 58 80 37 5 12 25.07 5.63 5 0.16 0.8 0 3 0.664 1.177 0.1284 5 1394.4 2263 317
Crockett 3 54 62 48 2 6.55 9.04 4.97 3 0 0 0 3 1.286 1.374 1.177 3 704 881 495
Crosby 3 40 64 15 3 3.51 7.67 0.57 3 0.35 0.56 0 2 0.3419 0.3838 0.3 3 322.67 452 256
Dawson 9 91 98 58 9 62.5 116.41 6.74 9 3.05 7.49 0 4 1.109 1.657 0.58 9 278.1 649 50 
Deaf Smith 19 88 98 40 19 28.2 64.89 1.8 20 7.5 15.32 0.25 10 1.041 3.193 0.0746 20 46.7 170 10 
Dickens 8 36 82 17 7 1.92 4.03 0.61 7 0.01 0.08 0 9 0.306 0.59 0.0806 7 399.86 638 226
Ector 4 96 98 93 5 43.66 56.01 27.36 5 7.09 10.96 0 3 1.14 1.433 0.7428 5 203 789 36 
Fisher 6 39 52 20 6 2.94 4.44 1.87 6 0.27 1.59 0 6 0.408 0.63 0.1937 6 614.67 1288 199
Floyd 6 24 31 15 6 1.02 1.35 0.6 6 0.15 0.39 0 3 0.1992 0.2458 0.1529 6 232.17 249 213
Gaines 4 95 98 92 4 46.07 59.36 52.88 5 3.1 10.96 0 3 1.717 1.926 1.583 5 318.2 609 35 
Garza 14 84 97 46 14 94.1 252.01 3.08 15 0.39 2.94 0 9 2.028 2.94 0.35 15 1731 3171 78 
Glasscock 2 78 83 72 2 30.16 36.44 23.88 2 0 0 0 1 1.531 1.531 1.531 2 1673.5 1998 1349
Hartley 5 39 95 14 5 3.89 19.59 0.46 5 1.1 5.38 0 5 0.428 1.669 0.0869 6 192 418 21 
Hockley 2 55 89 21 2 47.4 93.47 1.3 2 0 0 0 1 1.539 1.539 1.539 2 1984.5 3375 594
Howard 9 80 96 34 9 32 66.69 2.61 9 2.88 7 0 10 1.25413 2.17 0.3893 9 377.22 1526 123
Irion 1 57 57 57 1 7.03 7 7 1 0 0 0 1 0.6261 0.6261 0.6261 1 694 694 694
Kent 3 47 69 29 2 5.7 6.88 4.51 2 0.72 1.44 0 4 0.556 0.78 0.1549 2 526.5 830 223
Loving 12 24 41 6 12 1.65 5.25 0.22 14 0 0 0 3 0.292 0.527 0.1361 14 1045.9 3078 159
Lubbock 1 17 17 17 17 1.25 1.25 1.25 1 0 0 0 0 0 0 0 1 818 818 818
Martin 1 97 97 97 1 57.86 57.86 57.86 1 8.97 8.97 8.97 0 0 0 0 1 55 55 55 
 Mitchell 41 48 99 7 41 10.9 67.41 0.65 41 0.75 8.16 0 31 0.486 2.1 0.05 41 566.7 2949 9 
Moore 1 26 26 26 1 1.12 1.1 1.1 1 0 0 0 1 0.57 0.57 0.57 1 230 230 230



 

  

County Percent Sodium SAR RSC (me/l) Boron (mg/l) Hardness (as CaCO3) 
mg/l 

Motley 10 39 68 18 10 2.3 6.26 0.62 10 0.62 1.52 0 10 0.27 0.45 0.0987 10 196.8 271 148
Nolan 23 19 41 11 23 1.1 4.01 0.4 23 0.01 0.32 0 18 0.438 0.75 0.0911 23 418.83 999 210
Oldham 33 63 99 16 34 20 109.54 0.68 34 4.46 14.96 0 10 0.66 2.712 0.0618 35 154 418 4 
Potter 13 46 97 14 13 5.2 24.12 0.5 13 1.18 6.42 0 7 0.35 0.6695 0.1512 14 664.6 3472 11 
Randall 6 72 96 20 6 18 31.99 0.72 6 3.2 6.81 0 5 1.84 3.361 0.176 6 222.3 842 27 
Reagan 3 64 90 46 3 42.6 111.93 4.31 3 0 0 0 0 0 0 0 3 2100 3628 608
Reeves 1 90 90 90 13 2.5 5.25 1.55 13 0 0 0 1 0.2277 0.2277 0.2277 13 758 1960 260
Scurry 45 43 98 11 45 9.57 69.61 0.5 46 1.13 10.01 0 30 0.45 2.04 0.0814 46 528.8 1662 11 
Sterling 5 14 24 2 5 0.51 0.89 0.05 5 0.67 1.92 0 6 0.119 0.15 0.055 5 196.8 257 115
Swisher 5 97 98 97 5 35.56 44 30.69 5 7.87 8.89 7.22 3 0.89 1.037 0.7587 5 17.6 20 15 
Terry 3 92 94 90 3 62.3 65.92 59.24 3 0 0 0 1 1.675 1.675 1.675 3 572.33 871 410
Upton 0 0 0 0 7 12.4 43.26 2.94 7 0 0 0 0 0 0 0 7 1700 2218 943
Ward 10 23 41 4 10 1.6 3.25 0.15 10 0 0 0 6 0.268 0.4032 0.1541 10 598 1831 263
Winkler 17 25 46 9 17 1.2 6.61 0.61 20 0 0 0 7 0.227 0.3789 0.0609 20 361.6 1448 136
Yoakum 1 93 93 93 1 63.68 63.68 63.68 1 0 0 0 1 55.5 55.5 55.5 1 429 429 429
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Appendix VIII 
Areas in each County underlain by the Dockum Aquifer with Different TDS Consentrations. 
 

Area of Aquifer (Acres) 
County <5,000 mg/l TDS 5,000 to 10,000 mg/l TDS >10,000 mg/l TDS Total 
Andrews 960,640 0 0 960,640 

Armstrong 286,029 0 0 286,029 
Bailey 0 0 529,280 529,280 
Borden 64,640 168,320 342,400 575,360 
Briscoe 295,457 0 0 295,457 
Carson 83,180 0 0 83,180 
Castro 43,169 204,800 326,751 574,720 

Cochran 0 0 496,000 496,000 
Coke 18,599 0 0 18,599 
Crane 335,246 63,360 0 398,606 

Crockett 489,127 0 0 489,127 
Crosby 101,111 358,604 116,285 576,000 
Dallam 963,200 0 0 963,200 
Dawson 0 423,040 154,240 577,280 

Deaf Smith 958,080 0 0 958,080 
Dickens 170,253 0 0 170,253 

Ector 576,640 0 0 576,640 
Fisher 45,218 0 0 45,218 
Floyd 605,164 29,716 0 634,880 
Gaines 737,714 198,606 24,960 961,280 
Garza 131,010 75,520 366,720 573,250 

Glasscock 100,480 302,720 173,440 576,640 
Hale 165,120 81,280 396,800 643,200 

Hartley 935,680 0 0 935,680 
Hockley 0 0 581,120 581,120 
Howard 191,312 386,608 0 577,920 

Irion 425,986 0 0 425,986 
Kent 44,935 0 0 44,935 
Lamb 0 0 650,240 650,240 

Loving 180,281 0 0 180,281 
Lubbock 0 0 576,000 576,000 

Lynn 0 0 570,880 570,880 
Martin 43,742 541,858 0 585,600 

Midland 51,840 522,880 1,280 576,000 
Mitchell 521,525 0 0 521,525 
Moore 233,147 0 0 233,147 
Motley 98,283 0 0 98,283 
Nolan 83,658 0 0 83,658 

Oldham 960,640 0 0 960,640 
Parmer 149,760 124,160 290,560 564,480 
Pecos 376,261 0 0 376,261 
Potter 447,934 0 0 447,934 

Randall 583,453 0 0 583,453 
Reagan 439,680 138,240 174,080 752,000 
Reeves 344,094 0 0 344,094 
Scurry 508,859 0 0 508,859 

Sherman 60,655 0 0 60,655 
Sterling 580,677 0 0 580,677 
Swisher 570,073 5,927  576,000 

Terry 0 53,120 516,480 569,600 
Tom Green 34,417 0 0 34,417 

Upton 117,760 240,640 436,480 794,880 
Ward 394,191 0 0 394,191 

Winkler 516,095 0 0 516,095 
Yoakum 0 108,800 403,200 512,000 

 16,025,015 4,028,199 7,127,196 27,180,410 
 NOTES:  TDS-total dissolved solids. 
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Lower Cretaceous strata underlie approximately 10,000 square 
miles of the Southern High Plains of Texas and New Mexico. The 
strata lie below the regional water table in most places, and are 
included in the greater High Plains aquifer system, one of the major 
sources of ground water used for irrigation purposes in the United 
States. 

A typical Lower Cretaceous section under the Southern High Plains 
includes a relatively thin (zero to 60feet) sand and sandstone deposit 
overlain by marls, clays, and associated marine limestones of varying 
(zero to 200 feet) thickness. Stratigraphically and in ascending 
order, the deposits correlate with the Antlers, Walnut, Comanche 
Peak, Edwards, Kiamichi, and Duck Creek Formations of west
central Texas. The strata are covered largely by sand, silt, clay, and 
gravel deposits that make up the Ogallala Formation (Tertiary), a 
major water-bearing unit in the High Plains aquifer system. Shale, 
siltstone, and sandstone of Late Triassic age underlie the Lower 
Cretaceous deposits. 

There are two distinct ground-water aquifers in Lower Cretaceous 
strata under the Southern High Plains. One occurs in the Antlers 
Formation, a basal sand and sandstone deposit. The sandstone 
aquifer: (1) underlies approximately 9,000 square miles of the 
Southern High Plains; (2) occurs generally 200 to 350 feet below 
ground surface; (3) comprises an irregular sheet deposit that pinches 
and swells in thickness while thinning regionally to the northwest; 
and (4) is confined largely by bounding shale and marl beds. Ground 
water in the Antlers is almost always under artesian pressure, and 
numerous wells have flowed at ground surface when completed in it. 

A second Lower Cretaceous aquifer under the Southern High Plains 
is formed by jointed limestones of the Comanche Peak and Edwards 
Formations. The carbonate aquifer: (1) underlies approximately 
8,000 square miles of southern and eastern parts of the Southern 
High Plains; (2) occurs generally between 20 and 250 feet below· 
ground surface; (3) is in deposits that combine to form a thin, arcuate 
wedge that tapers to the northwest; and (4) is largely unconfined 
along its eastern edge. Ground water in the limestone occurs 
primarily in joints, solution cavities, and along bedding planes, and 
water-table conditions prevail throughout unconfined parts of the 
system. 

Ground-water movement through both of the Lower Cretaceous 
aquifers under the Southern High Plains is generally to the east
southeast in conformance with hydraulic head distribution and 
regional structure. Flow rates are estimated to vary from a few feet 
per year in lower sandstones to more than a hundred feet per day 
sometimes where solution cavities and joint systems are well devel
oped in limestone intervals along the Southern High Plains escarp
ment. 

Recharge to the Lower Cretaceous aquifers occurs directly from the 
bounding Ogallala Formation along northern and western parts of 

AnsTHACT 
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the subcrop area, and by downward percolation from overlying 
ground-water units at other locations. Discharge is to well heads in 
Texas and New Mexico; to streams, springs, and seeps along the 
Southern High Plains escarpment in Texas; and to surrounding 
formations. 

Ground water in the Lower Cretaceous aquifers is generally fresh 
(less than 1,000 mg/I dissolved solids) to slightly saline (1,000 to 
3,000 mg/I dissolved solids) in character, and usually has either a 
mixed-cation-bicarbonate, calcium-bicarbonate, or sodium-bicar
bonate hydrochemical signature. However, water quality decreases 
in areas where saline lakes and the gypsiferous Tahoka and Double 
Lakes Formations (Pleistocene) overlie them, becoming moderately 
saline (3,000 to 10,000 mg/I dissolved solids) in character and 
exhibiting either a sodium-sulfate or a sodium-chloride hydrochemi
cal signature. 

Yields from wells completed in Lower Cretaceous aquifers under the 
Southern High Plains generally range between 50 and 200 gallons 
per minute, although production of more than 1,000 gallons per 
minute has been reported from isolated localities. The higlier yield 
wells are completed in thick, channel-fill sandstone sections of the 
Antlers Formation in the Causey-Lingo area, New Mexico, and in the 
Antlers, Comanche Peak, and Edwards Formations in Hale and 
Lubbock Counties, Texas. Wells dually completed in both Ogallala 
and Lower Cretaceous strata are also common over southern and 
eastern parts of the Southern High Plains. 

It is estimated that Lower Cretaceous aquifers under the Southern 
High Plains contain approximately 13 million acre-feet of ground 
water when full. Annual production from both aquifers is estimated 
to have exceeded 15 thousand acre-feet in recent years, with the 
ground water being used primarily for crop irrigation. 

Areas where Lower Cretaceous aquifers indicate potential for fur
ther development include parts of Cochran, Hockley, and Terry 
Counties, Texas, and Lea County, New Mexico, where the basal 
Antlers Formation is particularly thick in erosion channels cut into 
underlyingTriassic strata. Expanded development of the Comanche 
Peak-Edwards limestone aquifers also appears feasible in east
central Lubbock and northeastern Lynn Counties, Texas. 
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The primary purpose of this report is to describe the hydrogeology 
of Lower Cretaceous strata under the Southern High Plains. The 
Lower Cretaceous strata are incorporated in the High Plains aqui
fer system that provides essentially all of the ground water used 
for crop irrigation purposes on the Southern High Plains. 

Significantly, clay and marl intervals in the Lower Cretaceous 
section under the Southern High Plains form regional aquicludes 
in the High Plains aquifer system. The aquicludes separate indi
vidual ground-water flow zones in the Lower Cretaceous section, 
forming boundaries between aquifers that have unique hydraulic 
characteristics, and that are discussed individually under sepa
rate headings in this report. 

The report pertains to all areas where Lower Cretaceous strata 
are know to exist under the Southern High Plains (Figure 1), 
including parts of southeastern New Mexico as well as Texas. 
This allows for the presentation of New Mexico data that have a 
direct bearing on flow dynamics, ground-water chemistry, and other 
hydrologic properties of Lower Cretaceous aquifers in Texas. The 
report stems largely from field, lab, and office investigations made 
by the author and other individuals cited in the text. 

Approximately 1,000 well logs from commercial and other drilling 
~ources were analyzed to determine and map subsurface facies 
characteristics, regional thicknesses, and areal extent of Lower 
Cretaceous strata shown in the report. Well log information sup
plied from numerous oil, gas, and ground-water investigations made 
in the study area was obtained largely from office files located at 
the New Mexico State Engineer's Office in Roswell, New Mexico, 
and at the Texas Water Development Board (TWDB) in Austin, 
Texas. Regional cross-sections presented with the text were also 
constructed from select information recorded on drillers' logs filed 
with the New Mexico State Engineer's Office, the Texas Water 
Commission (TWC), and from descriptions of formation outcrops 
measured in the field. Water samples collected from wells tapping 
the Lower Cretaceous strata were analyzed at the Texas Depart
ment of Health Laboratories in Austin, Texas, for data used in 
the report. 

As part of the High Plains aquifer system, discrete aquifer inter
vals in the Lower Cretaceous section under the Southern High 
Plains are developed locally as a source of fresh to slightly saline 
ground water. Accordingly, findings in this report have applica
tions to projects addressing ground-water inventory, development, 
and management on the Southern High Plains. 

Purpose and Scope 

.. 
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Investigative studies describing the geology of Lower Cretaceous 
strata under the Southern High Plains are Hmited. Sellards and 
others (1932) briefly notes that Lower Cretaceous strata are pres
ent in the southern Texas Panhandle, with the Edwards Forma
tion extending " ... westward to the cap of the Llano Estacado." 
Brand (1950, 1953) also addresses Cretaceous outcrops on the Llano 
Estacado of Texas in a University of Texas Ph.D. dissertation and 
other publications. 

Local and regional hydrogeologic surveys that offer short discus
sions of Lower Cretaceous strata in the study area include reports 
by Leggat (1952), Cronin and Wells (1960), Mount and others 
(1967), Knowles and others (1984), and others listed in the Se
lected References section of this report. Basic ground-water in
formation for the Southern High Plains is also recorded in various 
State and Federal reports, including annual U.S. Geological Sur
vey publications listing water levels and artesian pressures in the 
United States. 

Lower Cretaceous strata underlie approximately 10,000 square 
miles of the Southern High Plains, including areas under all or 
parts of Bailey, Borden, Cochran, Dawson, Gaines, Garza, Hale, 
Hockley, Lamb, Lubbock, Lynn, Terry, and Yoakum Counties, 
Texas, and of Lea and Roosevelt Counties, New Mexico. The strata 
are covered largely by the Ogallala Formation (Neogene) and other 
surficial deposits. However, limited outcrops of the Mesozoic rocks 
are exposed along the margins of isolated playa depressions, and 
along escarpments demarking eastern and western edges of the 
Southern High Plains physiographic province. 

As an elevated plateau region, the Southern High Plains is charac
terized by flat, treeless terrain. Shallow playa depressions and 
sand dunes are also typical features in certain parts of the prov
ince. The plains slope imperceptibly to the southeast and are 
generally devoid of major drainage systems. Native vegetation in 
the region includes numerous dryland grasses and more localized 
growths of shinoak, sagebrush, mesquite, and yucca. Farm crops 
are cultivated over much of the Southern High Plains, primarily 
during late spring and summer months. 

The Southern High Plains economy is based largely on agricul
tural development and the production of oil and gas. Large-scale 
irrigation farming began in the region during the 1930's and 1940's, 
primarily with the development of water-bearing formations within 
the High Plains aquifer. At about the same time, large oil and gas 
deposits were discovered in various Permian Basin reservoirs un
derlying the study area. 

Today, the Southern High Plains is one of the most intensively 
cultivated areas in the North American mid-continent. Crops grown 
in the study area include cotton, grain sorghums, soybeans, wheat, 

Previous 
Investigations 

Location and 
General Features 

Economic 
Development 

.. 
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barley, oats, com, and assorted vegetables. Beef cattle are also 
raised in the region, often being penned and fattened in feedlots 
that have expanded over the province since the early 1960's. 

Oil and gas development is extensive on the Southern High Plains. 
Collectively, oilfields in the study area contain more than 12 bil
lion barrels of oil in place, making them the single largest oil play 
in the southern mid-continent area (Galloway, et. al., 1983). The 
oilfields are particularly well developed in southern parts of the 
study area where oil reservoirs are defined in carbonate rocks that 
were deposited on the northern shelf of a Permian-age basin. Many 
of the fields are in secondary phases of production and some of the 
world's largest enhanced oil recovery (EOR) projects utilizing in
jected water and carbon dioxide as hydrocarbon displacement 
agents are currently operating in the region. 

Satellite industries supporting oil, gas, and agricultural develop
ment also contribute to the overall economy of the study area. 
The support industries usually have home or field offices located 
in local Southern High Plains cities such as Lubbock, Levelland, 
Brownfield, Plains, Lamesa, Denver City, and Seminole, Texas. 

The Southern High Plains has a semiarid climate, with precipita
tion generally measuring between 14 and 20 inches a year. Pre
cipitation is usually light during winter months, increasing in the. 
late spring and early fall. Temperatures typically range from the 
low to mid-90's (degrees F) in the summer and from the low to 
mid-50's in the winter. 

Weather patterns are sometimes extreme over the Southern High 
Plains. Temperatures can drop as much as 60 F over short peri
ods of time when "blue northers" blow across the region, some
times depositing light snows in the winter. Low humidity and 
strong southeasterly breezes commonly accompany higher sum
mer temperatures, resulting in high surface evaporation rates and 
generating periodic dust storms across the Plains. Thunderstorms 
crossing the area during rainy periods occasionally produce hail 
and tornadoes, especially during late spring and summer months. 

Numerous farmers, ranchers, and other land holders on the South
ern High Plains permitted access to their properties and supplied 
ground-water information integrated in this report. Also, well 
drillers, pump companies, and municipal officials in the study 
area provided drillers' logs, pump test information, and municipal 
well data that were helpful in defining the subsurface character of 
Lower Cretaceous strata and their contained waters. Private 
ground-water consultants provided assistance in helping locate 
drillers' logs and other information used in the report, especially 
Sherman Galloway of Roswell, New Mexico. 
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nomic Geology in Austin, Texas; Arthur Mason of the New Mexico 
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que, New Mexico. Also, earlier researchers who analyzed and 
published data related to the geology and hydrology of the South
ern High Plains are to be credited, with special acknowledgements 
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The need for a more comprehensive regional geologic and hydro
logic study of Lower Cretaceous strata under the Southern High 
Plains was brought to the author's attention by Phil Nordstrom of 
the TWDB. Tommy Knowles, Chief of the Board's Water Availa
bility Data and Studies Section of the TWDB, was subsequently 
apprised of the need and provided administrative support for the 
investigation. Manuscript typing and drafting are credited to Yo
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Regional Setting 

Tectonic History 

A variety of rock types and different sedimentary formations rep
resenting all major geologic eras underlie the Southern High Plains. 
The rocks include deeply buried and structurally complex Precam
brian metamorphic and igneous assemblages that generally range 
from 0.8 to 1. 7 million years in age, and occupy a failed rift system 
that first projected into the south em cratonic area of North Amer
ica during Proterozoic time. The rocks fringe on the Greenville
Llano tectonic front to the south and are bound by older Canadian 
Shield provinces to the north. 

Early and middle Paleozoic formations under the Southern High 
Plains are composed largely of shallow marine shelf carbonates 
that range from 3,000 to 6,000 feet thick. The strata have numer
ous regional and sub-regional unconformities, suggesting that ex
tensive and frequent epeirogenic crustal movements affected de
positional environments during early and middle Paleozoic time. 

Late Paleozoic strata in the study area include marine carbonate 
and evaporite sequences of Permian age that measure over 8,000 
feet thick in places. The strata accumulated in and around a 
shallow structural depression or basin that developed over older 
Precambrian rift zones in northwest Texas during the Permian. 

Mesozoic strata under the Southern High Plains include Late Tri
assic redbed sequences composed primarily of lacustrine mudstones, 
and fluvial-deltaic sandstones and shales (Table 1). The continen
tal redbeds are up to 2,000 feet thick in places, and are uncon
formably overlain by the erosional outliers of Lower Cretaceous 
marine rocks that are described in more detail in following sec
tions of this report. 

Strata capping Mesozoic and older rock units under the Southern 
High Plains include the Ogallala Formation and younger surficial 
deposits. The Ogallala Formation is a near-surface deposit of 
sand, silt, clay, and gravel that accumulated in flu vial, eolian, and 
alluvial fan depositional environments during Neogene time. Lo
calized fluvial, eolian, and lacustrine deposits forming the Tahoka, 
Double Lakes, and Blackwater Draw Formations, as well as mod
em day stream alluvium and dune sand, cover the Ogallala Forma
tion at most locations. 

The tectonic history of the Southern High Plains is varied and 
complex. During early and middle Paleozoic time, epicontinental 
seas periodically transgressed over the region in response to epeiro
genic downwarping along what is now North America's southern 
cratonic boundary. Sediments deposited or precipitated in the 
marine environments included constructional shallow marine car
bonates and lesser amounts of clean sandstone and shale (Fallin, 
1985; Nicholas and Rozendal, 1975). 
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Table 1. -Physical and Water-Bearing Chartreteristics of Cenozoic and Mesozoic Strata Under the 
Southern High Plains • 

....... .,...... Formation 
.............. 

Pby.IClll. character of irock• W...,...beartng~ _....., 
thlckneu (feet) 

Pleistocene to Alluvium, eolian and 
00 

W-mdblown 5BJ1d and silt. 1tream alhwium, and silt and clay playa. lake depoait1. Yield• small amounts of water to .ella. 

""""'' lacultrine deposit• 

CompoCte aa:umuJation oft.an, yello1f, and reddish-brown silt, clay, tand and Yields moderate to large amoW1t1 or-t.er to •ella. The 
Late Miocene to 

Ogallala GOO gravel that i1 generally tc:IUSel'-gnrined near the hue of the formation. Caliche principal aquifer in the study area with yields of IOme well• 
Pliocene caprock and calcic paleoao11 occur in fine.grained deposi.ta near the top of the in CEeSI of ) ,000 pilmin. 

fc>rmation. 

Waahita Duck Creek 50 Yellow, aandy shale and thin gray to yellowish-brown, argillaceous limeelone Yielda small amounts of-ter locally to wells. ..... 
Yielda small amount.I of ...-ater locally to 'lll'ella. 

Kiamichi 110 
Thinly laminated, sometimes 1andy, gray to yellO'lll'i.ah-brown abale with inter-
bed.a of thin, gray, argillaceoua lime atone and thin, yellow 1and1tcme. 

Comanche Fredericbbul"I Light-gray to yellowi.b·gray, thick bedded to maHive, fine to coane-gni.ined I Yields nnall amounts ofwal.eJ 
Ed•ard& Limestone 35 ' limestone. I Yield& moderate to large to wella. 

amount& of •ater locally to 
•e1l1 [rom fractutt:ll and 
solution ca"ritiea.. 

Comanche Peak 85 Light-gray to yellowi.b·brown, irregularly bedded, al"glllaeeoua limestone and Yields 11nall amounts of water 

Limestone thin interbeda oflight-gray Male. to...-ella. 

Light-gray toyello'lriah-bro'lll'n, fine- to medium-grained, argillaceou.1 1&.ndatone; Not kn.Olm to yield -ter to wells. 
Walnut 30 thin bedded, gray to grayiah-yellow, calcareous shale; and light.-gray to grayiah-

yellow, argillar:eoua limestone. 

Trinity Antlers 00 White, gray,yellowish-lmown to purple, fine- to coane-grained, argillaeeous, Yield1 small to moderate amounts of-ter to 1fCil1 it!. the 
looaely cemented sand, &ands tone, and conglomerate with interbeda of 1iltstone •tudy area. 
and.day. 

I 

' 

Upper Do< tum Undivided 
i 

2,000 Upper unit, varicolored siltstone, cla)'ltone, conafomerate, fine-grained Yield• small to moderate amounls of-ter to 1fCll1. Water 

I B&Dd&tone, and limestone. Lower unit., varirolored, fine ta medium-grained quality variable 'lrith stratigraphic position and depth. 
! aand&tone with some elay&tone and interbeddecl shale. 

•Yield& ofwella: small - <50 GPM, moderate • 50-500 GPM, large - >500 GPM. 
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Cretaceous System 

Introduction 

.. 

The convergence and collision of North and South Amerlca in the 
late Paleozoic Era subsequently displaced open marine seas along 
the southern edge of the North American craton, first into interior 
sag basins and other depressions bordering the Ouachita tectonic 
belt, then away from the region entirely. Cut off from open ocean 
currents, inland seas overlying the Permian Basin in the South
ern High Plains region ultimately evaporated, leaving behind large 
deposits of halite, potash salts, and anhydrite. 

In the early Mesozoic Era, fresh water lake basins developed over 
the mid-continent region, leading to the accumulation of lacus
trine and fluvial-deltaic deposits that make up the Dockum Group 
(Late Triassic). Major source areas contributing sediments to the 
lake basins included the Ouachita tectonic belt to the south and 
east, a structural remnant from the collision of North and South 
America (Granata, 1981). 

The separation of North and South America and consequent open
ing of the Gulf of Mexico followed, with crustal subsidence around 
the edge of the Gulf tilting and draining mid-continent lake basins 
to the southeast during the Jurassic Period. At about the same 
time, compressional orogenic events in western North America, 
e.g., the Nevadan orogeny, downwarped the entire mid-continent 
region, permitting oscillating seas to transgress over the study 
area in the Early Cretaceous Period and to deposit the Lower 
Cretaceous strata that are the subject of this report. 

Laramide uplift and other tectonic events associated with Tertiary 
doming along the Rio Grande rift system to the west subsequently 
elevated the Southern High Plains above sea level again, tilting 
the region to the southeast at the same time. Partial draining and 
erosion of Cretaceous and older formations accompanied the up
lift, exposing the strata to direct fresh-water recharge in some 
places and depositing younger, fresh water-bearing sediments (i.e., 
the Ogallala Formation) on top of the units in others. Today, 
eroded outliers of Lower Cretaceous and younger strata continue 
to mantle older rock units under uplifted portions of the Southern 
High Plains. 

A typical Lower Cretaceous section under the Southern High Plains 
includes a basal sand and sandstone deposit overlain by marine 
marls, clays, and associated limestones. Deposited on eroded Late 
Triassic terrain and covered largely by Tertiary-age sediments, 
the Lower Cretaceous strata form buried mesas with more than 
250 feet of subsurface relief at some locations. The buried mesas 
are erosional outliers of a system of rocks that are much more 
extensively preserved and exposed in the Edwards Plateau region 
of South-Central Texas. 

The regional unconformities that bound Lower Cretaceous strata 
under the Southern High Plains are irregular surfaces crosscut 
with erosional channels at some locations (Figures 2 and 3). The 
channels trend east-southeast across the study area, with upper 
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Under the Southern High Plains 
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channel courses sometimes cutting entirely through the Lower 
Cretaceous section (e.g., Slaton Channel, southeast Lubbock 
County, Texas). 

Strata immediately underlying the regional unconformities are 
discolored at many locations, reflecting the effects of subaerial 
weathering during hiatal periods that bounded Lower Cretaceous 
depositional events. Reddish-brown mudstones are commonly 
tinted blue-green one to two feet below the Late Triassic-Lower 
Cretaceous unconformity, and blue-gray limestones and clays in 
upper parts of the Lower Cretaceous section are often oxidized 
yellow to a depth of 10 or more feet immediately below the Ogal- . 
!ala Form a ti on. 

As many as six Lower Cretaceous formations have been described 
under the Southern High Plains. The formations define parts of 
the Trinity, Fredericksburg, and Washita Groups of the Gulf Coast 
Comanchean Series in North America. Biostratigraphic zonation 
of the sequence is based primarily upon the occurrence of ammon
ites and other marine fossils in the stratigraphic section (Brand, 
1953). 

In the Southern High Plains region, the Trinity Group is repre
sented by the Antlers Formation, a white to purple, unconsoli
dated to moderately well cemented, fine- to coarse-grained quartz 
sand and sandstone. In the study area, the Antlers Formation is 
interbedded locally with green clay and pink siltstone, and has 
scattered lenses of gravel that include well-rounded quartz pebbles 
and claystone clasts derived from underlying Late Triassic strata. 
Quartz grains in the Antlers Formation are typically well rounded 
and frosted in appearance, both characteristics associated with 
near-shore marine, beach and dune sand deposits. 

As an irregular sheet deposit, the Antlers Formation pinches and 
swells in thickness while thinning regionally to the northwest 
(Figures 4 and 5). Measured sections of the unit range from less 
than one to more than 60 feet thick under the Southern High 
Plains. In eastern New Mexico and more northern parts of the 
study area in Texas, the Antlers Formation is locally absent, hav
ing been removed by post-depositional erosion at some locations. 

The Fredericksburg Group under the Southern High Plains in
cludes the Walnut, Comanche Peak, Edwards, and Kfomichi For
mations. Also, part of the time transgressive Antlers Formation is 
probably of Fredericksburg age in northwestern parts of the study 
area. 

Lithologically, the Walnut Formation is composed of light gray, 
calcareous shale, fine- to medium-grained sandstone, and light 
gray, argillaceous limestones. It grades abruptly upward into 
thicker, more massive, light gray, argillaceous limestones and 
interbedded marls of the Comanche Peak Formation. 

Stratigraphy 

Trinity Group 

Fredericksburg Group 

m 
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Under southeastern parts of the Southern High Plains, the Walnut 
Formation exceeds 30 feet in thickness, while the Comanche Peak 
Formation is as much as 85 feet thick. However, like the underly
ing Antlers Formation, both the Walnut and Comanche Peak For
mations thin appreciably to the northwest, disappearing entirely at 
some locations. 

The Edwards Formation overlies the Comanche Peak Formation in 
the southeast part of the Southern High Plains. It is profiled in 
steeper parts of the High Plains escarpment, and is a light gray to 
yellow, thick-bedded "Rudist" limestone that is honeycombed lo
cally with solution cavities. 

The Edwards Formation measures as much as 35 feet thick along 
the High Plains escarpment. However, the formation pinches out 
abruptly to the northwest, signaling the edge of a platform reef 
complex that developed over much of the central Texas region dur
ing the Early Cretaceous Period. 

The Kiamichi Formation is the uppermost stratigraphic unit of the 
Fredericksburg Group. It is composed primarily of yellow-brown to 
dark blue-gray shale, but also has thin interbeds of gray, argil
laceous limestone and yellow, fine-grained sandstone. 

Where completely preserved, the Kiamichi Formation is at least 
110 feet thick under the Southern High Plains. However, part or 
all of the formation is missing in some parts of the study area due 
to post-depositional erosion. 

The Washita Group overlies the Fredericksburg Group and is rep
resented by the Duck Creek Formation under the Southern High 
Plains. The Duck Creek Formation is composed of yellow-brown 
shale interbedded with thin lenses of argillaceous limestone and 
fine-grained sandstone. 

Data from isolated wells suggest that the Duck Creek Formation 
probably exceeds 50 feet in thickness under the Southern High 
Plains. However, like the underlying Kiamichi Formation, it has 
been thinned or completely removed by post-depositional erosion at 
many locations. Undifferentiated sections of the Duck Creek and 
Kiamichi Formations generally thicken to the north and northwest 
in marked contrast to other Lower Cretaceous stratigraphic inter
vals in the study area. 

Facies analyses and other geologic criteria indicate that Lower 
Cretaceous strata in the study area accumulated as epicontinental 
seas moved over the region from the southeast. The basal Antlers 
Formation accumulated during Early to Middle Albian time (Fig
ure 9) in near-shore marine, beach, and coastal sand dune environ
ments, sometimes being reworked as seas transgressed, regressed, 
then transgressed over the study area again. During latter parts 
of the same depositional period, the Walnut and Comanche Peak 

Washita Group 

Depositional History 

m 
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Formations accumulated offshore in shallow lagoon and carbonate 
platform environments. Then, as Mesozoic seas stabilized in early 
Middle Albian time, a more extensive platform and lagoonal com
plex developed over much of Central Texas. Rudist bioherms 
grew over and along the edges of the platform, ultimately defining 
the Edwards Formation that crops out along the southeastern 
High Plains escarpment and over the Edwards Plateau region of 
South-Central Texas. 

Following Edwards deposition, the Southern High Plains was 
subaerially exposed in areas where major Edwards bioherms were 
developed. Then Middle Albian seas transgressed over the region 
again, eventually covering the entire mid-continent area of North 
America. The Kiamichi Formation and other lithostratigraphic 
equivalents (e.g., basal parts of the Tucumcari Shale in New Mex
ico) accumulated mostly in the expanded shallow marine sea be
fore more stagnant lagoonal environments developed over the study 
area near the end of Fredericksburg time. 

Renewed transgression subsequently opened the mid-continent 
seaway again, forming a shallow, open marine environment in 
which the Duck Creek Formation accumulated. Gulfward retreat 
of Upper Comanchean seas followed, bringing to an end all Lower 
Cretaceous deposition over the Southern High Plains. 
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Introduction 
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Essentially all Lower Cretaceous strata under the Southern High 
Plains occur below the regional water table, and are saturated 
with fresh to moderately saline ground water. Only in limited 
updip recharge areas of eastern New Mexico, and downdip drain 
areas along the Southern High Plains escarpment in Texas does 
the regional water table drop below the upper surface of the Lower 
Cretaceous subcrop. 

The Lower Cretaceous strata are in hydraulic continuity with other 
water-bearing formations in the region, and are considered to be 
part of the High Plains aquifer. Basal sandstone beds in the 
Antlers Formation, and solution cavities, fractures, joints, and bed
ding planes in limestone portions of the Comanche Peak and Ed
wards Formations define ground-water aquifers in the Lower Cre
taceous section. However, limestone and sandstone stringers in 
the Kiamichi and Duck Creek Formations also transmit limited 
amounts of ground water through the system at some locations. 

Aquiclude intervals in the Lower Cretaceous section include thick 
clay and marl beds that form major parts of the Walnut, Kiamichi, 
and Duck Creek Formations. Yielding little, if any, ground water 
to wells and springs in the study area, the fine-grained strata 
serve to confine ground-water aquifers in the High Plains aquifer 
at some locations, while also diverting regional ground-water flow 
around and over much of the Lower Cretaceous subcrop. 

Ground-water movement and drainage through the Lower Creta
ceous strata is generally to the east-southeast in conformance with 
head distribution and structural dip (Figure 10). Intraformational 
facies changes, joint patterns, local cementation, and sinuosity of 
underlying scour channels, however, prompt local deviations in 
flow patterns. 

Ground-water flow rates in the Lower Cretaceous strata are esti
mated to vary from a few feet per year in lower sandstone sections 
to more than 100 feet per day sometimes where solution cavities 
and joint systems are particularly well developed in limestone 
intervals. Discharge from these aquifers is to well heads in Texas 
and New Mexico; to streams, springs, and seeps along the South
ern High Plains escarpment in Texas; and to surrounding forma
tions. Recharge to the system occurs directly from bounding Ogal
lala deposits along northern and western parts of the subcrop 
area, and indirectly by downward percolation or infiltration from 
the overlying Ogallala at other locations (Figure 11). Precipita
tion is the principal source of recharge to the bounding and overly
ing Ogallala Formation, with ground-water renewal rates to the 
Ogallala generally averaging less than one half inch per year when 
semiarid climatic conditions prevail over the Southern High Plains. 
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Overall well yields from Lower Cretaceous strata under the South
ern High Plains range from less than 50 to more than 1,000 gal
lons per minute. Highest yield rates have thus far come from 
isolated wells completed in the Antlers Formation in the Causey. 
Lingo area of Roosevelt County, New Mexico, and from wells com
pleted in the Antlers, Comanche Peak, and Edwards Formations 
in Hale and Lubbock Counties, Texas. Wells dually completed in 
Ogallala and Lower Cretaceous rocks are common in many parts 
of the study area, particularly where the Comanche Peak and 
Edwards Formations are well developed in the Lower Cretaceous 
section. 

The content of dissolved solids in ground water in Lower Creta
ceous rocks is shown in Figure 12. The water is generally charac
terized by either a mixed-cation-bicarbonate (mixed-HCO.J or so
dium-bicarbonate (Na-HCO,) hydrochemical signature (Figure 13). 
However, in areas overlain by saline lakes and the gypsiferous 
Tahoka and Double Lakes Formations (Pleistocene), either sodium
chloride (Na-Cl) or sodium-sulfate (Na-SO,) hydrochemical facies 
usually prevail. Ground water in the Lower Cretaceous section is 
slightly basic, with pH values ranging between 7.5 and 8.5. The 
water is moderately to extremely hard, with equivalent concentra
tions of calcium carbonate typically ranging between 100 and 1,000 
milligrams per liter. 

As part of the High Plains aquifer, Lower Cretaceous strata have 
a pronounced effect on regional ground-water movement under 
the Southern High Plains. More specifically, the baffling effect of 
Lower Cretaceous clay and marl intervals, and the less extensive 
development of porous and permeable deposits (i.e., the Ogallala 
Formation) over the areas of Lower Cretaceous subcrop, serve to 
restrict regional ground-water flow in the aquifer system. As a 
consequence, well yields and water quality are somewhat dimin
ished in the study area when compared to most other regions 
producing from the High Plains aquifer. Ponding of ground water 
in the Ogallala Formation behind buried Lower Cretaceous subcrop 
highs is also apparent, particularly in Lea County, New Mexico, 
where updip Ogallala deposits are buttressed against Lower Cre
taceous clay and marl intervals (Figure 6), and in Cochran, Hock
ley, and Lubbock Counties, Texas, where regional water levels are 
measurably offset from acljoining areas to the north and south 
(Figures 7 and 8). 

As a relatively thin, irregular sheet deposit that decreases in over
all thickness to the northwest, the Antlers Formation is limited as 
an aquifer throughout much of the study area. Only in western 
and southern subcrop areas where thicker than usual sections 

Regional Aquifer 
Characteristics 

Antlers Formation 

General Features 

El 
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Pump Test Data 

occur in erosion channels cut into the underlying Triassic section 
do wells generally produce more than 100 gallons per minute 
from the basal Lower Cretaceous aquifer. 

Stratigraphically, the Antlers Formation is almost everywhere 
bound by underlying mudstone sequences in the Dockum Group, 
and by overlying clay or marl beds in the Walnut, Comanche Peak, 
and Kiamichi Formations. AB a consequence, ground water in the 
formation is usually confined, and artesian pressures are common 
to the system. Exceptions occur in areas such as eastern New 
Mexico where numerous uncased seismic holes have been drilled 
into the Lower Cretaceous strata, allowing confined ground water 
to leak upward into the overlying Ogallala Formation while de
creasing hydraulic pressures in the Antlers Formation below (Aiih, 
1963). 

Regional ground-water flow through the Antlers Formation is gen
erally to the east-southeast in conformance with regional struc
ture dips. Calcite and more limited quartz cementation, however, 
influences flow patterns through certain parts of the formation, 
restricting and even preventing water movement at some loca
tions. The cementation is only locally well developed, and loose 
sand also occurs within the stratigraphic unit. In fact, unconsoli
dated to only weakly cemented intervals in the basal Lower Creta
ceous Formation measure more than 60 feet thick at some loca
tions in southeast Roosevelt County, New Mexico, and in north
west Gaines County, Texas. Another factor that influences re
gional ground-water movement through the Antlers Formation is 
eroded channel courses cut into the underlying Late Triassic sec
tion. Funneling water in a sinuous east-southeasterly direction, 
deposits in the paleo-drainage courses are particularly well de
fined under parts of Lea and Roosevelt Counties, New Mexico, 
and under parts of Cochran, Dawson, Gaines, Lynn, and Terry 
Counties, Texas (Figure 2). 

The Antlers Formation generally occurs 200 to 350 feet below land 
surface under the Southern High Plains, and wells tapping it are 
often dually completed in the overlying Ogallala Formation for ad
ditional yield. Actual production from wells completed solely in 
the Antlers Formation ranges from less than 50 to more than 
1,000 gallons of water per minute in the study area, with highest 
yields thus far coming exclusively from wells completed in thicker
than-average sections filling erosion channels cut into the under
lying Dockum Group in Roosevelt County, New Mexico. 

Pump test data for wells completed in the Antlers Formation var
ies from location to location. The specific capacity of one well 
completed in the formation 10 miles south of Whiteface in Co
chran County, Texas, was 1.63 gallons per minute per foot of 
drawdown after it was pumped for 27 hours at a rate of 150 
gallons per minute in 1962 (Rayner, 1963). A cone of depression 
was calculated to extend several miles around the Cochran County 
well, and it was determined that the aquifer possesses very low 
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recoverable artesian storage characteristics at the investigation 
site. Similarly, another well in Yoakum County, Texas, also indi
cated limited transmissivity values for the Antlers Formation, hav
ing a specific capacity of only 1.1 gallons per minute per foot of 
drawdown while pumping 65 gallons per minute over a period of 
time (Mount and others, 1967). Elsewhere, hydraulic conductiv
ity in the formation is clearly better developed, since some wells in 
Roosevelt County, New Mexico, have produced as much as 1,200 
gallons per minute from the Antlers for extended periods of time, 
then have recovered relatively quickly after pumping has ceased. 

Limited analyses suggest that ground-water quality in the Antlers Water Quality and Chemistry 
Formation generally ranges from fresh to slightly saline in charac-
ter, and exhibits either a calcium-bicarbonate or sodium-bicarbon-
ate hydrochemical signature. However, in areas overlain by sa-
line lakes and where the near-surface gypsiferous Tahoka and 
Double Lakes Formations are present, water quality in the Ant-
lers and in the High Plains aquifer as a whole, is diminished, with 
dissolved solids exceeding 6,000 mgil in places, and either sodium-
sulfate or sodium-chloride hydrochemical facies prevailing. 

Core, well log, and outcrop data indicate that the Antlers Forms- Regional Storage 
tion under the Southern High Plains has an average stratigraphic 
thickness of 15 feet, an average porosity of 15 percent, and an 
areal extent of about 9,000 square miles, suggesting the formation 
contains approximately 12 million acre-feet of ground water. Ap-
proximately 90 percent of the aquifer underlies Texas, where the 
stor11ge capacity below specific surface drainage basins is esti-
mated as follows: Colorado River Basin, 7 ,348,320 acre-feet, and 
Brazos River Basin, 3,149,280 acre-feet. It is estimated that ap-
proximately 25 percent of all ground water stored in the Antlers 
Formation may be economically recoverable. Finite replenishment 
rates, overall formation thinness, and low coefficient of storage 
values will most assuredly limit any sustained, long-term produc-
tion from the aquifer. 

Limestone intervals in the Comanche Peak and Edwards Forma
tions combine to form an effective aquifer system under the South
ern High Plains, especially where the stratigraphic units are maxi
mally developed along the southern and eastern edges of the study 
area in Borden, Dawson, Floyd, Hale, Gaines, Lubbock, and Lynn 
Counties, Texas. Filling solution cavities, fractures, joints, and 
bedding planes, ground water in the limestone formations gener
ally flows in a southeasterly direction, sometimes issuing at springs 
and seeps along the eastern edge of the Southern High Plains 
escarpment. 

Comanche Peak and 
Edwards Formations 

General Features 

m 
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Pump Test Data 

Stratigraphically, the Comanche Peak-Edwards aquifer is usually 
underlain by the Walnut Formation, and overlain by either the 
Kiamichi or Ogallala Formations. Calcareous shales in the Co
manche Peak and Walnut Formations generally form an effective 
aquiclude that separates the aquifer from artesian ground-water 
zones in the Antlers Formation below them. In eastern parts of 
the study area, sand and gravel beds in the Ogallala Formation 
commonly cover the limestone aquifer, making the system up
wardly unconfined. The upward unconfinement permits ground 
water to occur under water-table conditions throughout most of 
the area where the aquifer is maximally developed under the South
ern High Plains. 

Producing intervals in the Comanche Peak-Edwards aquifer range 
from less than 10 to more than 60 feet thick in the study area, and 
wells are generally designed to accept water under open-hole or 
slotted-casing conditions from the entire water-yielding section upon 
completion. As to be expected, wells completed along zones of 
major fracture concentrations, or in cavernous parts of the section, 
yield substantially more water than wells completed in unfrac
tured or uncavernous parts of the limestone aquifer (Figure 14). 
In the study area, surface lineament studies suggest that major 
fracture trends in the Comanche Peak-Edwards aquifer are ori
ented northwest-southeast, and to a lesser extent, northeast-south
west. The fracture trends are especially well developed in Bordon, 
Dawson, Hale, Hockley, Lubbock, and Terry Counties, Texas (Fig
ure 14). For additional yield purposes, many wells completed in 
the limestones also draw water from producing intervals in the 
underlying Antlers Formation and overlying Ogallala Formation. 

The Comanche Peak-Edwards aquifer usually occurs between 20 
and 250 feet below the land surface along the eastern edge of the 
study area, with the shallowest parts of the system being located 
immediately adjacent to the Southern High Plains escarpment in 
Borden, Dawson, and Lynn Counties, Texas. Well yields from the 
reservoir range from less than 50 to more than 800 gallons per 
minute, with highest production having thus far come from well 
sites in Hale and Lubbock Counties, Texas. 

Pump tests show that the specific capacity of the Comanche Peak
Edwards aquifer system varies from one locality to the next, re
flecting the uneven distribution and development of cavity-prone 
Rudist facies, and other porous and permeable zones in the stra
tigraphic section over the study area. In Hale County, Texas, 
where individual well yields regularly exceed 250 gallons per min
ute, five separate pump tests have indicated the system's specific 
capacity to be 2.1, 35.3, 62.5, 22.7, and 5.9 gallons of per minute 
per foot of drawdown, respectively. Another pump test in Lamb 
County, Texas, showed a specific capacity of 2.2 gallons per min
ute per foot of drawdown for a well producing 65 gallons per min
ute from the aquifer. Also, a well completed solely in the Edwards 
Formation four miles east of O'Donnell on the Lynn-Dawson county 
line was drawn down only 0.69 foot when pumped at a rate of 810 
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EXPLANATION 

lineament 

Lower Cretaceous Outcrop 

• Lower Cretaceous Subcrop 

Ground water concentrates along 
fractures and bedding planes and in 
solution cavities in tlie Lower 
Cretaceous limestone formations. 

l_ ___________ _ 

Figure 14 
Study Area Surface Lineation Map, and 

Block Diagram Inset Showing Ground-Water 
Concentrations in Fractured Carbonate Terrain 

(After Finley and Gustavson, 1981; Lettman and Parizek, 1964) 
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Water Quality and Chemistry 

Regional Storage 

Kiamichi and Duck 
Creek Formations 

Regional Recharge 
and Discharge 

gallons per minute for an hour and twenty minutes in 1950, indi
cating the aquifer's local specific capacity to be 1,175 gallons per 
minute per foot of drawdown (Leggat, 1952). Significantly, the 
latter well is thought to have drawn much of its production from a 
cavity receiving water from the Ogallala Formation. 

Ground water in the Comanche Peak-Edwards system is generally 
fresh to slightly saline and usually has either a mixed-cation
bicarbonate or sodium-bicarbonate hydrochemical signature. How
ever, as in the underlying Antlers Formation, water quality in the 
Comanche Peak-Edwards system is diminished in areas overlain 
by saline lakes, and where the near-surface gypsiferous Tahoka 
and Double Lakes Formations are present. In northeast Gaines 
County, and most of Lynn County, Texas, where numerous saline 
lakes exist and the Tahoka and Double Lakes Formations are 
widespread, the amount of dissolved solids in ground water from 
the Comanche Peak-Edwards aquifer regularly exceeds 3,000 mg/ 
1, with either sodium-sulfate or sodium-chloride hydrochemical 
facies prevailing. 

Core, well log, and outcrop data indicate that the Comanche Peak 
- Edwards system has an average saturated thickness of 20 feet 
and average porosity of 1.5 percent, suggesting that the aquifer 
stores approximately 1.5 million acre-feet of ground water in the 
8,000 square mile area where it is maximally developed under the 
Southern High Plains. Essentially all of the effective storage un
derlies Texas, 95 percent (1,459,200 acre-feet) being located under 
the Brazos River Basin. Full aquifer storage capacity under the 
Colorado River Basin is estimated to be 76,800 acre-feet. 

In the south-central part of the Southern High Plains, where both 
the Antlers and Comanche Peak-Edwards systems are poorly de
veloped, ground water is in places transmitted through thin lime
stone and sandstone beds in the Lower Cretaceous Kiamichi and 
Duck Creek Formations. The thin, discontinuous strata have lim
ited yield and storage capacities, and are typically separated by 
thicker shale and clay intervals in the stratigraphic section. Ai:
cordingly, wells draw from multiple horizons when producing from 
the Kiamichi and Duck Creek Formations, with overall yield usu
ally augmenting larger production from the overlying Ogallala 
Formation. 

The primary source of natural ground-water recharge to Lower 
Cretaceous strata under the Southern High Plains is inflow from 
the bounding and overlying Ogallala Formation (Figure 11). The 
Ogallala Formation, in turn, receives most of its water supply via 
infiltration of surface precipitation, and runoff that periodically 
fills playa lakes and other ephemeral drainage systems over the 
study area, a source of limited and often overdrawn supply in 
recent years. 
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Cross-forrnational recharge between Tertiary and Lower Creta
ceous strata occurs most readily where saturated sand and gravel 
beds in the Ogallala Formation abut against, or overlie porous and 
permeable parts of the Antlers, Comanche Peak, and Edwards 
Formations. Saturated sand and gravel beds in the Ogallala For
mation, in turn, occur most frequently in lower parts of the forma
tion along paleovalley courses that were scoured into underlying 
strata in pre-Ogallala time. 

Under the Southern High Plains, pre-Ogallala paleovalley courses 
are best developed immediately north of the Lower Cretaceous 
subcrop area, and to a lesser extent, over and arounrl certain parts 
of the subcrop area itself Acting as natural ground-water con
duits in the High Plains aquifer, Ogallala deposits filling the 
paleovalley courses distribute ground water in an east-southeast
erly direction to, around, and over the Lower CreLaceous subcrop 
(Figure 3). Suhcrop exposures of the basal Lower Cretaceous Ant
lers Formation thus receive water directly from the Ogallala in 
Lea and Roosevelt Counties, New Mexico, and in Floyd, Gaines, 
Hale, and Lamb Counties, Texas, where the Antlers Formation is 
best developed. The f:omanche Peak and Edwards Formations 
arc recharged mostly along subcrop exposures in Dawson, Floyd, 
Hale, Lubbock, and Lynn Counties, Texas, with joints, fractures, 
and solution cavities providing infiltration routes through the sec
tion. 

Tertiary and l..ower Cretaceous grO'und-water aquifers under the 
Southern High Plains are also recharged directly and indirectly by 
surface water spreading basins and dual-purpose well systems. 
Surface water spreading basins are generally limited to areas where 
high-permeability sediments occur at or near the ground surface, 
or where major distributary channel trends are best developed in 
I.he Ogallala Formation. 

Dual-purpose wells, i.e., wells designed for both subsurface injec
tion and ground-water withdrawal purposes, provide an effective 
means of recharging the High Plains aquifer where low-permea
bility zones occur between the land surface and the regional water 
table. The wells are generally conslructed in and around playa 
lake basins in order to take advantage of ponded rain water on a 
seasonal basis. Life spans of dual-purpose wells rarely exceed 10 
years, with sediment clogging usually diminishing system effec
tiveness over time. 

In use since the 1910's, there were as many as 200 dual-purpose 
recharge wells operating in and around the study ar(~a in the early 
1970's, 28 being located in Borden County, Texas. Overall use of 
the dual-purpose well recharge system has declined in the study 
area since the 1970's, however, and only a few pump systems 
installed during the 1970's re1nain operative today. 

Discharge from Lower Cretaceous aquifers in the study area is 
primarily to well heads in Texas and New Mexico, and Lo streams, 
springs, and seeps along the Southern High Plains escarpment in 



Hydrogoology of Lower Cret.aeeouu Slrat.a Under the Southern Plainu ofTe.xau 11.nd New Mexico 
March 1989 

Utilization and 
Development 

m 

Texas. Annual well pumpage from the Lower Cretaceous ground
water system is estimated to have exceeded 15,000 acre-feet in 
recent years, although exact figures are difficult to calculate since 
numerous wells over the Southern High Plains are dually com
pleted in Lower Cretaceous and Ogallala sections, with the compo
nent yields from each being undetermined. 

Springs and seeps draining from Lower Cretaceous strata in the 
Southern High Plains are particularly well developed in Borden 
County, Texas, along the Southern High Plains escarpment. There 
are also several springs and seeps along the North Fork Double 
Mountain Fork of the Brazos River that drain from Lower Creta
ceous strata in Yellow House Canyon, Lubbock County, Texas. 
Yields from individual springs in the study area rarely exceed 10 
gallons per minute, except when prolonged rainy periods over the 
plains rejuvenate local systems briefly. 

Significantly, Lower Cretaceous strata also discharge some ground 
water into other, bounding formations. In Floyd County, Texas, 
the Lower Cretaceous subcrop is completely surrounded by satu
rated, coarse-grained Ogallala deposits. As ground water flows 
from the Ogallala deposits into porous updip intervals of the Lower 
Cretaceous section, it continues to move downdip, ultimately to 
flow back into the Ogallala system once again. Vertical leakage 
into the underlying Dockum Group also occurs at isolated loca
tions, particularly in parts of Borden, Cochran, Dawson, Floyd, 
and Yoakum Counties, Texas, and in Lea and Roosevelt Counties, 
New Mexico, where coarse-grained fluvial-deltaic deposits occur in 
upper parts of the Late Triassic section. 

Wells completed in the Lower Cretaceous section under the South
ern High Plains supply water for a number of different surface 
uses. Of 250 located wells in the study area, 30 are listed as do
mestic or stock wells, 35 as industrial wells (used primarily to 
augment waterflood projects in West Texas oilfields, and to supply 
glauber and epsom salt mining operations), and 180 as irrigation 
wells. The communities of Seminole in Gaines County, Wellman 
in Terry County, Abernathy in Hale County, and O'Donnell in 
Lynn County, Texas, also draw part of their public water supply 
from wells completed in the Lower Cretaceous section, as do vari
ous residents and public schools in the Causey Lingo area of Roosev
elt County, New Mexico. 

Spread widely over the study area, wells drawing from Lower 
Cretaceous strata under the Southern High Plains are mostly con
centrated in parts of Floyd, Gaines, Hale, and Lynn Counties, 
Texas, and in the Causey-Lingo area of Roosevelt County, New 
Mexico. Undeveloped areas showing potential for further develop
ment include parts of Bailey, Cochran, Gaines, and Yoakum Coun
ties, Texas, and northern areas in Lea County, New Mexico, where 
the basal Lower Cretaceous Antlers Formation fills erosional chan
nels cut into the underlying Dockum Group (Figure 15). Also, the 
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Comanche Peak-Edwards-Antlers aquifer system appears to have 
potential for further development in east-central Lubbock and 
northeast Lynn Counties, Texas, where fresh-water recharge oc
curs directly by downward percolation from the overlying Ogallala 
Formation and by lateral infiltration of Ogallala waters along the 
deeply eroded and buried Slaton channel course (Figure 15). 

El 
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to Paleozoic are present in the subsurface. The geologic history of the Southern 
High Plains pertinent to this report begins with the Permian, therefore, discus
sion of the older rocks in the subsurface is omitted . Table 1 briefly summarizes 
the geologic and water- bearing properties of the formations exposed in the area. 
Table 2 gives the estimated ages and duration of the geologic time units discussed. 

Geologic History 

At the beginning of Permian time , the present area of the Southern High 
Plains was almost entirely covered by the sea. Pre-Permian rocks alr eady had 
been folded and subsequently had subsided to form basin- like areas which were 
at least partly separated by elevated land which had been uplifted along the 
major structural features of the area (Figure 3) . According to Hoots (1925, 
page 119) subsidence in the basins probably continued throughout Permian time . 

During Permian time the basins were filled with sediments, and the elevated 
lands also were covered by a thick series of sediments which underlies all of the 
Southern High Plains. The diversity in lithology of the Permian sediments indi
cates varying c onditions of deposition. Rocks ranging from strictly marine to 
continental origin and various chemical precipitates, such as salt, anhydrite, 
and gypsum, were deposited. Marine sediments became less prevalent l a t er in the 
Permia n and the deposition of evaporites and non- marine sediments indicates an 
intermittent but progressive withdrawal of the sea, in general to the southwest. 
Uplift of the land probably accompanied or followed the withdrawal of the sea . 

Erosion and deposition of continental sediments characterized the early part 
of the geologic history of the Mesozoic era in the Southern High Plains . During 
Early and Middle Triassic t~me, the area was subjected to erosion. In late Tri
assic t ime, continental sediments, comprising the Dockum group, were deposited . 
Hoots (1925, pages 125- 126) suggests that subsidence of the basin areas occurred 
during Triassic time . 

The Southern High Plains area was apparently subjected to erosion throughout 
all or much of the Jurassic period. Non-marine sediments of this age, which are 
present in Quay County, New Mexico (Dobrovolny, Summerson, and Bates, 1946, sheet 
2) a few miles west of the Texas- New Mexico state line, have not been found in the 
Southern High Plains of Texas . Their absence may possibly be due to nondeposition, 
but they may have been removed subsequently by erosion along with some of the Upper 
Triassic rocks prior to the deposition of t he Lower Cretaceous strata . 

In Early Cretaceous time the sea advanced from the southeast across the 
Southern High Plains and deposited sediments belonging to the Comanche series . 
Following the depositi on of these sediments, the sea withdrew and thus ended the 
last marine transgression of t his area . Extensive erosion during late Cretaceous 
and Early Cenozoic time removed a part of the Triassic and Cretaceous rocks, the 
latter being entirely removed from a part of the area (Figure 4) . 

During late Cretaceous time and at intervals throughout much of Cenozoic time, 
orogenic movement, uplift, and volcanic activity were taking place in the area to 
the west and northwest of the Southern High Plains in New Mexico and Colorado. 
These widespread and repeated orogenies r esulted in the development of the South
ern Rocky Mount ains and the mountain ranges to the south of them in New Mexico 
and Texas . Baker (1915, page 22) has suggested that the southeast dip of the Meso
zoic rocks of the Southern High Plains, which, according to King (1959, page 128), 
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Table 1. --Stratigraphic units and their water-bearing properties, Southern High Plains of Texas 

Thickness 
System s,-,ries Formation or group (feet) Lithologic description Wat er supply 

Recent 0- 15 Chiefly windblown sand and Yields no water to wells. Sandy areas 
silt . form excellent recharge facilities. 

Quaternary 

Pleistocene 0 - 144 Sand , clay, diatomaceous Mostly above water table. Does not 
earth, volcanic ash, lime- yield large supplies . 
st-one . 

Tertiary Pliocene Ogallala formation 0 - 500 Fine to coarse sand and Yields large supplies of wat er through-
gravel; clay, silt, and out the Southern High Plains. 
caliche. 

Washita, Fr edericks- 0- 200+ Fine to coarse sandstone Locally important as source of small 
Cretaceous Comanche burg, and Trinity and conglomerate; lime - supplies of water; should not be con-

groups stone, blue and yellow sidered as a major source of water for 
shale or clay . the Southern High Plains in general . 

Dockum group 1 50-1,800+ Varicolored shale and sandy Probably capable of yielding small to 
Tecovas formation shale, gray or brown cross- moderate supplies of water; most of 

Triassic Sant-a Rosa sand- bedded sandstone and con- the water is at least slightly saline . 
stone glomerate . 

Chinle formation 
equivalent 

Permiam 8,00°=. Soft red sandstone, shale, and Not known to yield water to wells J water 
clay, beds of gypsum and is probably saline . 
dolomite . 
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GROUND-W>ATER RESOURCES OF ECTOR COUNTY , TEXAS 

By 

0. B. Knowles 

ABSTRACT 

The roclc formations in Ector C.ou.nty that are of eigni !icance in relation to the occurrence of ground 

water lnclude , from older to younger, thoae of the Permian eystem, the Dockum group of the Triassic sys

tem, the Trinity and Fredericksburg groupa of the Cretaceous system, the Ogallala formation of the Te.r

tiary aystem, and alluYium of the ~aternary ayate111. 

The Permian roe.Its generally contain only highly eineraliaed water. Sands and amdatonea of Triassic 

age in general contain ••ter of undesirable quality, al though -•11 quantities obtained from these roe.ks 

ln the southwestern part of the county are used for doeeatic purposes. The sand of the Trinity group is 

the eost important water-bearing !0T111atioo in the cou.nty. 

Water w the aend of the TrU.ity group occurs under water-table conditiOlla iii Ector County, and 

yields of wells are generally proportional to the thiclcoesa of the saturated aand. 1he saturated part 

of the sand u th.in in t he Ticioity of Concho Bluff but thiclc.eoe northeutwsrd. 

The City of Odeaaa operates two well fielda containing s total of 72 well• that draw water frDlll the 

sand of the Trinity group. The pumpage from tbeae wella averaged 2,901,000 gallons a day in 1949 . 1be 

Wl!llla are closely spaced, and, wben heanly pumped, mutual interference among them results in couaiderable 

increase in the p1111ping lift. and decrease in the yield. 

The well field north of Odessa contains 66 wells. Neer the center of the field the water level de

clined about 26 feet from September 1947 t o December 1949. h ia estimated that mor e than 14 percent. of 

the eatureted material ~n the well field wae uowatered between the spring o! 1944, when the firat wella 

were drilled, and Occ-ber 1949 Tue yields of some o! the wella have decreued considerably. 

I t. ia belieYed that wells drilled in an area a few ailee oortheut o{ the Odessa well field might 

yield conaiderably eore water then the present we ll a. 

Moat o! the formation• of the Frederickabu.rg group, and the Ogallala formation lie above the water 

tabl e and, therefore, yield little or no water to wella. Tue ~•ternary alluYium covers that part of 

the county aouthweat of Concho Bluff and lies directly on Trieaaic r ocka. ln the extreme northeastern 

part of Ector County and i.n northwest.em Midland County, four irrigation wells that probabl y draw water 

frOtll refilled chll!U'lels of ancient Midland Draw ba•e yields reported to range from 400 to 800 gallons a 

minu~e . 
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INTRODUCTION 

LOCATION 

Ector County is in the western part of the Midland Basin in west Texas near the southeast 
corner of New Mexico. It is bounded on the north by Andrews County, on t.he east by Midland 
County, on the south by Upton, Crane, and Ward Counties, and on the west by Winkler County 
The intersection of longitude 102°30' and latitude 31°50' is near the middle of the county 
The county has an area of 907 square miles . According Lo t.he United States Bureau of the 
Census, the population in 1950 was 42,102, of which 29,432 (70%) resided in ~essa the county 
seat . 

fJCURE l. - ladex ••p of Texu abowug loc:at10• of Ec:tor Cooaty. 
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PREVIOUS IHVRSTIGATIOH 

An inventory of water wells in Ector County was made in 1937 (Onis, 1937) lJ at which time 
the depths, diameters, depths to water, use of water, and other records were obtained. Samples 
o{ water were collected from many of the wells for chemical analysis. 

PORPOSB AND SCOPE OF TRIS IMVKSTIGATIOH 

1he investigation of the ground-water resources of Ector County was begun in the fall oi 
1947 as a part of the State-wide cooperative program by the Texas Board of Water Engineers and 
the Unit.ed States Geological Survey. It was interrupted several times by work relating to other 
projects and was not completed until 1949 1he purpose of the investigation was to obtain basic 
data relating to the quantity and quality of the groWld water available i.n Ector County, with 
special reference to the availability of large supplies for municipal or other large-scale use. 

lhe report includes a part of the records collected by Davis in 1937 and the data obtained 
during the present investigation. It includes records o{ 419 wells, drillers' Logs of 188 wells, 
and chemical analyses of water from 171 wells. The locations of these wells are sho~n on plate 1. 
Logs and surface altitudes of several hundred seismograph shot holes and a few water wells were 
used to contour the surface of the redbeds of the Dockum group (pl. 2) 

The work was done under the general direction of A. N Sayre, chief of 1..he Ground Water 
Bran.ch, U. S. Geological Survey and under the supervision o! W. L. Broadbur~ t, district geolo
gist. in charge of ground-water work in Texas. 

AGRICULTURAL AND INDUSTRIAL DKVBLOPMENT 

Agriculture is limited primarily to the raising of cattle and sheep in Ector County. TI1e 
U. S. Oepartmenc of.Agriculture reported that 13,304 cattle, 2,150 sheep, anJ small numbers of 
other livestock were raised in 1945. Only l, 410 acres of land, planted mostly in grain sorghum 
and truck crops, were tilled in 1944. 

Ector County which produced 48,317,906 barrels of oil in 1949, ranked second in Texas oil 
production that year. 1he total produced in the county from 1926, when oil was discovered, 
through 1949 was 402,703, 893 barrels. Other major industries include the production or manu
facture of carbon black, gasoline, and oil-field supplies and equipnent. 

ACKNOWLSDGMBNTS 

'Ihe writer thanks the many persons who contributed information for this report . Representa
tives of oil companies furnished logs of the ~veral hundred seismograph shot holes which were 
used in the preparation of plate 2. Tue City of Odessa determined altitudes of many water wells · 
that were used in preparing figure 5 and assisted in other ways during the investigation. Spe
cial thanks are due A. L. Wright, municipal wet.er superintendent , for his assistance and cordial 
cooperation during the investigation. The owners of private wells contributed much of the ~ell 
information in this report. 

_J_j See list of references, page 2~., 
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TOPOGRAPlfY 

Ector County lies et the southern end of the High Plains The land surface is broken by a 
pranineot westward-facing escarpment, known as Concho Bluff, which extends southeastward across 
the western part of the county. (See pl 1.) Concho Bluff owes its prominence to the erosion
resistant caliche, limestone, and sandstone exposed along its face 

1be eastern part of the county, which is on the Plains, is gener al ly rolling Many small 
depressions and some sha llow draws are present Midland Draw and Monahans Drew which flow 
southeast are the most prominent drainageways but carry water only after heavy rains Much of 
the storm runoff collects in the numerous depressions to fonn ponds whicli range from 5 to 40 
fee t in depth , and from a few hundred feet up to about a mile in diameter . 

An undulating alluvial plain lies west of Concho Bluff It is broken by sand hil ls along 
the western county boundary, where dune topography is prevalent Many small gullies bead along 
Concho Bluff, but e l sewher e in the area only a few shallow draws , which drain southwestward, are 
present . 1he loose material canposing the plain absorbs most of the rain ; therefore , i t bas not 

been extensively eroded by surface runoff. 

PRECI PITATION 

The average annual rainfall in Texas decreases frOOJ east to west Ector CoWlty is in the 
semia r id part o f the State No precipitation station is maintained in the county. but the re
cords from a U S Weather Bureau station at Midland, about 20 au.1es northeast of Odessa show 
that the minimlllll yearly rainfall during the period of record was 5 52 inches in 1917 and the 
maximum was 29 34 inches in 1920. The aver age precipitation for 31 years oI cOlllplete r ecor d 
during the period 1885- 1950 was 16 35 inches I t is estimated that the average annual rainfall 
1n Ecto r County is about 15 to 16 inches . 

lhe avail able r ecords of rainfall at Midland , compiled from reports of the U S Weather 

Bureau, are given in the following table. 
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Table 1 - Monthly precipitation, in inches, at Midland, Midland County, Tex , 1885-1950 

Yeor Jon . feb. Mar Apr . May J une July Aug Sept . Oct. Nov. Dec. Annual 

1885 - - - - . . - - . 0. 01 0 15 -
1886 0.02 0. 33 0.43 0. 29 0 10 l. 42 0. 43 2.02 1 47 0. 76 .oo 00 7 . 27 
1887 T T T 1.10 - 1.51 1 07 1 21 2S 2. 15 00 90 -
1888 . 47 . - - - - - . - - - - -
1891 . - . . 22 2 S2 - - 3 00 6 20 - - - -
1894 - . . . 2.2s .8S .60 .97 1 40 . 32 . 00 30 -
189S 70 1.40 00 .oo 4.90 2. 89 3 58 1.69 2. 45 60 1. 70 1.00 20.91 
1896 2. os 2.10 .oo .00 1 04 - . . - - - . -
1897 . . . .00 4 SS 1. 71 2 28 2. 86 1.14 04 .oo - -
1898 .00 . - l 20 - - . 2. 60 - - . . -
1904 .22 T .oo . 56 2 65 3.95 . 25 50 2 9S 62 l 90 .OS 13. 6S 
1909 - . - . - - 1.25 . 18 . 18 49 1.48 .32 -
1910 . 00 00 .oo .oo .60 .83 ,73 . 28 3 3S 1.20 . 08 . 06 7. 13 
1911 .10 2.90 .40 3. 67 6 00 . 50 3.15 . 32 1. 2S 10 06 3. 06 22.11 
1912 LOO I 31 .10 .29 7 34 .79 70 1.07 1 20 . 89 85 .es 16. 39 
1913 T 23 1 00 2.07 27 3. 81 1. 27 l 32 4. 68 2 60 4. 49 2.67 24.41 

1914 . 24 .10 .30 .29 2 72 6.68 3.71 3 39 2 16 3. 71 1. 58 1. 40 26.28 
1915 . 26 47 46 s.20 . SS 23 3.51 l 62 ~. 08 10 00 83 16. 31 

1916 .03 00 27 2.8S .36 .83 3.65 OS 2 42 2 45 4S .OS 13. 41 
1917 . 18 .00 00 . 83 20 l. 32 . 45 1. 79 .60 00 . 15 00 5 52 

1918 57 92 . 15 00 1. 78 2. 86 .10 1.42 1. 35 1 84 1 03 63 12. 6S 

1919 45 .oo 3.58 .92 .es 2. 12 10 2. 05 5 79 4.39 65 .00 20.90 

1920 2 68 . 18 T .08 3. 13 L63 3.56 13 03 70 l. 70 2 50 . 15 29 . 34 

1921 00 l 80 44 . 20 1 12 1 92 00 1 41 2 51 49 00 .00 9.89 

1922 56 . 10 . 62 9.77 1 90 L44 .00 so . 00 1.16 .as .oo 16 90 

1923 . 39 4. 19 2 33 97 15 .72 1 95 l 23 .82 3.04 . 69 1.19 17. 67 

1924 T .75 64 .97 2 89 . 00 . 51 2. 71 ie 83 . 00 . 20 9.98 

1925 45 .00 T 3. 17 3.16 .62 2. 06 3. 54 2 12 1 87 00 00 16.99 

1926 .87 22 2.49 4.20 1 33 3. 04 l.84 .67 1.43 s 13 . 04 1 95 23.21 

1927 16 .64 .57 T 36 l.63 2.15 82 2 41 61 00 . 52 9 87 

1928 .oo 24 . 34 2 82 4 87 2. 75 1.35 3 so 82 2. 38 42 • 45 19. 94 

1929 . 13 l.39 2 40 . 04 1 99 75 1 90 15 4 78 3 (14 35 00 16.92 

1930 . 85 00 .11 1.29 l l :l S.95 06 4 24 51 1 59 l 87 78 18. 38 

1931 .89 l 32 .78 3. 52 58 67 2. 01 1 14 02 4 78 1 65 2 41 19. 77 

1932 61 3 71 16 3.29 5 48 2. 31 41 1.61 7 26 97 .00 3. 51 29. 32 

1933 T 88 00 T 06 .33 96 l 59 1 74 29 51 22 6. 58 

1935 - . . 22 54 2.62 2 39 2.63 07 3 26 1 79 94 .26 . 
1936 10 T 40 90 3 21 LOO 6.18 00 6.47 l 14 51 . 52 20. 43 

1937 .30 06 1.08 60 . . - - - - 1. 09 . 

1938 1.14 l 34 . 14 06 - - . . . - - - -
1944 20 1.20 00 20 l 38 1.60 2 22 2.96 2 19 l.08 1. 86 89 15. 78 

1945 l 33 11 1.00 00 T . 42 5 30 00 so . 00 • 33 . 

1946 .97 . 00 00 T 12 l.49 00 1 81 1 1 96 l 43 00 ~6 B 34" 

1947 51 00 1 60 00 1 85 1 09 95 50 91 l 78 93 F2 10. 74 

1948 - . . . - 2.00 3 41 27 83 1.68 T 20 -I 

1949 - - . 1.90 3. 12 - l.11 2 68 1 44 1. 61 T .73 . 

1950 . 57 ·-"' .lJJ 79 3.35 1. 30 1 84 . 69 - - 00 T -
Avg. . 50 76 58 1.30 2.11 l. 77 1 73 1 75 2. 13 1 60 . 61 70 16. 35 

Year s o{ 
compl ete 
record 39 37 38 4.2 39 38 40 42 40 38 41 41 31 

T, trace. 
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GENERAL GEOLOGY 

The geologic fonnations tlr::1r c ro1· 1'.UL ir 1. Ct....• r C.ount-y r&.1 "t! in aoe fro" (r'-'t"<" n 
• • - e> .._ .. eC\us to tc"C\!11t The 

following table hsts the principal subdivisions their chief composition and their water-bearing 
properties. Those listed below the Cretaceous do not crop out but are peu~trated Ly some we lls 

Table 2.- Wa ter -bean.ng fo.rrnar.ioos in Ector C.Ounty Tex 

Oiaractcr of 1lucltness 
System Subdi rision l'OCks ( feet) Water supply nemarks 

Qiaternary Pleistocene and Cahche, a and gravel , 0- 125 Yields only small Ll.es chrectl y on 
Recen t and clay quantities o[ Trieasic rocks 

water t o wells southwest o{ 
except in Midland C.Oncho Bluff 
and Monahans Ornws 
where valley {111 
of possible Pleis-
tocene age yields 
large quantities 
of water to a few 
wells 

Tertiary Pliocene Caliche, sandy clay7 0-60 Yield:s meager quan• In general hes 
(Ogallala and sand t i t ies oi water above the water 
formation) t o wells table 

Fredericksburg Clay 4 h mestone, and 0-75 Yi elds meager quan In gener al hes 
group shell aggreg8'te t i ties of water above the water 

to .,ells table 
Cretaceous 

Trinity group Cla.y, fine- to medium · 0 125 Generally yi•lds Principal source 
! r ain_· I sa1 .. ]. Cli l moderate qu1rn ti- of water in 
gra ,. j ties o! water t;G Ector C.Ounty 

we Us, eJl:Cept 
near C.Oncho Bluff 

Dockum group Red shale ~nterbeddcd 700 Generally contcl.Ils Commonly known 08 

Triassic -.nth sandsta~e and 1 600 highly mineralized redbeda 
~ongl omerate water In places 

LD aouth•estern 
Ector C.Oantr it 
yields smal quan• 
ti ties of potable 
-.ater to wells 

l.kidifferen tiated Rock s elt, anhydr ite, s.ooo- No wells draw iron 
Permian Ted shale , sand t hese rocks water 

stone, limestone in them probably 
and conglomerate a tughly mineralized 

I 
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GEOLOGIC STRUCTURE 

Ector County lies in the southern part of the large structural Pennian Basin or geosyncline 
that covers much of western Texas eastern New ~xico and parts of MahOllla and Kansas . A 
south- trending structural "high, to which Cartwright. ( 1930, p 970) applied the name Central 
Basin Platform, lies in the southern part oI the basin This platform, which has a width of 30 
to 35 miles and a length of at least. 150 miles divides the southern Permian Basin into two sub# 
basins, the Delaware Basin to the west and the Midland Basin to the east F.ctor County lies in 
the extreme western part. of the Midland Basin The rocks of Cretaceous age and yoW'lger are 
nearly flat, but the older rocks show complex structural features at depth. 

The ground-water reservoirs tbat contain usable 111ater lie above the Permian rocks Two 
geologic sections (fig 2 A-A' and B-B' ) show the structure on the top of the Permian salt and 
the top of the Triassic rocks These cross sections are frC1D sample logs of oil tests furnished 
by oil companies; the drillers ' logs of these oil tests are given in table 5 

GEOLOGIC FORMATIONS AND TBEIR WATER- BEARING PROPERTIES 

PERMIAN SYSTEM 

The rocks of the Permian syscem are not exposed in Ector County but have been encountered 
in drilling for oil Oil is produced from several zones in the Pennian rocks within the county. 
The total thickness of these rocks is more t.han 5 000 feet TI1e upper Permian rocks closely re
semble the overlying Tr:iassic rocks and the contact between the two syst..ems is not always dis
tinguishable from drillers ' logs llowever , the deep maroon color characteristic of the Triassic 
shales is r are in the Permian 

No wells were found Ul the county that draw v.ater Ircm t11c Pe_mian rocks but on the basis 
of the water found in them in other cour1ues it is believed thaL t he water contained in these 
rocks is highly mineralized 

TRIASSIC SYSTEM 

DOCl(Jll GROUP 

The Triassic system is represented by rocks of the G:ickum group According to the geologic 
map of Texas (U S Geol Survey 1937) rocks of the Dockum group are not exposed in Ector 
County, but. they are generally encountered beneath the surface at depths of less t.han 200 feet. 
They lie wiconfonnably upon the uneven and eroded sllJ'face of the Permian rocks and range in 
thickness from about 700 to 1 600 feet The group consists chiefly of variegated shale inter
bedded with sandstone and conglomerate The most persistent beds of sandstone and conglomerate 
occur near the base . 
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Study of the availabl c data indicates that only small quantities of water are availahl fr 
th Dok · b e om e c um group l.D t e county and that the water is too highly mineralized for most uses A fu· 
wells, which range in depth from 431 to 710 feet, obtain mineralized but usable water from these 
rocks in the southwestern part of the county. 

CBETACBOUS SYSTEM 

TRINITY GROUP 

A sand and gravel was deposited on the eroded surface of older rocks as the sea advanced north• 
ward and northwestward across Texas in Cretaceous time. The s and has tbe appearance of 8 single 
stratigraphic unit . although it becomes progressively younger toward the northwest Bill ( 1901) bas 
discussed this subject at some length. 

The Trinity group in Ector County lies unconformably on an eroded surface o.f Triassic rocks 
It is exposed along tbe edge of Concho Bluff in the southwestern part of the county and in a narrow 
east-west belt a few miles north of niessa. The exposed sediments along C.Oncho Bluff average about 
75 feet in thickness They consist of a green clay, probably lying directly on the Triassic rocks 
gray sand and gravel, and fine-grained yellow sand . In Ector C.Ounty these deposits are the only 
representative of what is known farther east as the Trinity group and a.re probably equivalent to 
the Paluxy swtd of that group. In some places ~e sand bas the appearance of hard sandstone or 
quartrz.ite and forms erosion-resistant ledges along C.Oncho Bluff. The sand yields more water of 
acceptable quality than any other water-bearing fonnation in the county, but owing to the relatively 
thin saturated section and low permeability only moderate quantities of water are obtained from 
individual wells The yields of individual wells range from a few gallons a minute near C.Oncbo Bluff 
to about 300 gallons a minute north and northeast of Q:iessa. 

FBEDBBIClSBURG GROUP 

The Fredericksburg group of central Texas has been divided into four formations which in 
ascending order, are the V.alnut clay, the c.omanche Peak limestone , the Edwards limestone, and t he 
Kiamichi formation. flowever , no effort will be made in this report to classify the rocks of the 
fredericksburg group into formations, because they are not i mportant ::;ourccs of wa 1,er 

The Fredericksburg group lies confonnahly on the Trinity group throughout the area east o( 
Concho Bluff The group , which consists mostly of yellow clay, whi~e and yellow limestone and 
shell aggregate is about 40 feet thick. The rocks are exposed in tbe north-central part of the 
coWlty and along C.Oncho Bluff, which owes much of its prominence to the hard erosion-resis tant 
limestone Most of the rocks of the group lie above the water table, therefore, lit t.le ground 
water is to be found in tbem although the water that is present is of accept.able quality 
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TERTIABY SYSTEM 

OGALLALA FORMATIO" 

The Tert.iary syst.em is represented in Ector County by remnants of the Ogallala formation 
which cover much of the county east of Concho Bluff The Ogallala rests unconfonnahly upon 
rocks of the Fredericksburg group and consists of calicbe sandy clay ruid sand It is pro
bably not more than 60 feet thick throughout most of the county and in general lies above the 
water table . In local areas where the Ogallala lies below the water table the water is of 
satisfactory quality but the quantities I.hat can be expecteJ !rom well s are small 

QUATERNARY SYSTEM 

Ilic ()iaternary rocks cover the older rocks in that part of the county southwest. of Concho 
Bluff They lie unconformabl y upon en eroded surface of Triassic rocks and form a rolling 
alluvial plain excep t in the extreme western part o{ the county where sand hills are prevalent 
The deposits consist mostly of sand clay and gravel which were derived partly from erosion 
along Concho Bluff, but the sand hills along the western county boundary probably migrated by 
wind action !ran the west 

The ~aternary sand and gravel generally contain only thin sections of saturated material 
and yield only small quantities of water to wells Only a few wells in the county draw water 
from these rocks and the analyses of samples fran them show that the water is of poor quality 

In the northeastern part of the coanty the valley fill in Midland Draw and Monahans Draw 
probably is of Pleistocene age and may be the source of relatively large quantities of water 
For exmnple well C-32 was reported to yield about 500 gallons a minute in October 1948 Three 
other wells located in Midland County three fourths of a mile to 4 miles east of well C-32 are 
reported to have yields ranging fran 400 to 800 gallons a minute 

DEVELOPMENT OF WATER FROM WELLS 

In many parts of westem Texas particularly i.n the Riglt Pl ains depressions in the surface 
of pre-Tertiary rocks have been filled with sand thus locally providing thicker sands whicb 
yield proportionately greater quantities of water to wells 'Iliese depressions are in the form 
of buried stream channels or circular depressions knolAn as sink holes The more recent '1luvium 
and windblown material have obscured the ancient topography so that tlte present relatively 
smootb surface presents little indication of the locations of the more favorable ground-water 

reservoirs 
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System Series Group Formation Description of Rocks Hydrogeologic Units 

Q
ua

te
rn
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P
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to

 R
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Alluvium, 
eolian and 
lacustrine 
deposits 

Sand, clay, silt, caliche, and 
gravel. 

Generally yields small amounts 
of water to wells; may yield 
large amounts of water along 
stream valleys of Edwards 
Plateau. 

T
er

ti
ar

y 

L
at

e 
M

io
ce

ne
 to

 
P

li
oc

en
e 

 

Ogallala Tan, yellow, and reddish 
brown silt, clay, sand, and 
gravel. Caliche layers common 
near the surface. 

Yields moderate to large 
amounts of water to wells across 
Southern High Plains. Yields 
small to moderate amounts of 
water in Andrews, Martin, 
Howard, Ector, Midland and 
Glasscock Counties. 

W
as

hi
ta

 Duck Creek Yellow, sandy shale and thin 
gray to yellowish brown 
argillaceous limestone beds. 

Yields small amounts of water 
locally to wells. 

Kiamichi Gray to yellowish brown shale 
with thin interbeds of gray 
argillaceous limestone and 
yellow sandstone. 

Yields small amounts of water 
locally to wells. 

Edwards Light gray to yellowish gray, 
thick to massive bedded, fine- 
to coarse-grained limestone. 

Comanche 
Peak 

Light gray to yellowish brown, 
irregularly bedded argillaceous 
limestone with thin interbeds 
of light gray shale. 

Generally yields fairly small 
amounts of water to wells 
beneath Southern High Plains, 
but may yield large amounts of 
water locally due to fractures 
and solution cavities. 

F
re

de
ri

ck
sb

ur
g 

Walnut Light gray to yellowish brown 
argillaceous sandstone; thin-
bedded gray shale; light gray 
to grayish yellow argillaceous 
limestone. 

Not known to yield water to 
wells. 

C
re

ta
ce

ou
s 

C
om

an
ch

e 

T
ri

ni
ty

 

Antlers White, gray, yellowish brown 
to purple, argillaceous, loosely 
cemented sand, sandstone, and 
conglomerate with interbeds 
of siltstone and clay. 

Yields small to moderate 
amounts of water to wells. 
Primary aquifer of Cretaceous 
system within the study area. 

Chinle Red, maroon to purple shale. 
Thin, discontinuous beds of 
sand and silt. 

May yield small amounts of 
water to wells. Commonly 
known as the “red beds” that 
form the base of the High Plains 
aquifer. 

Santa Rosa Multi-colored fine- to coarse-
grained micaceous sandstone 
with some claystone and shale 
interbeds. 

Yields moderate amounts of 
water to wells. T

ri
as

si
c 

 

D
oc

ku
m

 

Tecovas Red to red-brown shale with 
fine-grained micaceous sand. 

Not known to yield water to 
wells. 

 

Figure 5-2: Summary of geologic and hydrogeologic units (after Walker, 1979; 
Knowles and others, 1984; Fallin, 1989). 
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Figure 5-5: Portions of hydrogeologic cross sections (after Knowles and others, 
1984; Barker and Ardis 1996). 
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The evaluation of ground-water conditions in parts ofMidJ and, Reagan, 
and Upton Counties is in response to the 1985 passage of House Bill 2 
by the Sixty-ninth Texas Legislature, which ca1led for the identification 
and stud) of areas in theState that are experiencing, or expected to 
experience within the next 20 years, critical underground water prob
lems. The study area is located on the northern edge of the Edwards 
Plateau in west-central Texas and has a semi-arid climate that is 
characterized by low rainfall and high rate of evaporation. Agricultural 
and petroleum industries dominate the economy. 

Water needs for the area are supplied almost en tirely from the Ed
wards-Trinity (Plateau) aquifer which occurs in the Edwards Lime
stone and Antlers Sand formations of Lower Cretaceous age and, where 
hydrologic::ilty connected, in sandy units of the Dockum Group of 
Triassic age. Average recharge to the Edwards-Trinity (Plateau) 
aquifer is calculated to be 30,000 acre-feet per year and is derived 
principally from precipitation that falls within the study area. Water
level declines of over 100 feet have occurred in sou them Glasscock and 
northern Reagan Counties since irrigation development. was initiated 
in the late 1940's; however, water levels have changed very lilt.le over 
the past five years. 

The chemical quali ty of the ground wateT over most of the study area 
does not meet Federal drinking water standards, although the water 
supplied to the cities ofBig Lake and Rankin is acceptable. The quality 
of water is generally acceptable for irrigation use, but special manage
ment practices are needed to grow salt-tolerant crops in some areas. 
Dissolved solids generally range between 1,000 and 10,000 milligrams 
per liter, and calcium- and sodium-sulfate are the predominate hydro
chemical facies, although, high concentrations of chloride also occur 
locally. 

In 1985. lhe total purnpage of ground water wiLh in the sludy area was 
about. 43,628 acre-feet, of which 96 percent. was used for agriculture 
irrigation. This amount is projected to increase slightly by the year 
2010. The average annual effective recharge to the aquifer is less than 
t.he present and projected waler demand; therefore, with t.he projected 
level of pumpage, water in lhe aquifer will be drawn from storage. By 
lheyear 2010, approximately seven percent of the water held in st.orage 
in the aquifer will have been used, wilh approx.imately 7,004,000 acre
feet remaining. This quantity should be adequate to meet projected 
needs th rough the year 2010, although continued deterioration of the 
chemical quality could limit the use of some of this water. 

El 
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In 1985, the Sixty-ninth Texas Legislature recognized lhat certain 
areas of the State were experiencing, or were expected Lo experience 
within the next 20 years, critical ground-water problems. House Bill 
2 was enacted which, in part, directed the Texas Department of Wa
ter Resources to identify the critical ground-water areas, conduct stud
ies in lhose areas, and submit its findings and recommendations on 
whether a ground-waler conservation district should be est.ablished in 
lhe respecth·e areas Lo address the ground-water problems (Subchap
t.er C, Chapter 52. Texas Water Code). 

This study in the area of Midland, Reagan, and Upton Counties was 
conducled Lo address the problems of overdraft and contamination 
with respect to the Edwards-Trinity (Plateau) aquifer, which is the 
primary aquifer in the area. 

The study area is localed in parts of Midland, Reagan, and Upton 
Counties on the northern part of the Edwards Plateau in west-central 
Texas (Figure I ). Midland, most of Reagan, and the northeast half of 
Upton County lie wiLhin the Colorado River basin, while southwest
ern Upton County and extreme southwestern Reagan Counly a re in 
the Rio Grande basin. CiLies in the area include Big Lake in Reagan 
County and Rankin in Upton County. The study area generally falls 
within the boundary of an uunuerground water reservoir" delineated 
by the Texas Water Rights Commission in 1969. Major emphasis in 
the report is placed on southeast Midland County. northwest Reagan 
Counly, and northeast Upton County, a rural agricultural area. 1n 
order lo more completely describe the aquifer, several of the maps in 
the report. extend into Glasscock County; however, current and pro
jected water use is reported only for Lhe area of primary concern des
ignated in Figure 1. Glasscock County is included in an underground 
water conservation district. 

-TGlosscoc> Couni v 
I 

Figure 1 
Location of Study Area 
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Geographic 
Setting 

Topography and 
Drainage 

Climate 

-

The northern part of the study area is characterized topographically 
by a relatively broad, flat plateau. Further south, the plateau be
comes more dissected, wilh wide valleys separating flat-topped ridges 
and mesas in many places. 

The northern plateau area is underlain by limestone strata and cov
ered by a veneer of caliche and silty clay loom. Numerous small 
depressions and isolated ephemeral streams occur on the surface. 
Southern uplands in the study area are underlain by resistive lime
stone beds that are capped by calichefied soils ,while the valleys 
belween the ridges contain clayey alkaline soil. f 

Interior drainage patterns are common in many parts of the study 
area. Precipitation that does not sink immediately into the ground 
or evaporate back into the atmosphere collects mostly in the numer
ous surface depressions, or playas, that are common to the plateau 
area. During heavy rainfall, runoff drains mostly northeastward 
through Johnson Draw and eastward through Lacy Creek in the 
northern part, and eastward through Centralia Draw in the central 
to southern area. Lacy Creek and Centralia Draw are tributaries to 
the North and Middle Concho Rivers, respectively. Drainage from 
the uplands in the southern extremity of the study area is to the 
south and southwest. along Five MHe Creek and other tributaries of 
the Pecos River. 

The semi-arid climate in the region, as recorded by the National 
Weather Service, is characterized by low rainfall, high rate of evapo
ration, and wide temperature ranges. Temperatures sometimes drop 
below freezing when cold fronts pass through the region during win
ter months, while rising to break 100° F periodically during the 
summer. Minimum temperatures in the region average 28° F in 
-January, in e-0mparison to maximum temperatures in July that aver
age 95° F. 

The average annual precipitation ranges from 13 to 16 inches, in
creasing in an eastward direction across the study area (Figure 2) 
Most of the precipitation in this area falls during thunderstorms 
between May and October when prevailing south-southeasterly winds 
bring moist air into the region from the Gulf of Mexico. As a result, 

( 

( 

large differences in rainfall occur over the area from year to year and t 
within relatively smaJJ geographic areas. 

Average annual gross lake evaporation is approximately 81 inches, 
an amount more than five times the average annual precipitation in 
the same region (Figure 2). Evaporation rates are highest in sum
mer months at the same time that soil moisture demand by plants is 
at its highest. 
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Economy The economy of the region is based primarily on the production of oil 
and gas, raising of cattle and sheep, and irrigated fann production, 
all of which ere heavily dependent on ground water. 

Oil was discovered in the Santa Rita Well No. 1 on University Land 
in Reagan County in 1923. Additional discoveries were made in 
Reagan and Upton Counties in 1925 which brought about a sharp 
increase in population. A second oil boom that began in the late 
1940's and included development of the Spraberry Trend in Glasscock 
and Reagan Counties substantially revitalized the economy of the 
area. Total crude production as of J anuary 1, 1987 for Glasscock, 
Reagan, and Upton Counties was 1.2 billion barrels (Railroad Com
mission of Texas, 1986). The industry suffered a major depression in 
1982 as world oil prices dropped. 

Agriculture, including ranching and farming, is also a major indus
try in t.he region, genera ting a total annual income of approximately 
12.8 million dollars in Reagan and Upton Counties in 1985 (Texas 
Department of Agriculture nnd U.S. Department of Agriculture, 1985). 
Development. of irrigated farming in the aTea began in the late 1940's 
and is heavily dependent on lhe quantity and quality of available 
ground water. 

Previous and Current 
Investigations 

Several ground-water investigations have been published by the Texas 
WateT Development Board and its predecessor agencies that ad
dress the geohydrology of the study aTea (Fjgure 3). The most ext.en-

.. 

Mjd)and County Glasscock County 

TBWE Misc. Pub. 187 TBWE Misc. Pub. 094 
TBWE Bulletin 5906 TBWE Bulletin 5903 
TBWE Bulletin 6107 TBWE Bulletin 6107 
TWDB Report 51 TWDB Report 51 
TDWR Report 235 TWDB Report 143 
TDWR Report 288 TDWR Report 235 
TDWR Report 294 TDWR Report 288 

TDWR LP203 
TDWR R~port 294 

Uplon Count)' Reagan County 

'rBWE Bulletin 5903 TBWE Bulletin 5903 
TWC Bulletin 6502 TWC Bulletin 6502 
TWDB Report 51 TWDB Report 51 
TWDB Report 078 1WDB Report 145 
TDWR Report 235 TDWR Report 235 
'l'DWR Report. 294 TD\VR Report 294 

Figure 3 State Rel>orts. by County, that. Address Ground -
Water Resources. 
TBWE: TexBS Board of Waler Engineers 
TDWR: Texas Department of Water Resouces 
TWC: Texas Waler Commission 
TWDB: Texas Water Development Boord 

' 

l 



r 
t:wluollon of Cniund W•lar ~"' In p.,u el Midland, Rapn, and Upwn C°""UM, Tv.ae 

Fobn..J)' 1969 

sive invesligalion (Walker, 1979) made by the state included lhe four 
county area in a regional study of the entire Edwards-Trinity (Pla
teau) aquifer. In addition, a few local water-availabilily studies have 
been conducted by private consulting firms at the request of water· 
supply organizations. Publications containing information relating 
to the geology and hydrology of the aquifer in the study area are 
listed in lhe selected references at the end of this report. 

Geologic mapping in the study area is best presented on the Big 
Spring, Hobbs, Pecos, and San Angelo Geologic Atlas Sheets pul:r 
lished by the University of Texas, Bureau of Economic Geology. The 
base map for this report was adapted from these sheets. A number 
of publications by the Bureau describe both Cretaceous and Triassic 
sediments in the area. 

The Texas Water Development 'Board has maintained a water-level 
and chemical quality monitoring network within the study area since 
the mid 1960's. The network consists of 102 water-level observation 
wells measured annually and 1,218 chem1cal analyses of water 
samples taken from 931 wells. Monitoring of the aquifer is also 
being done in nearby Glasscock County by the Glasscock County 
Underground Wat.er Conservation District. 

A regional invesligation of the Edwards-Trinity (Plateau) aquifer 
was initiated by the U.S. Geological Survey in 1985 and is scheduled 
to be completed in 1991. The Edwards-Trinity "regional aquifer 
system analysis" (RASA) project is intended to define the hydrogeol
ogic framework and to describe the geochemistry and ground-water 
flow of Lhe aquifer system in order to provide a bette r understanding 
of its long-term water-yielding potential. 

The authors wish to thank numerous individuals for their coopera
tion in providing information on the aquifer in their area. More 
specifically, appreciation is extended to city, county, and waler sup
ply district officials who furnished information concerning their mu
nicipal waler-supply systems, and to the many property owners who 
allowed access to their wells to measure water levels and sample for 
chemical quality. Mr. Mark Hoelsher, previous manager of the 
Glasscock County Underground Water Conservation District, pro· 
vided vital information pertaining to aquifer conditions within 
Glasscock County. 

Additionally, special thanks are given to a group of individuals who 
served on an advisory committee that was formed by the Board lo 
provide a medium through which those most affected by the condi
tions of the Edwards-Trinity (Plateau) aquifer in the study area could 
contribute to the study. The committee consisted of a small number 
of concerned and knowledgeable citizens who represent public sup
ply, irrigation, and industrial users of the ground water m the study 
area. 
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Geology O-.{j Related to 
Ground ll' ater 

Regional Structure 

Stratigraphy 

Paleozoic Era 

Triassic System 

The most prominent geologic structures under the study area are the 
Cenlra!Basin Platform, a structural high in the southwestern corner of 
Upton County, and the Midland Basin, a structural depression under· 
lying the rest of lhe study area. Both features are subdivisions of the 
more extensive Permian Basin (Figure 4). As shown in sect.ion X-X', the 
Triassic and Permian strata, which underlie Cretaceous strata, are 
relatively thin and nat-lying on Lhe Central Basin Platform, thicken 
and dip sharply basin ward along the flanks of the platform, and are 
thickest in the Midland Basin. In contrast, the Cretaceous strata dip 
gently toward the southeast and do not. appreciably reflect the under· 
lying platform-basin structure. 

Local structural features include subsurface depressions apparently 
caused by solution of Permian evaporites and collapse of overlying sedi
ments. These depressions were later filled with collapse debris and sub
sequent sediments. Similar solution features a lso occur in the Creta
ceous limestone which often produce conduits to the surface through 
which water or other fluids can rapidly be conveyed into the Edwards
Trinity (Plateau) aquifer. 

~ologic unilsin the study area Lhatcontain ground water range in age 
from Early Paleozoic to Quaternary. Permian and older aquifers 
produce very saline lo brine quaHty water, while Triassic, Cretaceous, 
and more Tecent aquifers cont.ain moderately saline to fresh water. 
Surface exposures of geologic units in Lhe study area are illustrated in 
Figure 5, and the thickness, lithology, and water-bearing characteris· 
tics of these units are summarized in Table 1. 

Early and middle Paleozoic age formations in the study area are com
posed largely of shallow marine shelf carbonates that range from 3,000 
to 6,000 feet thick. Late Paleozoic strata include marine carbonate and 
evapor ite sequences of Permian age that measure over 8,000 feet thick 
in places. These strata accumulated in and around the Permian basin, 
a shallow structural depression that developed in West Texas during 
the Permian. 

The Dockum Group unconformably overlies strata of Permian age and 
dipsnorlhwestward toward the centeroflhe Midland Basin. Three sub
divisions oflhe Dockum are identified wilhin the study area The lower 
unit consists of 100 lo 200 feet of red shale and siltstone and is difficult 
to discern from the underlying Dewey Lake Redbeds. 

A middle, sandy unil, commonly referred to as the Sanla Rosa Sand
stone, consists of brownish red to greenish gray, fine- to coarse-grained, 
micaceous sandstone interbedded with variegated shale and ls the 
primary water-bearing zone in the Dockum. Downhole geophysical log 
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E ro Sy11to1n 

Qunlomnry 
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Paleor.oic Permian 

I • Yiel d11 of wells: 
Cht>mkal Quality of Water: 

Table 1. Geologic Units and Their Water-Bearing Characteristics 

Approximnlo 
Maximum 

Group Strutigraphlc Unit Thlcknesl!I Character or Rocks 

Playo DcposilA - Clay and sill. 

Windblown Cover Sand 20 GrnyiAh red lO brown sand. 

Alluvium 200 Cloy, snnd, gravol and calichc in 
floodplain and lcrra1:c dcposil11. 

Tahoka Fonnalion 40 Gray clay, sill and aand in lnkc 
deposits. 

Ogullaln .. Tttn, yellow, and reddish brown 
amy sand mixed with cloy, 
gravel, and caliche lay~. 

Wnehila Duda Limcijt.one 80 Clay, marl, and limes1,,0ne. 

Freel enc kftburg Edw11rdA Scriovin Formntlon 170 Grny w brown limestone and 
Umo1t.onc Fort 'l'crreu Fonnaaon dolomite. 

Trilllty Antlcr.i Snnd 225 Bo ff Lo gray sand and snndat.one 
wilh red shale layers. 

Upper pn.rt: red, mart>On nnd 
purple shn.lc whh red and grny 
sillsone and sandstone lensos. 

Middle pnrt.: brownish red to 
grrenish gray &lltldstonc and 
a hole. 

Dockum 1.200 

Lower part: red shnle and 
siltslonc. 

14,000 Marine carbonates and 
evaporiws. 

smnll - less lhn.n 60 gallons per minute; modenite - 60 to 500 gullon11 per minute. 
fl"ellh - lci\!1 than 1,000 milligrams per liter (mg!); sUgbtly 8Dline - 1.000 lo 3.000 rnf{I; 

Water-Bea.ring Characteristics• 

Nol known lO yield walt'r LO 
wells. 

Yicld11 small runounls ofwnLor Lo 
domestic ond stock wclll1 in 
strcnm vnlleys, 

Contains a mall amounla of saline 
water. 

The Ogallnln nquifcr docs not 
occur in lhe study area, but fresh 
WAI.er m:iy now laterally from il 
inlO the Trinity Group. 

Yields smnll Lo moderate 
amounlfl of waler to wells mostly 
in the southern pnrt of Upton and 
RC&gan Counties. 

Primary nquifer thTOughoul lhe 
oreo. Yields small w modcrole 
amounts of fre$h to moderntcly 
saline wnter Lo welh1. 

Upper part yields smnll nmouot.s 
of slightly to moderat.cly 11nline 
waler \.0 some well11. 

Middle port. yields small lo 
moderate amounts of fresh lo 
slightly B!lline waler lO wells in 
clll!lcm Rcngan and 
southwC!lt.em Upton Counties, 
and moderate lo very snline 
water to wells in lho rcmn!nder of 
the nreo. 

Lower port not known t.o yield 
wot.er t.o wcl l!1. 

Yields very snline lo brinr wnter 
as a byproduct from oil well!!. 

moderately saline - 3,000 \.0 l0,000 mgl; very sn!J ne - 10,000 w 3(),000 mgl: bruu! - more thnn [j/i,000 mg!. 
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f'<-.bruary 1989 

Cretaceous System 

characteristics, large sandstone volumes, and high sand/mud ratios 
indicate that lhis unit is a progradingfan-deltadeposit within the study 
area (Granata, 1981). The unit is thickest along the eastern flank of the 
Central Basin Platform in southwestern Upton County (Figure 6, 
section A-A'). Figure 7 shows the base of the sand unit, which indicates 
a dip both northeast.ward away from the Platform and northwestward 
toward the center of the Midland Basin. 

The upper unit of the Dockum consists ofred to maroon and purple shale 
and lenticular beds affine-grained, red and gray sandstone and siltstone. 
This unit is often referred lo as the "redbed" by water well drillers and 
is non water-bearing, except. for lhin sandstone lenses. The top of the 
unit has been subjected to erosion, resulting in an angular uncon
formity with the overlying strata. 

Cretaceous sands, shales, and limestones were deposited on an eroded 
land surface by the last great epicontinental sea advance over the North 
American mid-continent. The stratigraphy of the Cretaceous in the 
study area consists only of the Comanche Series, which is divisible into 
the Trinity, Fredericksburg, and Washita Groups. 

A basal sand unit, t.hat unconformablyoverliesTriassicrocks, is termed 
the Anllers Sand of the TTinity Group and consists ofbufft.o gray, fine
to medjum-grained, cross-bedded, quartz sand and sandstone interbed
ded with lesser amounts of red. gray, and purple shale (Walker, 1979). 
In some places, a fine gravel may occur at the base. The base of the 
formation is often difficult Lo determine due to the reworking ofTriassic 
and Permian age red shales by the Early Cretaceous seas. Laterally ex· 
tensive red shale layers occur within the formation over much of the 
study area and appeST to have some confining effect on ground water 
below the layers. Thickness of the Antlers Sand varies because of the 
uneven eroded surface on which the sand was deposited and ranges 
from less than 75 Lo more than 225 feet (Figure 8). The formation dips 
southeasterly at an average rate of about ten feet per mile (Figure 9). ( 
This unit is the primary water-producing zone in the study area. 

The Anllers Sand is overlain by the Fort. Terrett and Segoyja Forma
tions (Edwards Limestone) of the Fredericksburg Group. The Fort 
Terrett Formation consists of a light gray to yellowish brown, argil
laceous, nodular limestone in lhe lower part, gradfag upward into a 
light to dark gray limestone and brownish gray dolomite. The overlying 
Segovia Formation consists oflightgray, cberty limestone and brownish 
gray dolomite, the uppermost beds of which include one or more thick 
limestone unit.s that form the flat resistive layer capping many of lhe 
hills. This formation underlies the windblown cover sand that occurs 
over most of the farming belt on lhe upland-plaleau area. 

The Washita Group, represented primarily by the Buda Limestone, oc
curs in ihe southern parL of Reagan County where it overlies Lhe 
Segovia Formation. The fonnation consists of thin-bedded, hard, 
sparry limestone at the lop and microcrystalline ljmestone at the 
bollom, separaled by yellow, fossiliferous, nodular marl . In the south
western part of Upton County, the Washita Group has not been 
differentiated and consists of calcareous clay, marl, and Lhin- to mas
sive-bedded limestone that caps the highest hills, such as King Moun
tain. 
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INTRODUCTION

Water is one of the state’s most precious natural resources and basic economic commodities. It interrelates with and
affects almost every aspect of human and natural existence. The purpose of this report is to provide a general overview of
this resource in Texas and the aquifers in which it resides.

Ground-water sources supplied 56 percent of the 13.5 million acre-feet of water used in the state in 1992. Figure 1
illustrates the level of ground-water pumpage by county in 1992. More than 75 percent of the 7.6 million acre-feet of
ground-water pumpage was for irrigated agriculture, with municipal use accounting for almost 17 percent of the total
pumpage (Fig. 2). Due to its widespread availability and relatively low cost, ground water accounts for about 69 percent of
the total water used for irrigation and about 41 percent of the water used for municipal needs (Fig. 3).

The Texas Water Development Board (TWDB) has identified and characterized nine major and 20 minor aquifers in
the state based on the quantity of water supplied by each. A major aquifer is generally defined as supplying large quantities
of water in large areas of the state. Minor aquifers typically supply large quantities of water in small areas or relatively small
quantities in large areas. The major and minor aquifers, as presently defined, underlie approximately 81 percent of the state.
Lesser quantities of water may also be found in the remainder of the state.

The surface extent, or outcrop, of each aquifer is the area in which the host formations are exposed at the land surface.
This area corresponds to the principal recharge zone for the aquifers. Ground water encountered within this area is normally
under unconfined, water-table conditions and is most susceptible to contamination.

Some water-bearing formations dip below the surface and are covered by other formations.  Aquifers with this
characteristic are common, although not exclusive, east and south of Interstate Highway 35. Aquifers covered by less
permeable formations, such as clay, are confined under artesian pressure. Delineations of the downdip boundaries of such
aquifers as the Edwards (BFZ), Trinity, and Carrizo-Wilcox are based on chemical quality criteria.

Aquifer water quality is described in terms of dissolved-solids concentrations expressed in milligrams per liter (mg/l)
and is classified as fresh (less than 1,000 mg/l), slightly saline (1,000 - 3,000 mg/l), moderately saline (3,000 - 10,000 mg/l),
and very saline (10,000 - 35,000 mg/l). Aquifer downdip boundaries shown on the maps delineate extents of the aquifers
that contain ground water with dissolved-solids concentrations that meet the needs of the aquifers’ primary uses. The
quality limit for most aquifers is 3,000 mg/l dissolved solids, which meets most agricultural and industrial needs. However,
the limit for the Edwards (BFZ) is 1,000 mg/l for public water supply use. The limit for the Dockum and Rustler is 5,000
mg/l, and10,000 mg/l for the Blaine for specific irrigation and industrial uses.  Some aquifers, such as the Hueco Bolson
and Lipan, have depth limitations at which water of acceptable quality can be obtained.

The following descriptions provide general information pertaining to location, geology, quality, yield, common use,
and specific problems of the aquifers throughout their Texas extents. Geologic ages of the aquifers are summarized in Table
1. The aquifers are organized in the order of their magnitude of annual withdrawals, with the aquifer experiencing the
largest amount of pumpage listed first. A more thorough understanding of each aquifer may be gained by referring to the
suggested reports following each aquifer description.

The characterization of the state’s ground-water resources and the development of the maps depicting these aquifers
have been accomplished by many staff members of the TWDB over many years. The aquifer maps and reports undergo
continual revision to reflect the latest information available. Individual aquifer maps accompanying each description are
shown at different scales, but are configured from the same map projection as the major and minor aquifer maps.

The authors gratefully acknowledge all who provided input into this report and specifically thank Phil Nordstrom,
Richard Preston, and David Thorkildsen for their valuable contributions. Mark Hayes and Steve Gifford also gave
significantly of their time and talents in producing the illustrations.
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Figure 1.  1992 Ground-Water Pumpage
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Figure 2.  1992 Ground-Water Use
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Figure 3.  1992 Water Use by Type
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Table 1.  Geologic Ages of Aquifers in Texas
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GENERAL GROUND-WATER PRINCIPLES

Vast quantities of water percolate underground through geologic formations known as aquifers. The occurrence of
water within the formations takes different forms. In sedimentary rocks, such as those composed of sand and gravel, water is
contained in the spaces between grains. Some of the largest aquifers in Texas, including the Ogallala, Gulf Coast, and
Carrizo-Wilcox, hold water in this fashion. Limestone formations, such as the Edwards, contain water in crevices and
caverns caused in part by dissolution of the limestone by ground water. A third occurrence of ground water is within the
cracks, fractures, and joints developed in harder formations such as granite and volcanic rock.

Two rock characteristics of fundamental importance related to the occurrence of ground water are porosity, which is
the amount of open space contained in the rock, and permeability, the ability of the porous material to allow fluids to move
through it. In sedimentary rocks consisting of sandstone, gravel, clay, and silt, the porosity is a function of the size, shape,
sorting, and degree of cementation of the grains. In limestone and other harder rock, the porosity is a function of openings
such as cracks, crevices, and caverns. Fine-grained sediments, such as clay and silt, usually have high porosity. However, due
to the small size of the voids in these sediments, the permeability is low, and these formations do not readily yield or
transmit water. For a geologic formation to be an aquifer, it must be porous, permeable, and yield water in sufficient
quantities to provide a usable supply.

Recharge is the addition of water to an aquifer. This water may be absorbed from precipitation, streams, and lakes
either directly into a formation or indirectly by way of leakage from another formation. Generally, only a small portion of
the total precipitation seeps down through the soil cover to reach the water table. Among the factors that influence the
amount of recharge to an aquifer are the amount and frequency of precipitation; the areal extent of the outcrop or intake
area; the topography, type and amount of vegetation, and condition of soil cover in the outcrop area; and the ability of the
aquifer to accept recharge and transmit it to areas of discharge.

Ground water is said to occur under either water-table or artesian conditions. Ground water in the outcrop of many
aquifers is unconfined and under water-table conditions. Water under these conditions is under atmospheric pressure and
will rise or fall in response to changes in the volume of water stored.  In most places, the configuration of the water table
approximates the topography of the land surface. In a well penetrating an unconfined aquifer, water will rise to the level of
the water table.

Away from the outcrop, ground water in the aquifer may occur beneath a relatively impermeable bed. Here, water is
under artesian, or confined, conditions, and the impermeable bed confines the water under a pressure greater than
atmospheric. In a well penetrating an artesian aquifer, water will rise above the confining bed. If the pressure head is large
enough to cause the water in the well to rise above the land surface, the well will flow.

Ground water moves from areas of recharge to areas of discharge, or from points of higher water level to points of
lower water level. Under normal artesian conditions, movement of ground water usually is in the direction of the aquifer’s
regional dip. Under water-table conditions, the slope of the water table, and consequently the direction of ground-water
movement, are usually closely related to the slope of the land surface. However, in the case of both artesian and water-table
conditions, local anomalies develop in which some water moves toward pumpage areas. The rate of ground-water movement
in an aquifer is normally very slow, or in the magnitude of a few feet to a few hundred feet per year.

Discharge is the loss of water from an aquifer by either artificial or natural means. Artificial discharge takes place from
flowing and pumped water wells, and from drainage ditches, gravel pits, or other excavations that intersect the water table.
Natural discharge occurs as springs, evaporation, transpiration, and leakage between formations.

Changes in water levels indicate a change in the ground-water storage in an aquifer. These changes can be due to
many causes, with some regionally significant and others confined to more local areas. In short, water-level fluctuations are
caused by changes in recharge and discharge.

When recharge is reduced, as in the case of a drought, or when pumpage is greater than recharge, some of the water
discharged from the aquifer must be withdrawn from storage, resulting in a decline of water levels. If water levels are
lowered excessively, springs and shallow wells may go dry. However, when sufficient precipitation resumes or pumpage is
reduced, the volume of water drained from storage may be replaced and water levels will rise accordingly. Changes in water
levels in water-table aquifers are generally less pronounced than in artesian aquifers.

When a water well is pumped, water levels in the vicinity are drawn down in the shape of an inverted cone with its
apex at the pumped well. The development of these cones of depression  depends on the aquifer’s ability to store and move
water and on the rate of pumping. If the cone of one well overlaps the cone of another, additional lowering of water levels
will occur as the wells compete for the same water.
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Ogallala Aquifer

The Ogallala aquifer, the major water-bearing unit in the High Plains of Texas, provides water to all or parts of 46
counties. Water-bearing areas of the Ogallala are laterally connected except where the Canadian River has eroded through the
formation, thereby forming the boundary between two separate flow systems referred to as the Northern and Southern High
Plains. Vertical hydrologic communication also occurs between the Ogallala and the underlying Cretaceous, Jurassic, and
Triassic formations in many areas and between the overlying Quaternary Blackwater Draw Formation where present. Al-
though many communities use the Ogallala aquifer as their sole source of drinking water, approximately 95 percent of the
water is used for irrigation.

The Ogallala is composed primarily of sand, gravel, clay, and silt deposited during the Tertiary Period. Ground water,
under water-table conditions, moves slowly through the Ogallala Formation in a southeastward direction toward the caprock
edge or eastern escarpment of the High Plains. Saturated thickness of the aquifer is generally greater in the northern part of
the region and thinner in the southern part where the formation overlaps Cretaceous rocks. The saturated thickness, greatest
where sediments have filled previously eroded drainage channels, ranges up to approximately 600 feet. Coarse-grained
sediments in these channels also have the greatest permeability and supply water to wells with yields of up to 2,000 gal/min.
Average yield of Ogallala wells is approximately 500 gal/min.

The chemical quality of the water in the aquifer is generally fresh; however, both dissolved-solids and chloride concen-
trations increase from north to south. In the Northern High Plains, dissolved solids are usually less than 400 mg/l. Dissolved-
solids concentrations typically exceed 400 mg/l in the Southern High Plains, where extensive areas with concentrations
exceeding 1,000 mg/l are common, especially in the vicinity of alkali lakes. The chemical quality in the south is probably
influenced by upward leakage and subsequent mixing of water from the underlying Cretaceous aquifers. Fluoride content is
commonly high, and selenium concentrations locally are in excess of drinking water standards.

Recharge to the Ogallala occurs principally by infiltration of precipitation on the surface and, to a lesser extent, by
upward leakage from underlying formations. Only about one inch of the precipitation actually reaches the water table
annually because rainfall is minimal, the evaporation rate is high, and the infiltration rate is slow. The highest recharge
infiltration rates occur in areas overlain by sandy soils and in playa-lake basins.

 Since the expansion of irrigated agriculture in the mid-1940s, greater amounts of water have been pumped from the
aquifer than have been recharged. As a result, some areas have experienced water-level declines in excess of 100 feet from pre-
development to 1990. Reduced pumpage in some areas of the High Plains has resulted in a reduction in the rate of water-level
decline.
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Gulf Coast Aquifer

The Gulf Coast aquifer forms a wide belt along the Gulf of Mexico from Florida to Mexico. In Texas, the aquifer
provides water to all or parts of 54 counties and extends from the Rio Grande northeastward to the Louisiana-Texas border.
Municipal and irrigation uses account for 90 percent of the total pumpage from the aquifer. The Greater Houston metropoli-
tan area is the largest municipal user, where well yields average about 1,600 gal/min.

The aquifer consists of complex interbedded clays, silts, sands, and gravels of Cenozoic age, which are hydrologically
connected to form a large, leaky artesian aquifer system. This system comprises four major components consisting of the
following generally recognized water-producing formations. The deepest is the Catahoula, which contains ground water near
the outcrop in relatively restricted sand layers. Above the Catahoula is the Jasper aquifer, primarily contained within the
Oakville Sandstone. The Burkeville confining layer separates the Jasper from the overlying Evangeline aquifer, which is
contained within the Fleming and Goliad sands. The Chicot aquifer, or upper component of the Gulf Coast aquifer system,
consists of the Lissie, Willis, Bentley, Montgomery, and Beaumont formations, and overlying alluvial deposits. Not all
formations are present throughout the system, and nomenclature often differs from one end of the system to the other.
Maximum total sand thickness ranges from 700 feet in the south to 1,300 feet in the northern extent.

Water quality is generally good in the shallower portion of the aquifer. Ground water containing less than 500 mg/l
dissolved solids is usually encountered to a maximum depth of 3,200 feet in the aquifer from the San Antonio River Basin
northeastward to Louisiana. From the San Antonio River Basin southwestward to Mexico, quality deterioration is evident in
the form of increased chloride concentration and saltwater encroachment along the coast. Little of this ground water is
suitable for prolonged irrigation due to either high salinity or alkalinity, or both. In several areas at or near the coast, includ-
ing Galveston Island and the central and southern parts of Orange County, heavy municipal or industrial pumpage had
previously caused an updip migration, or saltwater intrusion, of poor-quality water into the aquifer. Recent reductions in
pumpage here have resulted in a stabilization and, in some cases, even improvement of ground-water quality.

Years of heavy pumpage for municipal and manufacturing use in portions of the aquifer have resulted in areas of
significant water-level decline.  Declines of 200 feet to 300 feet have been measured in some areas of eastern and southeastern
Harris and northern Galveston counties. Other areas of significant water-level declines include the Kingsville area in Kleberg
County and portions of Jefferson, Orange, and Wharton counties. Some of these declines have resulted in compaction of
dewatered clays and significant land surface subsidence. Subsidence is generally less than 0.5 foot over most of the Texas coast,
but has been as much as nine feet in Harris and surrounding counties. As a result, structural damage and flooding have
occurred in many low-lying areas along Galveston Bay in Baytown, Texas City, and Houston. Conversion to surface-water use
in many of the problem areas has reversed the decline trend.
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Edwards (Balcones Fault  Zone)

The Edwards (Balcones Fault Zone, or BFZ) aquifer covers approximately 4,350 square miles in parts of 11 counties. The
aquifer forms a narrow belt extending from a ground-water divide in Kinney County through the San Antonio area northeastward
to the Leon River in Bell County. A poorly defined ground-water divide near Kyle in Hays County hydrologically separates the
aquifer into the San Antonio and Austin regions. The name Edwards (BFZ) distinguishes this aquifer from the Edwards-Trinity
(Plateau) and the Edwards-Trinity (High Plains) aquifers.

Water from the aquifer is primarily used for municipal, irrigation, and recreational purposes; approximately 54 percent is
used for municipal supply. San Antonio, which obtains its entire municipal water supply from the Edwards aquifer, is one of the
largest cities in the world to rely solely on a single ground-water source.  The aquifer feeds several well-known recreational springs
and underlies some of the most environmentally sensitive areas in the state.

The aquifer, composed predominantly of limestone formed during the early Cretaceous Period, exists under water-table
conditions in the outcrop and under artesian conditions where it is confined below the overlying Del Rio Clay. The Edwards
aquifer consists of the Georgetown Limestone, formations of the Edwards Group (the primary water-bearing unit) and their
equivalents, and the Comanche Peak Limestone where it exists. Thickness ranges from 200 feet to 600 feet.

Recharge to the aquifer occurs primarily by the downward percolation of surface water from streams draining off the
Edwards Plateau to the north and west and by direct infiltration of precipitation on the outcrop. This recharge reaches the aquifer
through crevices, faults, and sinkholes in the unsaturated zone. Unknown amounts of ground water enter the aquifer as lateral
underflow from the Glen Rose Formation. Water in the aquifer generally moves from the recharge zone toward natural discharge
points such as Comal, San Marcos, Barton, and Salado springs. Water is also discharged artificially from hundreds of pumping
wells, particularly municipal supply wells in the San Antonio region and irrigation wells in the western extent.

In the updip portion, ground water moving through the aquifer system has dissolved large amounts of rock to create highly
permeable solution zones and channels that facilitate rapid flow and relatively high storage capacity within the aquifer. Highly
fractured strata in fault zones have also been preferentially dissolved to form conduits capable of transmitting large amounts of
water. Due to its extensive honeycombed and cavernous character, the aquifer yields moderate to large quantities of water. Some
wells yield in excess of 16,000 gal/min, and one well drilled in Bexar County flowed 24,000 gal/min from a 30-inch diameter well.
The aquifer is significantly less permeable farther downdip where the concentration of dissolved solids in the water exceeds 1,000
mg/l.

The chemical quality of water in the aquifer is typically fresh, although hard, with dissolved-solids concentrations averaging
less than 500 mg/l. The downdip interface between fresh and slightly saline water represents the extent of water containing less
than 1,000 mg/l. Within a short distance downgradient of this “bad water line,” the ground water becomes increasingly mineral-
ized.

Due to its highly permeable nature in the fresh-water zone, the Edwards aquifer responds quickly to changes and extremes
of stress placed on the system. This is indicated by rapid water-level fluctuations during relatively short periods of time. During
times of adequate rainfall and recharge, the Edwards aquifer is able to supply sufficient amounts of water for all demands as well as
sustain spring flows at many locations throughout its extent. However, under conditions of below-average rainfall or drought when
discharge exceeds recharge, spring flows may be reduced to environmentally detrimental levels, and mandatory rationing may be
established.
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Carrizo-Wilcox Aquifer

The Wilcox Group and the overlying Carrizo Formation of the Claiborne Group form a hydrologically connected system
known as the Carrizo-Wilcox aquifer. This aquifer extends from the Rio Grande in South Texas northeastward into Arkansas and
Louisiana, providing water to all or parts of 60 counties. The Carrizo Sand and Wilcox Group crop out along a narrow band that
parallels the Gulf Coast and dips beneath the land surface toward the coast, except in the East Texas structural basin adjacent to the
Sabine Uplift, where the formations form a trough.

Municipal and irrigation pumpage account for about 35 percent and 51 percent, respectively, of total pumpage. The largest
metropolitan areas dependent on ground water from the Carrizo-Wilcox aquifer are Bryan-College Station, Lufkin-Nacogdoches,
and Tyler. Irrigation is the predominant use in the Winter Garden region of South Texas.

The Carrizo-Wilcox aquifer is predominantly composed of sand locally interbedded with gravel, silt, clay, and lignite
deposited during the Tertiary Period. South of the Trinity River and north of the Colorado River, the Wilcox Group is divided into
three distinct formations: the Hooper, Simsboro, and Calvert Bluff. Of the three, the Simsboro typically contains the most massive
water-bearing sands. This division cannot be made south of the Colorado River or north of the Trinity River due to the absence of
the Simsboro as a distinct unit. Aquifer thickness in the downdip artesian portion ranges from less than 200 feet to more than
3,000 feet.

Well yields are commonly 500 gal/min, and some may reach 3,000 gal/min downdip where the aquifer is under artesian
conditions. Some of the greatest yields (more than 1,000 gal/min) are produced from the Carrizo Sand in the southern, or Winter
Garden, area of the aquifer. Yields of greater than 500 gal/min are also obtained from the Carrizo and Simsboro formations in the
central region.

Regionally, water from the Carrizo-Wilcox aquifer is fresh to slightly saline. In the outcrop, the water is hard, yet usually low
in dissolved solids. Downdip, the water is softer, has a higher temperature, and contains more dissolved solids. Hydrogen sulfide
and methane may occur locally. Excessively corrosive water with a high iron content is common throughout much of the north-
eastern part of the aquifer. Localized contamination of the aquifer in the Winter Garden area is attributed to direct infiltration of
oil field brines on the surface and to downward leakage of saline water to the overlying Bigford Formation.

Significant water-level declines have developed in the semiarid Winter Garden portion of the Carrizo aquifer, as the region is
heavily dependent on ground water for irrigation. Since 1920, water levels have declined as much as 100 feet in much of the area
and more than 250 feet in the Crystal City area of Zavala County. Significant water-level declines resulting from extensive
municipal and industrial pumpage also have occurred in Northeast Texas. Tyler and the Lufkin-Nacogdoches area have experienced
declines in excess of 400 feet, and in a few wells, as much as 500 feet since the 1940s.  In this area, conversion to surface-water use
is slowing the rate of water-level decline. The northeast outcrop area has been dewatered in the vicinity of lignite surface-mining
operations, and the Simsboro Sand Formation of the Wilcox Group has been affected by water-level declines in parts of Robertson
and Milam counties.
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Trinity Aquifer

The Trinity aquifer consists of early Cretaceous age formations of the Trinity Group where they occur in a band
extending through the central part of the state in all or parts of 55 counties, from the Red River in North Texas to the Hill
Country of South-Central Texas. Trinity Group deposits also occur in the Panhandle and Edwards Plateau regions where
they are included as part of the Edwards-Trinity (High Plains and Plateau) aquifers.

Formations comprising the Trinity Group are (from youngest to oldest) the Paluxy, Glen Rose, and Twin Mountains-
Travis Peak. Updip, where the Glen Rose thins or is missing, the Paluxy and Twin Mountains coalesce to form the Antlers
Formation. The Antlers consists of up to 900 feet of sand and gravel, with clay beds in the middle section. Water from the
Antlers is mainly used for irrigation in the outcrop area of North and Central Texas.

Forming the upper unit of the Trinity Group, the Paluxy Formation consists of up to 400 feet of predominantly fine-
to coarse-grained sand interbedded with clay and shale. The formation pinches out downdip and does not occur south of
the Colorado River.

Underlying the Paluxy, the Glen Rose Formation forms a gulfward-thickening wedge of marine carbonates consisting
primarily of limestone. South of the Colorado River, the Glen Rose is the upper unit of the Trinity Group and is divisible
into an upper and lower member. In the north, the downdip portion of the aquifer becomes highly mineralized and is a
source of contamination to wells that are drilled into the underlying Twin Mountains.

The basal unit of the Trinity Group consists of the Twin Mountains and Travis Peak formations, which are laterally
separated by a facies change. To the north, the Twin Mountains Formation consists mainly of medium- to coarse-grained
sands, silty clays, and conglomerates. The Twin Mountains is the most prolific of the Trinity aquifers in North-Central
Texas; however, the quality of the water is generally not as good as that from the Paluxy or Antlers Formations. To the south,
the Travis Peak Formation contains calcareous sands and silts, conglomerates, and limestones. The formation is subdivided
into the following members in descending order: Hensell, Pearsall, Cow Creek, Hammett, Sligo, Hosston, and Sycamore.

Extensive development of the Trinity aquifer has occurred in the Fort Worth-Dallas region where water levels have
historically dropped as much as 550 feet. Since the mid-1970s, many public supply wells have been abandoned in favor of a
surface-water supply, and water levels have responded with slight rises. Water-level declines of as much as 100 feet are still
occurring in Denton and Johnson counties. The Trinity aquifer is most extensively developed from the Hensell and Hosston
members in the Waco area, where the water level has declined by as much as 400 feet.

References

Ashworth, J.B., 1983, Ground-water availability of the lower Cretaceous formations in the Hill Country of South-Central
Texas: TDWR Rept. 273, 65 p.

Baker, B., Duffin, G., Flores, R., and Lynch, T., 1990, Evaluation of water resources in part of Central Texas: TWDB Rept.
319, 65 p.

____ , 1990, Evaluation of water resources in part of North-Central Texas: TWDB Rept. 318, 67 p.
Brune, G., and Duffin, G.L., 1983, Occurrence, availability, and quality of ground water in Travis County, Texas: TDWR

Rept. 276, 231 p.
Duffin, G., and Musick, S.P., 1991, Evaluation of water resources in Bell, Burnet, Travis, Williamson, and parts of adjacent

counties, Texas: TWDB Rept. 326, 105 p.
Klemt, W.B., Perkins, R.D., and Alvarez, H.J., 1975, Ground-water resources of part of Central Texas, with emphasis on the

Antlers and Travis Peak formations: TWDB Rept. 195, 2 vols.
Nordstrom, P.L., 1982, Occurrence, availability, and chemical quality of ground water in the Cretaceous aquifers of North-

Central Texas: TDWR Rept. 269, 2 vols.
____ , 1987, Ground-water resources of the Antlers and Travis Peak formations in the outcrop area of North-Central

Texas: TWDB Rept. 298, 297 p.



Edwards-Trinity (Plateau) 

-- - ..... 

I 
··--

I 

• 
J ........ 

-- r ·-· ··- - , ... 

·- -·-..... 

A A ' 

"' 



Aquifers of Texas
November 1995

Edwards-Trinity (Plateau) Aquifer

The Edwards-Trinity (Plateau) aquifer underlies the Edwards Plateau east of the Pecos River and the Stockton Plateau
west of the Pecos River, providing water to all or parts of 38 counties. The aquifer extends from the Hill Country of Central
Texas to the Trans-Pecos region of West Texas. Irrigation accounts for 70 percent of the total pumpage, whereas municipal
use accounts for 15 percent.

The aquifer consists of saturated sediments of lower Cretaceous age Trinity Group formations and overlying
limestones and dolomites of the Comanche Peak, Edwards, and Georgetown formations. The Glen Rose Limestone is the
primary unit of the Trinity in the southern part of the plateau and is replaced by the Antlers Sand north of the Glen Rose
pinchout. The Maxon Sand is present in the western Stockton Plateau region. Maximum saturated thickness of the aquifer
is greater than 800 feet.

The aquifer generally exists under water-table conditions; however, where the Trinity is fully saturated and a zone of
low permeability occurs near the base of the overlying Edwards aquifer, artesian conditions may exist in the Trinity.
Reported well yields commonly range from less than 50 gal/min, where saturated thickness is thin, to more than 1,000 gal/
min, where large-capacity wells are completed in jointed and cavernous limestone.

Chemical quality of Edwards-Trinity (Plateau) water ranges from fresh to slightly saline. The water is typically hard
and may vary widely in concentrations of dissolved solids made up mostly of calcium and bicarbonate. The salinity of the
ground water tends to increase toward the west. Certain areas have unacceptable levels of fluoride.

There is little pumpage from the aquifer over most of its extent, and water levels have remained constant or have
fluctuated only with seasonal precipitation. In some instances, water levels have declined as a result of increased pumpage.
Although historical declines have occurred in the northwestern part of the aquifer in Reagan, Upton, Midland, and
Glasscock counties as a result of irrigation, none of the areas has experienced declines greater than 20 feet since 1980.
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Seymour Aquifer

The Seymour Formation consists of isolated areas of alluvium found in parts of 23 north-central and Panhandle
counties. Approximately 90 percent of the water pumped from the aquifer is used for irrigation. Municipal pumpage,
primarily for the communities of Vernon, Burkburnett, and Electra, accounts for eight percent.

The Seymour aquifer consists of discontinuous beds of poorly sorted gravel, conglomerate, sand, and silty clay
deposited during the Quaternary Period by eastward-flowing streams. Individual accumulations vary greatly in thickness,
although most of the Seymour is less than 100 feet thick. In isolated northern parts of the aquifer, the formation may be as
thick as 360 feet.

The aquifer exists under water-table conditions throughout much of its extent, but artesian conditions may occur
where the water-bearing zone is overlain by clay. The lower, more permeable part of the aquifer produces the greatest
amount of ground water. Yields of wells range from less than 100 gal/min to as much as 1,300 gal/min, depending on
saturated thickness, and average about 300 gal/min. No significant water-level declines have occurred in the aquifer.

Water quality in these alluvial remnants generally ranges from fresh to slightly saline; however, higher salinity prob-
lems occur. The salinity has increased in many heavily pumped areas to the point where the water has become unsuitable for
domestic and municipal uses. Natural salt pollution in the upper reaches of the Red and Brazos river basins precludes the
full utilization of these water resources. Brine pollution from earlier oil field activities has resulted in localized contamina-
tion of fresh ground- and surface-water supplies. High nitrate concentrations in excess of drinking water standards in
Seymour ground water are widespread.
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Hueco-Mesilla Bolson Aquifers

The Hueco and Mesilla Bolson aquifers are located in El Paso and Hudspeth counties in the far western tip of Texas.
The aquifers are composed of  Tertiary and Quaternary basin-fill (bolson) deposits that extend northward into New Mexico
and westward into Mexico. The Hueco Bolson, east of the Franklin Mountains, is the principal aquifer in the El Paso area;
to the west is the Mesilla Bolson. Eighty-seven percent of the water pumped from the aquifers is used for municipal supply,
primarily for the city of El Paso.  Across the international border, water for Ciudad Juarez is supplied from the Hueco
Bolson.

The Hueco Bolson, approximately 9,000 feet in total thickness, consists of silt, sand, and gravel in the upper part, and
clay and silt in the lower part. Only the upper several hundred feet of the bolson contain fresh to slightly saline water. The
majority of the Hueco water in Texas occurs in the El Paso metropolitan area; very little occurs in Hudspeth County.

The Mesilla Bolson consists of approximately 2,000 feet of clay, silt, sand, and gravel. Three water-bearing zones in
the Mesilla (shallow, intermediate, and deep) have been identified based on water levels and quality. The shallow water-
bearing zone includes the overlying Rio Grande Alluvium.

The chemical quality of the ground water in the Hueco Bolson differs according to its location and depth. Dissolved-
solids concentrations in the upper, fresher part of the aquifer range from less than 500 mg/l to more than 1,500 mg/l and
average about 640 mg/l. Quality of Hueco Bolson water in Mexico is slightly poorer.

Chemical quality of ground water in the Mesilla Bolson ranges from fresh to saline, with salinity generally increasing
to the south along the valley. The water is commonly freshest in the deep zone of the aquifer and contains progressively
higher concentrations of dissolved solids in the shallower zones. Increasing deterioration of quality of these aquifers is the
result of large-scale ground-water withdrawals, which are depleting the aquifers of the freshest water.

Historical large-scale ground-water withdrawals, especially from municipal well fields in the downtown areas of El
Paso and Ciudad Juarez, have caused major water-level declines. These declines, in turn, have significantly changed the
direction of flow, rate of flow, and chemical quality of ground water in the aquifers. Declining water levels have also resulted
in a minor amount of land-surface subsidence.
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Cenozoic Pecos Alluvium Aquifer

The Cenozoic Pecos Alluvium aquifer, located in the upper part of the Pecos River Valley of West Texas, provides
water to parts of Andrews, Crane, Ector, Loving, Pecos, Reeves, Upton, Ward, and Winkler counties. The aquifer is the
principal source of water for irrigation in Reeves and northwestern Pecos counties, and for industrial, power generation, and
public supply uses elsewhere. A significant amount of water is exported to cities east of the area. Approximately 81 percent
of the water pumped from the aquifer is used for irrigation.

The Cenozoic Pecos Alluvium of Quaternary age consists of up to 1,500 feet of alluvial fill and occupies two hydro-
logically separate basins: the Pecos Trough in the west and the Monument Draw Trough in the east. The aquifer is hydro-
logically connected to underlying water-bearing strata, including the Edwards-Trinity in Pecos and Reeves counties and the
Triassic Dockum in Ward and Winkler counties.

 Ground water in the Cenozoic Pecos Alluvium aquifer occurs under semiconfined or unconfined (water-table)
conditions, although confining clay beds may create localized artesian conditions. Moderate to large yields can generally be
expected from wells completed in this aquifer.

The chemical quality of water in the aquifer is highly variable, differing naturally with location and depth, and is
generally better in the Monument Draw Trough. Water from the aquifer is typically hard and contains dissolved-solids
concentrations ranging from less than 300 mg/l to more than 5,000 mg/l. Sulfate and chloride are the two predominant
constituents. A natural deterioration of quality occurs with increasing depth of the water-bearing strata. Some quality
deterioration has resulted from past petroleum industry activities in Loving, Ward, and Winkler counties, and from irriga-
tion in Pecos, Reeves, and Ward counties.

Water-level declines in excess of 200 feet historically have occurred in south-central Reeves and northwest Pecos
counties, but have moderated since the mid-1970s with the decrease in irrigation pumpage. Ground water that once rose to
the surface and flowed into the Pecos River, now flows in the subsurface toward areas of heavy pumpage. As a consequence,
baseflow to the Pecos River has declined. Elsewhere, only moderate water-level declines have occurred as a result of less
intense pumpage for industrial and public supply uses in Ward and Winkler counties.
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Bone Spring-Victorio Peak  Aquifer

The Bone Spring-Victorio Peak aquifer occupies the eastern edge of the Diablo Plateau west of the Guadalupe
Mountains in northeast Hudspeth County and extends northward into the Crow Flats area of New Mexico. The Bone
Spring and Victorio Peak formations are composed of as much as 2,000 feet of early Permian age limestone beds and
contain ground water in joints, fractures, and solution cavities. Permeability of the limestones is highly variable, and well
yields differ widely from about 150 gal/min to more than 2,000 gal/min.

The aquifer is used almost exclusively for irrigation. Dell City is the only community that withdraws water from the
aquifer for public supply. Water levels have declined in the aquifer since pre-irrigation times; however, the levels have
remained relatively constant since the late 1970s.

Ground water withdrawn from the aquifer commonly contains between 2,000 mg/l and 6,000 mg/l dissolved solids,
but is acceptable for irrigation because the high permeability of the soil alleviates soil salinity. Because the water does not
meet drinking water standards, the community of Dell City must use a demineralization process. The quality of the ground
water has deteriorated somewhat as salts, leached from surface soils by irrigation return flow, percolate downward to the
aquifer.
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Dockum Aquifer

The Dockum Group of Triassic age underlies much of the Ogallala Formation of the High Plains area of Texas and
New Mexico, the northern part of the Edwards Plateau, and the eastern part of the Cenozoic Pecos Alluvium. Where
exposed east of the High Plains caprock and in the Canadian River Basin, the land surface takes on a reddish color. In the
subsurface, the Dockum is commonly referred to as the “red bed.” The primary water-bearing zone in the formation, the
Santa Rosa, consists of up to 700 feet of sand and conglomerate interbedded with layers of silt and shale.

Ground water from the Dockum aquifer is used for irrigation in the eastern outcrop area of Scurry and Mitchell
counties, and for municipal water supply in the central part of the High Plains where marginally acceptable quality condi-
tions prevail. Elsewhere, the aquifer is used extensively for oil field water-flooding operations, particularly in the southern
part of the High Plains.

Concentrations of dissolved solids in the ground water range from less than 1,000 mg/l near the eastern outcrop to
more than 20,000 mg/l in the deeper parts of the aquifer to the west. Relatively high sodium concentrations pose a salinity
hazard for soils, thereby limiting regional long-term use of the water for irrigation. The extent of the aquifer as delineated
includes the area in which the Dockum ground water contains less than 5,000 mg/l dissolved solids.
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Brazos River Alluvium Aquifer

Water-bearing alluvial sediments occur in floodplain and terrace deposits of the Brazos River of southeast Texas. The
Brazos River Alluvium aquifer, up to seven miles wide, stretches for 350 miles along the sinuous course of the river between
southern Hill and Bosque counties and eastern Fort Bend County. Irrigation accounts for almost all of the pumpage from
the aquifer.

The Quaternary alluvial sediments consist of clay, silt, sand, and gravel, and generally are coarsest in the lower part of
the accumulations. Saturated thickness of the alluvium is as much as 85 feet or more, with maximum thickness occurring in
the central and southeastern parts of the aquifer. Some wells yield up to 1,000 gal/min, but the majority yield between 250
gal/min and 500 gal/min.

The chemical quality of the ground water varies widely. In many areas, concentrations of dissolved solids exceed 1,000
mg/l. Most of the Brazos River Valley irrigated with this ground water contains soils sufficiently permeable to alleviate any
soil salinity problems. In some places, the water from the aquifer is fresh enough to meet drinking water standards.

References

Cronin, J.G., and Wilson, C.A., 1967, Ground water in the flood-plain alluvium of the Brazos River, Whitney Dam to
vicinity of Richmond, Texas: TWDB Rept. 41, 206 p.



Williamson

Burnet

Travis

Hays
Kerr

Gillespie
Blanco

San Saba

LlanoMason

Kimble

Menard

Concho

McCulloch

Coleman Brown

Mills

Lampasas

Kendall

Hickory

Outcrop

Downdip

Key



Hickory Aquifer

The Hickory aquifer occurs in parts of 19 counties in the Llano Uplift region of Central Texas. Discontinuous
outcrops of the Hickory Sandstone overlie and flank exposed Precambrian rocks that form the central core of the uplift. The
downdip artesian portion of the aquifer encircles the uplift and extends to maximum depths approaching 4,500 feet. Most
of the water pumped from the aquifer is used for irrigation. The largest capacity wells, however, have been completed for
municipal water-supply purposes at Brady, Mason, and Fredericksburg.

The Hickory Sandstone Member of the Cambrian Riley Formation is composed of some of the oldest sedimentary
rocks found in Texas. In most of the northern and western portions of the aquifer, the Hickory can be differentiated into
lower, middle, and upper units, which reach a maximum thickness of 480 feet in southwestern McCulloch County. In the
southern and eastern extents of the aquifer, the Hickory consists of only two units. Block faulting has compartmentalized
the Hickory aquifer, thus restricting flow.

Ground water from the aquifer is generally fresh. However, locally, the aquifer produces water with excessive alpha
particles and total radium concentrations in excess of drinking water standards. The water can also contain radon gas. The
upper unit of the Hickory produces ground water containing concentrations of iron in excess of drinking water standards.

References

Bluntzer, R.L., 1992, Evaluation of the ground-water resources of the Paleozoic and Cretaceous aquifers in the Hill Country
of Central Texas: TWDB Rept. 339, 130 p.

Mason, C.C., 1961, Ground-water geology of the Hickory Sandstone Member of the Riley Formation, McCulloch County,
Texas: TBWE Bull. 6017, 85 p.



Hudspeth Culberson

Jeff Davis

Presidio

West Texas Bolsons

Van Horn

Valentine

Presidio



West Texas Bolsons Aquifer

In the western part of the Trans-Pecos region of Texas, several deep basins filled with erosional material of Quaternary
age, contain significant quantities of ground water. These filled basins, or bolsons, are the Red Light Draw, Eagle Flat,
Green River Valley, Presidio-Redford, and Salt Basin. The Salt Basin can be subdivided into the Wild Horse, Michigan,
Lobo, and Ryan flats. The upper part of the Salt Basin extending north of Wild Horse Flat contains ground water with
dissolved solids well in excess of 3,000 mg/l  and is, therefore, not included as part of the designated aquifer. These bolsons
provide variable amounts of water mainly for irrigation and municipal water supplies in parts of Culberson, Hudspeth, Jeff
Davis, and Presidio counties. The communities of Presidio, Sierra Blanca, Valentine, and Van Horn use these aquifers for
municipal water supplies.

Bolson deposits in each of these basins differ according to the type of rock material that was eroded from the adjacent
uplands and the manner in which this material was deposited. Sediments range from coarse-grained volcanics and lime-
stones redeposited as alluvial fans to fine-grained silt and clay lake deposits. Yields of some wells exceed 3,000 gal/min, but
most wells produce less than 1,000 gal/min. Water quality differs from basin to basin, ranging from fresh to slightly saline.
Recharge is minimal in this region due to low annual rainfall and high evaporation rates.
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Queen City Aquifer

The Queen City aquifer extends across Texas from the Frio River in South Texas northeastward into Louisiana. The
aquifer provides water for domestic and livestock purposes throughout most of its extent, significant amounts of water for
municipal and industrial supplies in Northeast Texas, and water for irrigation in Wilson County. Yields of individual wells
are commonly low, but a few exceed 400 gal/min.

Sand, loosely cemented sandstone, and interbedded clay units of the Queen City Formation of the Tertiary Claiborne
Group make up the aquifer. These beds fill the East Texas structural basin adjacent to the Sabine Uplift and then dip gently
to the south and southeast toward the Gulf Coast. Although total aquifer thickness is usually less than 500 feet, it can
approach 700 feet in some areas of Northeast Texas.

Water of excellent quality is generally found within the outcrop and for a few miles downdip, but water quality
deteriorates with depth in the downdip direction. In some areas, water of acceptable quality may occur at depths of approxi-
mately 2,000 feet. The water may be acidic in much of Northeast Texas and relatively high in iron concentrations in some
locations.
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Woodbine Aquifer

The Woodbine aquifer extends from McLennan County in North-Central Texas northward to Cooke County and
eastward to Red River County, paralleling the Red River. Water produced from the aquifer furnishes municipal, industrial,
domestic, livestock, and small irrigation supplies throughout its North Texas extent.

The Woodbine Formation of Cretaceous age is composed of water-bearing sandstone beds interbedded with shale and
clay. The aquifer dips eastward into the subsurface where it reaches a maximum depth of 2,500 feet below land surface and a
maximum thickness of approximately 700 feet. The Woodbine aquifer is divided into three water-bearing zones that differ
considerably in productivity and quality. Only the lower two zones of the aquifer are developed to supply water for domestic
and municipal uses. Heavy municipal and industrial pumpage has contributed to water-level declines in excess of 100 feet in
the Sherman-Denison area of Grayson and surrounding counties.

Chemical quality deteriorates rapidly in well depths below 1,500 feet. In areas between the outcrop and this depth,
quality is considered good overall as long as ground water from the upper Woodbine is sealed off.  The upper Woodbine
contains water of extremely poor quality in downdip locales and contains excessive iron concentrations along the outcrop.
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Edwards-Trinity (High Plains) Aquifer

The Edwards-Trinity (High Plains) aquifer includes Cretaceous age water-bearing formations of the  Fredericksburg
and Trinity Groups. These formations underlie the Ogallala Formation in the south-central part of the Texas High Plains
and extend westward into New Mexico. The majority of the wells completed in the aquifer provide water for irrigation and
yield 50 gal/min to 200 gal/min.

Two distinct ground-water zones occur in the aquifer. One occurs in the basal sand and sandstone deposits of the
Antlers Formation (Trinity Group) and is usually under artesian pressure. The other water-bearing zone occurs primarily in
joints, solution cavities, and bedding planes in limestones of the Comanche Peak and Edwards formations. In much of the
area, this zone is hydrologically connected to the overlying Ogallala aquifer. Recharge to the aquifer occurs directly from the
bounding Ogallala Formation along northern and western parts of the subcrop and by downward percolation from overly-
ing units at other locations.  Upward movement of ground water from the Triassic Dockum into the Edwards-Trinity is also
believed to occur in Lynn County.

Ground-water movement is generally to the southeast. In many places, the ground-water potentiometric surface in the
Edwards-Trinity aquifer is higher than in the Ogallala aquifer, resulting in the upward migration of water from the Edwards-
Trinity. In these areas, the Edwards-Trinity has a significant impact on the water level and quality of the Ogallala. Wells
drilled into the Edwards-Trinity are usually completed also in the overlying Ogallala. Water-level declines of up to 30 feet
have occurred in such wells in western Gaines County.

Water in the aquifer is typically fresh to slightly saline and is generally poorer in quality than water in the overlying
Ogallala aquifer. Water quality deteriorates in areas where these formations are overlain by saline lakes and the gypsiferous
Tahoka and Double Lakes formations.
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Blaine Aquifer

The Blaine aquifer provides water in nine counties in West-Central Texas from Wheeler County to King County,
extending eastward in the subsurface to adjacent counties. Although the formation is present farther south, the limited use
of its water does not justify its inclusion as a minor aquifer in that area. Saturated thickness of the aquifer approaches 300
feet in its northern extent. The Blaine Formation, of Permian age, contains water primarily in numerous solution channels.

Water recharged to the aquifer moves along solution channels in the formation dissolving evaporite deposits of
anhydrite and halite, which, in turn, contribute to its overall poor quality. Dissolved-solids concentrations in the Blaine
increases with depth of the aquifer and in natural discharge areas along surface drainages. The extent of the aquifer, based on
usage, includes water containing less than 10,000 mg/l dissolved solids.

The primary use of Blaine ground water is for irrigation of highly salt-tolerant crops. Well yields vary from a few
gallons per minute to more than 1,500 gal/min. Seasonal water-level declines are limited to those areas dependent on
ground water for irrigation.
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Sparta Aquifer

The Sparta aquifer extends in a narrow band from the Frio River in South Texas northeastward to the Louisiana
border in Sabine County.  The Sparta provides water for domestic and livestock supplies throughout its extent, and water for
municipal, industrial, and irrigation purposes in much of the region. Yields of individual wells are generally less than 100
gal/min, although most high-capacity wells average 400 gal/min to 500 gal/min. A few wells produce as much as 1,200 gal/
min.

The Sparta Formation, part of the Claiborne Group deposited during the Tertiary, consists of sand and interbedded
clay with massive sand beds in the basal section. These beds dip gently to the south and southeast toward the Gulf Coast
and reach a total thickness of up to 300 feet.

Water of excellent quality is commonly found within the outcrop and for a few miles downdip, but it deteriorates
with depth in the downdip direction. Locally, water within the aquifer may contain iron concentrations in excess of
drinking water standards.
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Nacatoch Aquifer

The Nacatoch aquifer occurs in a narrow band in Northeast Texas and extends eastward into Arkansas and Louisiana.
The Nacatoch Formation, composed of one to three sequences of sand beds separated by impermeable layers of mudstone or
clay, was deposited in the East Texas Basin during the Cretaceous Period. A hydrologically connected mantle of alluvium up
to 80 feet thick covers the Nacatoch along major drainageways. The south and east basinward dip of the formation is
interrupted by the Mexia-Talco fault zone, which alters the normal flow direction and adversely affects the chemical quality
of the ground water.

The quality of ground water in the aquifer is generally alkaline, high in sodium bicarbonate, soft, and increases in
dissolved-solids concentrations in the downdip portion of the aquifer. The downdip limit of usable water (less than 3,000
mg/l), especially in the northern region, is controlled by the Mexia-Talco fault system. In areas where the Nacatoch occurs as
multiple sand layers, the upper layer contains the best-quality water.

Water from the aquifer is extensively used for rural domestic and livestock purposes; however, the town of Commerce
has historically pumped the greatest amount from the aquifer. Declining water levels that had developed around Commerce
in Delta and Hunt counties have begun to stabilize as a result of conversion to surface water.
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Lipan Aquifer

The Lipan aquifer is located in the Lipan Flats area of eastern Tom Green, western Concho, and southern Runnels
counties. The water is principally used for irrigation, with limited amounts used for rural domestic and livestock purposes.

The aquifer comprises up to 125 feet of saturated alluvial deposits of the Leona Formation of Quaternary age. Also
included in the aquifer are the updip portions of the underlying Choza Formation and Bullwagon Dolomite of Permian age
that are hydrologically continuous with the Leona and contain fresh to slightly saline water.

Ground water in the Lipan aquifer naturally discharges by seepage to the Concho River and by evapotranspiration in
areas where the water table is at or near land surface. Well yields commonly range from 100 gal/min to more than 1,000
gal/min.

Ground water in the Leona Formation ranges from fresh to slightly saline and is very hard. Water in the underlying
updip portions of the Choza and Bullwagon tends to be slightly saline. The chemical quality of ground water in the Lipan
aquifer often does not meet drinking water standards; however, it is generally suitable for irrigation.

References

Lee, J.N., 1986, Shallow ground-water conditions, Tom Green County, Texas: U.S. Geological Survey Water-Resources Inv.
Rept. 86-4177, 41 p.



Brewster

Presidio

Jeff Davis

Igneous

Fort Davis

AlpineMarfa



Igneous Aquifer

The Igneous aquifer occurs in three separate areas in the arid Trans-Pecos region of West Texas within Brewster,
Presidio, and Jeff Davis counties. Ground water occurs in fissures and fractures of lava flows, tuffs, and related intrusive and
extrusive igneous rocks of Tertiary age. These rocks reach an average thickness of 900 feet to 1,000 feet. The cities of Alpine,
Fort Davis, and Marfa use water for municipal supply from the aquifer.

The aquifer in the Alpine area includes the Cottonwood Springs Basalt, Sheep Canyon Basalt, Crossen Trachyte, and
associated alluvium; of these, the principal water-bearing unit of the aquifer is the Crossen Trachyte. The aquifer in the
Marfa area includes parts of the Petan Basalt and the Tascotal Formation. The Davis Mountains aquifer includes the Barrel
Springs Formation and associated alluvium.

Well yields are moderate to large in the Marfa area, and small to moderate in the Alpine and Fort Davis areas. Yields
of wells in the Igneous aquifer vary widely because the basalts have a wide range in permeability; lower permeabilities
generally occur in the lower sections, and moderately high permeabilities occur in the faulted and fractured upper layers.
Water quality is good for municipal and domestic uses. Elevated levels of silica and fluoride have been found in water from
some wells, reflecting the igneous origin of the rock.
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Rita Blanca Aquifer

The Rita Blanca aquifer underlies the Ogallala Formation in western Dallam and Hartley counties in the northwest
corner of the Texas Panhandle and is a small part of a large aquifer that extends into Oklahoma, Colorado, and New
Mexico. Irrigation accounts for most of the ground-water use from this aquifer, with Texline being the only community that
uses the aquifer for municipal water supply.

Ground water occurs in coarse-grained Cretaceous age sands and gravels of the Lytle and Dakota formations. Ground
water also occurs in the Exeter Sandstone and the Morrison Formation of Jurassic age. Highest yields of 600 gal/min to 800
gal/min are obtained from wells completed in the Lytle and Dakota sandstones.

Water quality in the aquifer is usually fresh, but very hard. Some formations, however, produce water that is slightly
saline, which is unsuitable for irrigating most crops grown in the region. Water-level declines have developed in excess of 50
feet in some irrigated areas. As a result, many springs in the northern part of Dallam County have disappeared that once
contributed to the constant flow in creeks.
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Ellenburger-San Saba Aquifer

The Ellenburger-San Saba aquifer occurs in parts of 15 counties in the Llano Uplift area of Central Texas. Discontinu-
ous outcrops of the aquifer encircle older rocks in the core of the uplift, and the remaining downdip portion extends to
depths of approximately 3,000 feet below land surface. Regional block faulting has significantly compartmentalized the
aquifer.

Three-fourths of the water pumped from the aquifer is used for municipal water supplies at Fredericksburg, Johnson
City, Bertram, and Richland Springs. Also, a large portion of water flowing from San Saba Springs, which is the water
supply for the city of San Saba, is believed to be from the Ellenburger-San Saba and Marble Falls aquifers.

The aquifer occurs in limestone and dolomite facies in the San Saba Member of the Wilberns Formation of late
Cambrian age, and in the Honeycut, Gorman, and Tanyard formations of the Ellenburger Group of early Ordovician age.
Water in the aquifer primarily occurs in solution cavities formed along faults and related fractures. The Ellenburger-San
Saba aquifer in some areas may be hydrologically connected to the Marble Falls aquifer. Water produced from the aquifer is
inherently hard and usually has less than 1,000 mg/l dissolved solids.
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Blossom Aquifer

The Blossom aquifer occupies a narrow east-west band in parts of Bowie, Red River, and Lamar counties in the
northeast corner of Texas. The Blossom Sand Formation consists of alternating sequences of sand and clay deposited during
the Cretaceous Period. In places, the formation attains a thickness of 400 feet, although no more than 29 percent of this
thickness consists of water-bearing sand.

Ground water from the Blossom aquifer is generally soft, slightly alkaline, and, in some areas, high in sodium,
bicarbonate, and iron. Water quality, although not acceptable for irrigation due to its high sodium adsorption ratio (SAR)
and residual sodium carbonate (RSC) values, is generally acceptable for most nonindustrial uses.

The Blossom aquifer yields water in small to moderate amounts over a limited area on and south of the outcrop, with
the largest well yields of 650 gal/min occurring in Red River County. Production decreases in the western half of the aquifer,
where yields of 35 gal/min to 85 gal/min are more typical. Historically, Clarksville and the Red River Water Supply Corpo-
ration in Red River County have pumped the greatest amounts from the aquifer, which resulted in a water-level deline;
however, in recent years, the rate of decline has slowed or even stabilized in some wells as a result of more surface-water use
in the area.
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Marble Falls Aquifer

The Marble Falls aquifer occurs in several separated outcrops, primarily along the northern and eastern flanks of the
Llano Uplift. It provides water to parts of Blanco, Burnet, Lampasas, McCulloch, and San Saba counties, and to even
smaller parts of Kimble, Llano, and Mason counties in Central Texas. San Saba and Rochelle are the two largest communi-
ties that withdraw water from the aquifer for public supply use. Wells have been reported to yield as much as 2,000 gal/min;
however, most wells produce substantially less.

Ground water occurs in fractures, solution cavities, and channels in the limestone of the Marble Falls Formation of
the Pennsylvanian Bend Group. Maximum thickness of the formation is 600 feet. Where underlying beds are thin or absent,
the Marble Falls and Ellenburger-San Saba aquifers may be hydrologically connected. Numerous large springs issue from the
aquifer and provide a significant part of the baseflow to the San Saba River in McCulloch and San Saba counties, and to the
Colorado River in San Saba and Lampasas counties.

The quality of water produced from the aquifer is suitable for most purposes. The downdip artesian portion in most
areas is not extensive and becomes significantly mineralized within relatively short distances from the outcrop recharge area.
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Rustler Aquifer

The Rustler Formation of Permian age crops out in eastern Culberson County in the Trans-Pecos region of Texas and
extends eastward into the subsurface of the Delaware Basin. The aquifer is principally located in Loving, Pecos, Reeves, and
Ward counties where it yields water for irrigation, livestock, and water-flooding operations in oil-producing areas. High
dissolved-solids concentrations render the water unsuitable for human consumption.

Water occurs in highly permeable solution zones that have developed in dolomite, limestone, and gypsum beds of the
Rustler Formation. The dissolved-solids concentrations of the water increase downgradient, eastward into the basin, with a
shift from sulfate to chloride as the predominant anion.
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Capitan Reef Complex Aquifer

The Capitan Reef formed along the margins of the Delaware Basin, an embayment covered by a shallow Permian sea.
In Texas, two arcuate strips of the reef, 10 to 14 miles wide, are exposed in the Guadalupe, Apache, and Glass mountains;
elsewhere, the reef is in the subsurface. The reef extends northward into New Mexico where it provides abundant fresh water
to the city of Carlsbad.

Most of the ground water pumped from the aquifer in Texas is used for oil reservoir water-flooding operations in
Ward and Winkler counties. A small amount is used for irrigation of salt-tolerant crops in Pecos and Culberson counties.

In Texas, the aquifer is composed of up to 2,360 feet of dolomite and limestone deposited as reef, fore-reef, and back-
reef facies. Water-bearing formations include the Capitan Limestone, Goat Seep Limestone, and most of the Carlsbad facies
of the Artesia Group—including the Grayburg, Queen, Seven Rivers, Yates, and Tansill formations.

The aquifer generally contains water of poor quality and yields small to large quantities of moderately saline to brine
water. Water of the freshest quality is located on and near areas of recharge where the reef is exposed at the surface in the
three mountain ranges.
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Marathon Aquifer

The Marathon aquifer occurs entirely within north-central Brewster County. Ground water is used primarily for
municipal water supply by the city of Marathon and for domestic and livestock purposes. Water from the aquifer is typically
of good quality but hard, with dissolved solids usually ranging from 500 mg/l to 1,000 mg/l.

The Marathon aquifer is contained within the Gaptank, Dimple, Tesnus, Caballos, Maraviallas, Fort Pena, and
Marathon Limestone formations; of these, the Marathon Limestone Formation is the most productive unit. These Early
Paleozoic (Pennsylvanian through Ordovician) formations occur in a region of complex folding and faulting within the
Marathon Uplift.

Water in the Marathon aquifer occurs in numerous crevices, joints, and cavities, and extends to depths ranging from
350 feet to about 900 feet. The depth of most wells is less than 250 feet, and well yields range from less than 10 gal/min to
more than 300 gal/min. Many of the shallow wells in the region actually produce water from alluvial deposits that cover
portions of the rock formations.
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FOREWORD 

THE REGIONAL AQUIFER-SYSTEM ANALYSIS PROGRAM 

The Regional Aquifer-System Analysis (RASA) Program represents a 
systematic effort to study a number of the Nation's most important aquifer 
systems, which, in aggregate, underlie much of the country and which repre
sent an important component of the Nation's total water supply. In general, 
the boundaries of these studies are identified by the hydrologic extent of each 
system and, accordingly, transcend the political subdivisions to which investi
gations have often arbitrarily been limited in the past. The broad objective for 
each study is to assemble geologic, hydrologic, and geochemical information; 
to analyze and develop an understanding of the system; and to develop predic
tive capabilities that will contribute to the effective management of the 
system. The use of computer simulation is an important element of the RASA 
studies to develop an understanding of the natural, undisturbed hydrologic 
system and the changes brought about in it by human activities and to pro
vide a means of predicting the regional effects of future pumping or other 
stresses. 

The final interpretive results of the RASA Program are presented in a 
series of U.S. Geological Survey Professional Papers that describe the geology, 
hydrology, and geochemistry of each regional aquifer system. Each study 
within the RASA Program is assigned a single Professional Paper number 
beginning with Professional Paper 1400. 

Gordon P. Eaton 
Director 
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REGIONAL AQUIFER-SYSTEM ANALYSIS-EDWARDS-TRINITY AQUIFER SYSTEM 

HYDROGEOLOGIC FRAMEWORK OF THE 
EDWARDS-TRINITY AQUIFER SYSTEM, 

WEST-CENTRAL TEXAS 

BY RENE A. BARKER AND ANN F. ARDIS 

ABSTRACT 

The Edwards-Trinity aquifer system underlies about 42,000 square 
miles of west-central Texas. Nearly flat-lying Comanche (mostly Lower 
Cretaceous) and Gulf (Upper Cretaceous) strata of the aquifer system 
thin northwestward atop generally massive pre-Cretaceous rocks that 
are comparatively impermeable and structurally complex. From 
predominately terrigenous elastic sediments in the east and terrestrial 
deposits in the west, the rocks of early Trinitian (Comanchean) age 
grade upward into supratidal and intertidal evaporitic and dolomitic 
rocks and shallow-marine, lagoonal, and basinal carbonate strata of 
late Trinitian, Fredericksburgian, and Washitan (Comanchean) age. A 
thick, downfaulted remnant of mostly open-shelf sediments of Eagle
fordian through Navarroan (Gulfian) age confines a small, southeast
ern part of the aquifer system. 

While elastic deposition prevailed upon alluvial plains inland of a 
westward-advancing Cretaceous sea, offshore environments were 
dominated by the biogenic accumulation of calcium carbonate in 
warm, generally clear seawater. The Trinity strata were deposited as 
the sea encroached upon the Llano uplift, the most prominent feature 
on a rolling peneplain composed of folded and faulted pre-Cretaceous 
rocks. The Fredericksburg and Washita strata mostly formed above the 
Llano uplift, on a carbonate platform sheltered from storm waves and 
deep ocean currents by the Stuart City reef trend. Subsequently, the 
entire study area was blanketed with mostly argillaceous sediments of 
the Eagle Ford, Austin, Taylor, and Navarro Groups. 

During late Oligocene through early Miocene time, large-scale 
normal faulting formed the Balcones fault zone, where the Cretaceous 
strata were displaced vertically, fractured intensively, and rotated dif
ferentially within a series of southwest-to-northeast trending fault 
blocks. Ground-water flow shifted toward the northeast in response to 
rejuvenated hydraulic gradients and high-angle barrier faults that 
blocked southeastward flow. Subsurface conduits lengthened in a 
southwest-to-northeast direction as evaporites and soluble calcareous 
constituents (other carbonate minerals and allocherns) dissolved from 
the fractured strata and discharged to downgradient springs and 
streams. The springs originated in topographically low areas where 
confined ground water was diverted to the surface by barrier faults. 
Ground-water conduits enlarged through carbonate dissolution along 
flowpaths that converged toward the springs. The major springs per
sisted to control modem potentiometric levels and discharge patterns. 
Stream erosion eventually breached the overlying, low-permeability 

Gulf rocks and provided discharge areas for aquifers in the underlying, 
more permeable Comanche rocks. 

The Balcones faulting triggered processes responsible for sizable 
contrasts between the hydraulic characteristics of Cretaceous strata in 
the Balcones fault zone and those elsewhere in the Edwards-Trinity 
aquifer system. By vertically displacing the terrain, the faulting 
increased hydraulic gradients, which enhanced the percolation of 
meteoric (precipitation-derived) water from land surface and increased 
the velocity of ground-water flow. A dynamic regime of shallow 
ground-water flow evolved that promoted dissolution and enhanced 
the transmissivity of the Edwards Group in the Balcones fault zone. 
Cementation, recrystallization, and replacement resulting from deep 
burial and comparatively sluggish ground-water movement combined 
to diminish the transmissivity of the underlying Trinity strata, as well 
as most Cretaceous strata in the Hill Country, Edwards Plateau, and 
Trans-Pecos. 

The Cretaceous strata comprise a regional aquifer system of three 
aquifers and two confining units. The aquifers are the Edwards aquifer 
in the Balcones fault zone, the Trinity aquifer in the Hill Country and 
deeper parts of the Balcones fault zone, and the Edwards-Trinity 
aquifer in the Edwards Plateau and Trans-Pecos. The Navarro-Del Rio 
confining unit confines downdip parts of the Edwards aquifer in the 
Balcones fault zone. The Hammett confining unit, composed of the 
Hammett Shale, confines basal parts of the Trinity and Edwards-Trinity 
aquifers in most of the Hill Country and in a small southeastern part 
of the Edwards Plateau. The confining units mostly are composed of 
calcareous mudstone, siltstone, and shale deposited in low-energy 
terrigenous and open-shelf marine environments. The permeable strata 
mainly result from fractures and joint cavities, solution channels, and 
fabric-selective forms of porosity caused by the dissolution of evapor
ites and soluble calcareous constituents. Transrnissivity in the 
Edwards-Trinity aquifer system ranges from less than 5,000 to more 
than 5,000,000 feet squared per day. Although transrnissivity probably 
averages about 750,000 feet squared per day in the Edwards aquifer, it 
probably averages less than 10,000 feet squared per day elsewhere in 
the aquifer system. Outside the Balcones fault zone, where the hydrau
lic conductivity typically is small, transmissivity generally is greater 
than 5,000 feet squared per day where the saturated thickness of the 
aquifer exceeds 500 feet and generally is less than 5,000 feet squared 
per day where saturated thickness is less than 500 feet. 

Bl 



B2 REGIONAL AQUIFER-SYSTEM ANAL YSIS---EDWARDS-TRINITY AQUIFER SYSTEM 

INTRODUCTION 

The Edwards-Trinity aquifer system, underlying 
about 42,000 mi2 of west-central Texas, was studied as a 
part of the Regional Aquifer-System Analysis (RASA) 
program of the U.S. Geological Survey. The U.S. Geo
logical Survey began the RASA program during 1978 to 
improve the hydrogeologic information on the major 
aquifer systems in the Nation. The Edwards-Trinity 
RASA was one of 28 projects identified for study 
(Weeks and Sun, 1987). Key objectives of each RASA 
study were to (1) delineate the regional aquifers and 
regional confining units in the study area, (2) evaluate 
the effects of the geology on the ground-water-flow 
system, and (3) integrate the results of previous hydro
geologic investigations in the study area. 

PURPOSE AND SCOPE 

This report describes the hydrogeologic framework 
of the Edwards-Trinity aquifer system. The deposi
tional, tectonic, diagenetic, and stratigraphic conditions 
of the rocks that compose the aquifer system are 
described under "Geologic Setting." The hydraulic char
acteristics, aquifers, and confining units are described 
under "Edwards-Trinity Aquifer System." A correlation 
chart (pl. 1) and seven hydrogeologic sections (pls. 2-8) 
illustrate the relations between the chronostratigraphic 
and lithostratigraphic units and the aquifers and confin
ing units in the study area. 

STUDY AREA AND AQUIFER-SYSTEM BOUNDARY 

The RASA study area (fig. 1) extends in places 
beyond the Edwards-Trinity aquifer system to include 
contiguous terrain that is connected hydraulically to the 
aquifer system. The boundary of the aquifer system 
coincides in most places with the outer edge of Creta
ceous rocks that are the principal source of ground 
water. Contiguous hydraulically connected rocks lie 
between the Edwards-Trinity aquifer system and the 
limits of regional ground-water flow. 

The Edwards-Trinity aquifer system comprises 
three regional aquifers and two regional confining 
units (fig. 2). From east to west, the aquifers are the 
Edwards aquifer, Trinity aquifer, and Edwards-Trinity 
aquifer. The aquifers are laterally adjacent except in 
the southeastern part of the system, where a down
faulted part of the Trinity aquifer is overlain by the 
Edwards aquifer. The Navarro-Del Rio confining unit 
confines downdip parts of the Edwards aquifer, and the 
Hammett confining unit confines basal parts of the 
Trinity and Edwards-Trinity aquifers. 

With the exception of the High Plains aquifer 
(defined by Weeks and others, 1988), the aquifer 
nomenclature used in this report was adopted from that 
recommended in the recently amended Texas Water 
Plan (Texas Water Development Board, 1990, p. 1-5 
and 1-6). 

The boundary of the Edwards-Trinity aquifer system 
between west-central Travis County and eastern 
Brewster County mostly is defined by geologic condi
tions. From west-central Travis County to north-central 
Glasscock County, the boundary coincides approxi
mately with the updip limit of the Cretaceous rock out
crop (University of Texas, Bureau of Economic Geology, 
1974b; 1975; 1976a, c; 1981a; Ashworth and Flores, 1991, 
fig. 1). This segment of the boundary is characterized in 
places by a low escarpment facing away from the aqui
fer system. From north-central Glasscock County to 
northwestern Ector County, the boundary coincides 
approximately with the updip limit of the Cretaceous 
rock subcrop. This segment is defined approximately 
because the basal Cretaceous sand at the base of the 
Edwards-Trinity aquifer (Mount and others, 1967, p. 45) 
is virtually indistinguishable from the Ogallala Forma
tion, which forms the High Plains aquifer in that area 
(Weeks and others, 1988). From northwestern Ector 
County to Culberson County, the boundary is where 
Cretaceous rocks abut the Cenozoic Pecos alluvium of 
Cenozoic age (University of Texas, Bureau of Economic 
Geology, 1976b; Rees and Buckner, 1980, fig. 2). From 
Culberson County to the Rio Grande in Brewster 
County, the boundary traverses the eastern flanks of 
several mountain ranges where the Cretaceous rocks 
pinch out, are structurally detached, or mostly are 
impermeable (Rees and Buckner, 1980, fig. 2). 

The boundary of the Edwards-Trinity aquifer system 
between eastern Brewster County and west-central 
Travis County mostly is defined by hydrologic condi
tions. Because potentiometric data indicate that the 
Rio Grande is a regional ground-water drain (Bush and 
others, 1993), the boundary of the aquifer system 
is assumed to coincide with the Rio Grande from 
eastern Brewster County to south-central Val Verde 
County. From the Rio Grande in south-central Val Verde 
County to the Colorado River in central Travis County, 
the aquifer system is bounded by a narrow transition 
zone between freshwater and saline water (fig. 2) 
that minimizes the downdip flow of freshwater from 
the Edwards aquifer. The aquifer system boundary 
coincides with the updip edge of the transition zone, 
which is defined by the 1,000-mg/L line of equal 
dissolved-solids concentration as modified from Maclay 
and others (1980, fig. 7). Although dissolved-solids 
data for the Trinity aquifer are too sparse to define 
lines of equal dissolved-solids concentration, the 
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FIGURE 1.- Location of the study area of the Edwards-Trinity .Regional Aquifer-System Analysis. 

freshwater/ saline-water transition zone extends updip 
and presumably underlies the Trinity aquifer. Limited 
data indicate that the transition zone in the Trinity aqui
fer is steep enough to approximate the position, in 
plane view, of the transition zone in the Edwards aqui
fer (Duffin, 1974, fig. 18; Brune and Duffin, 1983, fig. 12). 

The Colorado River bounds the Edwards-Trinity 
aquifer system through west-central Travis County. 
Although Cretaceous rocks extend north of the river, 
potentiomelric data (Baker and others, 1986, fig. 20) 
indicate that ground-w~ter flO\v is truncated at this 
deeply entrenched, regional drain. 

The study area (fig. 1) was extended beyond the 
boundary of the Edwards-Trinity aquifer system to 
account for the hydraulic connection with contiguous 

rock units around the southeastern, northeastern, and 
northwestern edges of the system. The southeastern 
limit of the study a rea was drawn arbitrarily to coincide 
with the estimated location of the 10,000-mg/ L line of 
equal dissolved-solids concentration, which '"'as based 
on data from Maclay and others (1980, p. 13). The study 
area is delimited on the northeast by the Colorado 
River, a regional discharge boundary (Kuniansky, 1990) 
for aquifers in the contiguous pre-Cretaceous rocks that 
underlie the river (Mount and others,' 1967, pl. 4). The 
northv.1estern part of the study area includes much of 
the Cenozoic Pecos alluvium aquifer (Texas Water 
Development Board, 1990, fig. 1-1) and a small part of 
the High Plains aquifer (Weeks and others, 1988, fig. 1). 
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The Edwards-Tr nity aquifer system is overlain 
locally by the Del Rio Clay or Buda Limestone. 
Together, these rela ively impermeable units comprise 
the lower 10 to 2(1 percent of the Navarro-Del Rio 
confining unit (fig. 2), which overlies the Edwards aqui
fer in the southeastf·rn part of the study area. The base 
of the Edwards-Trinity aquifer system is formed of 
Paleozoic and Trias:;ic rocks that mostly are imperme
able (Barker and Ardis, 1992). Where adjacent Paleozoic 
and Triassic rocks are permeable, they form contiguous 
hydraulically connected units (fig. 1). 

GEOGRAPHIC SETTING 

The Edwards-Trinity aquifer system was divided 
into four geographic subareas (fig. 3), each of which is 
characterized by distinct physiographic, hydrologic, 
and geologic patterns. From largest to smallest, the sub
areas are the Edwards Plateau (24,000 mi2); the Trans
Pecos (9,700 mi2); the Hill Country (5,300 mi2); and the 
Balcones fault zone south of the Colorado River (3,000 
mi2). (The Balcones fault zone south of the Colorado 
River is hereinafter referred to as Balcones fault zone.) 
The Edwards-Trinity aquifer extends throughout the 
Edwards Plateau and Trans-Pecos. The Trinity aquifer is 
the principal aquifer in the Hill Country, and the 
Edwards aquifer is the principal aquifer in the Balcones 
fault zone. 

The Edwards Plateau (fig. 3) is a resistant carbonate
rock upland veneered with loose, thin soils atop nearly 
flat-lying limestone and dolostone. Caprock mesas, 
broad alluvial fans, and dry arroyos punctuate an other
wise nearly featureless plain. The topographic contours 
in figure 3 indicate a gradual northwest-to-southeast 
slope on the land surface, from altitudes of about 3,000 
to 2,000 ft above sea level, and a steeper north-to-south 
gradient, from about 2,000to1,000 ft above sea leveJ. 

In contrast to interior parts of the Edwards Plateau, 
the eastern and southern margins of the Plateau are 
topographically rugged where high-veJocity head
waters have cut narrow, steep-walled canyons into the 
carbonate terrain. Watercourses that are intermittent in 
the higher e levations of the Edwards Plateau evolve 
downstteam into perennial stteams, as their channels 
intersect the water table and gain base flow in the Hill 
Country (Kuniansky, 1989). 

Most carbonate strata in the eastern part of the 
Edwards Plateau are Fredericksburg and Washita rocks 
that in the past were known coUectiveJy as "Edwards 
and associated limestones." Rose (1972) included these 
strata in the Edwards Group (pl. 1). The Edwards 
Group and its equivalents in the Trans-Pecos and 
western part of the Edwards Plateau are connected 

hydraulically to the underlying terrigenous elastic and 
carbonate sediments of Trinitian age. Thus, the name 
Edwards-Trinity aquifer was given to all Lower Creta
ceous rocks in the Edwards Plateau and Trans-Pecos 
that, for the most part, are hydraulically continuous 
(Texas Water Development Board, 1990, fig. 1- 1). 

The Trans-Pecos lies west of the Pecos River (fig. 3). 
Southeast of Fort Stockton, in the Stockton Plateau 
(Fenneman, 1931, p. 47), the Trans-Pecos is an extension 
of the Edwards Plateau. Northwest of Fort Stockton, the 
Trans-Pecos occupies much of what Fenneman (1931, 
p . 48) called the Toyah basin, which is the southernmost 
part of the trough-like, alluvial-filled valley of the Pecos 
River. The Toyah basin is topographically flatter than 
the Stockton Plateau and is covered with alluvium that 
ranges in thickness from a few feet near the broad 
escarpment of the Stockton Plateau to several hundred 
feet near the northern limit of Cretaceous rocks. Thus, 
the Edwards-Trinity aquifer is exposed or only thinly 
covered in the southern part of the Trans-Pecos, and it is 
partly buried under a mantle of alluvial sediments of 
varying thickness in the :northern part. 

Land-surface altitudes in the Trans-Pecos decrease 
from nearly 5,000 ft in the foothills of mountains that 
bound the aquifer system on the west to about 1,100 ft 
near the confluence of the Pecos River and Rio Grande. 
The Pecos River and Rio Grande are the only perennial 
streams in the Trans-Pecos. Between the mountain front 
and the Pecos River, the land surface is characterized 
by intermittently flowing streams. From well-defined 
valleys in the western foothills, the intermittent streams 
descend onto gently sloping lowlands. The stteam 
channels broaden into shallow arroyos as they leave the 
foothills and enter the alluvial-filled Toyah basin and 
nearly disappear as they approach the Pecos River 
(Armstrong and McMillion, 1961, p. 1~14). Valleys in 
the Stockton Plateau generally are defined most dearly 
where they cut through dense carbonate rock Along the 
eastern and southern boundary of the Stockton Plateau, 
the Pecos River and Rio Grande flow through deep, 
narrow canyons with cliff-forming walls of massive 
limestone. 

The streams originating along the southeastern 
margin of the Edwards Plateau and their downstream 
tributaries are largely responsible for the high topo
graphic relief of the Hill Country (fig. 3). Headward 
erosion by southeast-flowing streams has stripped 
all but a few thin remnants of the Edwards Group and 
its stratigraphic equivalents from the Hill Country, 
exposing Trinity rocks at land surface; thus, "Trinity" 
was adopted for the name of the principal aquifer in the 
Hill Country (Texas Water Development Board, 1990, 
fig. 1- 1). The Trinity aquifer is an extension of the lower 
part of the Edwards-Trinity aquifer of the Edwards 
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Plateau; the hydraulic properties of the two are similar, 
but the Edwards Group and its equivalents mostly are 
absent in the Hill Country. The boundary between the 
Edwards Plateau and the Hill Country was delineated 
from the outcrop con.figuration of the Trinity rocks 
(University of Texas, Bureau of Economic Geology, 
1977; 198la; 1983). 

The major streams descend relatively steep gradients 
as they cut through the Hill Country. Many upgradient 
reaches are contained within deep, narrow canyons 
characterized by nearly vertical walls. Although most 
canyons broaden downstream into relatively flat
bottomed valleys, they typically retain nearly vertical 
walls. Attributing the widening of the steep-walled 
canyons to a condition known as "spring sapping," 
Fenneman (1931, p. 53) stated that the effect of spring 
discharge in the area was "*** to sap the strong rocks 
of the canyon walls which thereupon retreat and 
separate." 

The Balcones fault zone, lying south and east of the 
Hill Country (fig. 3), is defined by an en echelon net
work of mostly down-to-the-southeast normal faults 
(fig. 4) . The faults are most abundant across northern 
Medina, central Bexar, southern Comal, southern Hays, 
and central Travis Counties (Baker and others, 1986, 
fig. 2; Maday and Small. 1986, fig. 3). These faults are 
the principal structural features of the study area, and 
they greatly inAuence the rate and direction of ground
water flow. 

The gradual southeastward dip of the Cretaceous 
rocks rn the Trans-Pecos, Edwards Plateau, and Hill 
Country is interrupted in the Balcones fault zone. 
Because of post-depositional subsidence and vertical 
clisplacement, the rocks in the Balcones fault zone dip 
more steeply than those elsewhere in the study area. 

The Edwards Group, of Fredericksburgian and early 
Washitan ages, contains the most transmissive rocks in 
the study area and composes most of the Edwards aqui
fer in the Balcones fault zone. The rocks of Trinitian age, 
which are relatively impermeable and deeply buried in 
the fault zone, contribute little to the transmissivity of 
the fault zone. 

The boundary between the Hill Country and the Bal
cones fault zone separates the area where the Trinity 
aquifer is the principal source of ground water from 
the area where the Edwards aquifer is the principal 
source. The boundary connects the updip edge of major 
faults that juxtapose rocks of Trinitian age on the west 
against the Edwards Group (or the stratigraphic equiva
lents of the Edwards Group) on the east. Th.is -delinea
tion was based on fault locations mapped by the 
University of Texas, Bureau of Economic Geology 
(1974a; 1977; 1983), and was substantiated by potentio
metric data (Kuniansky, 1990) and the relief on the base 

of the Edwards Group (G.E. Groschen, U.S. Geological 
Survey, written commun., 1988). 

The boundary between the Edwards Plateau and the 
Balcones fault zone is somewhat arbitrary through east
central Kinney County {fig. 2). This segment of the 
boundary is intended to separate the area where the 
Edwards-Trinity aquifer is the principal aquifer from 
the area where the Edwards aquifer is the principal 
aquifer. This delineation was based on geophysical and 
transmissivity data. 

The topography of the Balcones fault zone smooths 
gulfward from the Balcones escarpment, which approx
imately coincides with the 1,000-ft topographic contour 
(fig. 3). The Edwards aquifer crops out over much of the 
Balcones fault zone (figs. 2, 3). However, the downward 
displacement of the faulted strata and the steepening 
slope of the sediments above the Ouachita structural 
belt (figs. 5, 6) cause the Edwards aquifer to be hydrau
lically confined and progressively more deeply buried 
beneath the Navarro-Del Rio confining unit southeast of 
the outcrop area. 

The broad stream valleys in downgradient parts of 
the Hill Country narrow where the streams enter the 
Balcones fault zone and flow onto the relatively perme
able Edwards Group (Wermund and Woodruff. 1977, 
p. 342). The streams leak appreciable amounts of water 
to the Edwards aquifer as they flow over the intensively 
faulted outcrop area of the Edwards Group. Hydraulic 
heads in confined parts of the Edwards aquifer mostly 
are above land surface near the freshwater/saline-water 
transition zone, resulting in several large springs that 
discharge from downgradient parts of the freshwater
flow system. Comal and San Marcos Springs (fig. 3) dis
charge at rates that average more than 100 ft3 / s. 

Precipitation over the Edwards-Trinity aquifer sys
tem averaged about 20 in/yr during 1951-80 (Riggio 
and others, 1987, fig. 11). During this time, precipitation 
averaged about 28 in /yr over the Balcones fault zone, 
about 30 in/yr over the Hill Country, about 19 in/yr 
over the Edwards Plateau, and about 13 in /yr over the 
Trans-Pecos. The distribution of perennial streams 
(fig. 3) attests that considerably more precipitation falls 
on the eastern part of the aquifer system than on the 
western part The rising topography and increasing 
distance from the Gulf of Mexico (the principal source 
of moisture) cause the average annua l precipitation to 
decrease from east to west (Carr, 1967, p. 2). Moisture.
laden air from the Gulf cools and releases precipitation 
as the air masses progress inland. The rising, relatively 
rugged terrain north of the Balcones escarpment makes 
the orographic effect on precipitation especially evident 
over the Hill Country. 

May and September generally are the months of 
greatest precipitation in the Balcones faul t zone, Hill 
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Country, and Edwards Plateau. Precipitation in the 
Trans-Pecos is infrequent and typically limited to small 
areas, and primarily results from convective showers 
and thunderstorms in July, August, and September 
(Carr, 1967, p. 14; Linsley and others, 1975, p. 61). 

PREVIOUS WORK AND ACKNOWLEDGMENTS 

Previous reports on the hydrogeology of west-central 
Texas generally cover less area than the regional scale of 

the RASA project. Therefore, interpretations and 
descriptions in this report were synthesized from the 
published results of several agencies, companies, and 
institutions-in addition to the unpublished records of 
a few individuals. Chief contributors of the published 
data used in this report are the U.S. Geological Survey, 
the Bureau of Economic Geology of the University of 
Texas at Austin, and the former Texas Department of 
Water Resources (TDWR)- now separated into the 
Texas Water Development Board (TWDB) and U1e Texas 
Natural Resource Conservation Commission (TNRCC). 
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TABLE 1.-Carbonate-rock classification systems adapted from Dunham ( 196i) and Folk ( 196i) 

Carbonate-rock classification system from Dunham (1962) 

DEPOSITIONAL TEXTURE RECOGNIZABLE DEPOSITIONAL 
TEXTURE NOT 

Original components not bound together during deposition Original components were RECOGNIZABLE 
bound together 

Contains mud Lacks mud and is during deposition ... as 
(particles of clay and fine silt size) grain-supported shown by intergrown 

Mud-supported 
skeletal matter, lamination 

Grain-supported contrary to gravity, or 
sediment-floored cavities 

Less than More than that are roofed over by Crystalline 
10 percent 10 percent organic or questionably carbonate 

grains grains organic matter and are too 
large to be interstices. {Subdivide according 

to classifications 
designed to bear on 
physical texture or 

Mudstone Wacke stone Packstone Grainstone Boundstone diagensis.) 

Carbonate-rock classification system from Folk (1962) 

MORE THAN 2/3 LIME MUD MATRIX SUB- MORE THAN 2/3 SPAR CEMENT 
EQUAL 
SPAR 

Percent 0-1 1-10 10-50 More than AND Sorting Sorting Rounded 
allochems percent percent percent 50 percent LIME poor good and abraded 

MUD 

Representa-
Micrite and 

Fossilif-
Sparse Packed 

Poorly 
Unsorted Sorted Rounded 

tive washed 
dismicrite 

erous 
biomicrite biomicrite biosparite biosparite biosparite 

rock terms micrite biosparite 

Fossilif-1959 Micrite and 
erous Biomicrite Biosparite 

terminology dismicrite 
micrite 

Publications of the American Association of Petroleum 
Geologists and the Geological Society of America and 
some unpublished dissertations and theses from the 
University of Texas (at Austin and at Arlington) also 
were useful. The carbonate-rock terminology used in 
this report (table 1) is based on classification procedures 
recommended by Dunham (1962) and Folk (1962). 

Much of the geologic information on the western and 
southern parts of the study area was summarized 
for this report from unpublished data provided by 
Dr. C.I. "Ike" Smith, former Chairman of the Depart
ment of Geology at the University of Texas at Arlington. 
The authors are greatly indebted to Dr. Smith for his 
enthusiastically shared knowledge about the Creta
ceous rocks of southwestern Texas and northern 
Mexico. 

GEOLOGIC SETTING 

DEPOSITIONAL, TECTONIC, AND DIAGENETIC 
CONDITIONS 

The depositional, tectonic, and diagenetic conditions 
that characterize the rocks that form the Edwards
Trinity aquifer system are strikingly different from 
those of the underlying, comparatively impermeable 
pre-Cretaceous rocks. The typically medium- to thin
bedded Cretaceous strata of the aquifer system mostly 
dip southeastward atop generally massive, westward
dipping Paleozoic and Triassic units (fig. 5). The uncon
formity between the Cretaceous rocks of the aquifer sys
tem and the pre-Cretaceous complex (Barker and Ardis, 
1992) marks a major shift in the geologic evolution of 
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the study area. This hiatus in the rock record spans 
about 60 million years of crustal warping and erosion 
between the deposition of terrestrial red beds during 
Late Triassic time and the deposition of terrigenous 
elastic and shallow-marine carbonate sediments during 
Early Cretaceous time. The following discussion sum
marizes the geologic history of the pre-Cretaceous rocks 
upon which the Cretaceous seas encroached and recon
structs the depositional, tectonic, and diagenetic activ
ity from the beginning of the Cretaceous Period to the 
present. The discussion is limited to processes affecting 
the hydrology of the Edwards-Trinity aquifer system. 

PRE-CRETACEOUS HISTORY 

The pre-Cretaceous geologic history of west-central 
Texas was dominated by (1) an elongated depositional 
trough called the Ouachita geosyncline, (2) land masses 
located south and east of the geosyncline that were the 
primary sources of elastic sediment, and (3) shallow 
inland seas over a stable continental foreland located 
north and west of the geosyncline. From southeastern 
Oklahoma, the Ouachita geosyncline extended around 
the southeastern and southern margins of the Llano and 
Devils River uplifts to the southeastern and eastern 
margins of the Marathon and Solitario uplifts (fig. 6). 
The Llano and Devils River uplifts were resistant prom
ontories of Precambrian crystalline rock on the southern 
margin of ancestral North America. The geosyncline 
might have resulted from subduction associated with 
the ancestral (pre-Gulf of Mexico) positioning of 
the North American and Afro-South American conti
nental plates (Walper and Miller, 1985). Presently, the 
Ouachita geosyncline is represented by the mostly bur
ied Ouachita structural belt (Flawn and others, 1961). 

While the coarsest Paleozoic deposits accumulated in 
the Ouachita geosyncline, comparatively fine-grained 
deposits of mostly organic and chemical origin formed 
in the foreland area (Sellards, 1935, p. 18). During the 
400 million years preceding Late Cambrian sedimenta
tion, uplift and erosion prevailed over deposition 
(Flawn, 1956). During the Late Cambrian through 
Mississippian time, about 5,000 ft of mostly carbonate 
strata formed in the foreland area atop an unevenly 
eroded surface of folded and faulted Precambrian rocks. 
Intermittent pulses of uplift and volcanic activity main
tained prominent land areas along the cratonic margins 
of the geosyncline, which provided the subsiding 
trough with coarse, largely quartzose elastic sediments. 
Deposition rates quickened during the Pennsylvanian 
Period, and this faster rate of sedimentation continued 
through Early Permian time. More than 5,000 ft of 
marine sandstone, limestone, and shale accumulated in 
the foreland area during Pennsylvanian through Early 

Permian time. The geosynclinal deposits continued to 
subside rapidly through most of this time and reached 
depths of more than 20,000 ft before succumbing to 
orogeny. 

The Ouachita orogeny climaxed between Late Penn
sylvanian and Early Permian time, when the geosyn
clinal deposits were uplifted, thrust faulted, and 
intensively folded into a Late Paleozoic mountain 
range. The mountains extended from Mississippi, 
through the Ouachita Mountains of Arkansas and 
Oklahoma, to the Marathon and Solitario uplifts of 
Texas. Sediments in the Ouachita geosyncline under
went incipient to low-grade metamorphism, with 
strong shearing and hydrothermal effects, as the Paleo
zoic rocks were thrust northward (Flawn and others, 
1961). The Llano and Devils River uplifts were resistant 
buttresses against which the Ouachita fades were 
thrust. Intervening rocks of the foreland fades were 
sheared and folded (Webster, 1980), which created 
petroleum traps and some of the most productive oil 
and gas reservoirs in the world. Interior parts of the 
Ouachita fades were altered to marble, phyllite, schist, 
slate, or related products of heat and pressure. 

During the waning stages of the Ouachita orogeny, 
the Permian Basin (fig. 6) developed in west Texas 
beneath a broad, shallow sea. The sea became increas
ingly saline as the basin became more isolated from the 
open ocean about the middle of Late Permian time, a 
time of intense aridity (King, 1942, p. 711-763). Detrital 
influx to the Permian Basin eventually ceased and the 
predominate sediments became gypsum, anhydrite, 
halite, and potash. Following uplift and erosion toward 
the end of Late Permian time, the connection between 
the Permian Basin and open ocean improved and the 
highly saline water was gradually replaced by fresher 
seawater. Fine-grained elastic sediments (probably 
eroded from slightly higher areas to the south, west, 
and north) were deposited as a relatively thin red-bed 
unit above the older evaporitic strata. The sea withdrew 
from the Permian Basin as West Texas was uplifted at 
the close of the Paleozoic Era. 

The withdrawal of the Permian sea was followed by 
long periods of nondeposition, crustal warping, and 
erosion during Early through Middle Triassic time. As 
uplift continued in the Llano area and erosion planed 
down the central basin platform (fig. 6), a closed conti
nental basu;_ formed over much of west-central Texas 
and eastern New Mexico. During Late Triassic time, 
Paleozoic rocks were eroded from the surrounding high 
ground and redeposited in low-lying fluvial, deltaic, 
and lacustrine environments as red beds of the Dockum 
Group (McGowen and others, 1979, p. 6). 

West-central Texas was above sea level during most 
of the Jurassic Period. During this time, the landscape 
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was tilted toward the southeast and eroded to a rolling 
peneplain. The Wichita Paleoplain, as it was named 
by Hill (1901), was characterized by broad river valleys 
and low ridges of resistant rocks. The ancestral Ouach
ita Mountains were deeply eroded across central Texas 
and the remnants subsided rapidly as the Gulf of 
Mexico began to open (Flawn, 1964, p . 271-274). The 
continental interior tilted southeastward across the sub
siding Ouachita structure, causing a reversal in the 
direction of surface drainage. The reversal in drainage, 
which might have begun late in the Permian Period, 
was completed by the end of the Jurassic Period. 
Accordingly, the earlier pattern of northwestward 
drainage toward a closed continental basin was super
seded by southeastward drainage toward a westward
advancing Cretaceous sea (Sellards, 1933, p. 24) . 

CRETACEOUS PERIOD 

Rifting and subsidence in the ancestral Gulf of Mex
ico basin (fig. 6) continued into the Cretaceous Period 
(Wood and Walper, 1974). A broad continental shelf 
nearly encircled the basin, bridging the Yucatan Penin
sula of Mexico and southern parts of Texas, Louisiana, 
Mississippi, Alabama, and Florida with the Bahama 
Islands (Bebout and Loucks, 1974, p . 2). The Cretaceous 
strata of the Edward&-Trinity aquifer system (pl. 1) 
formed atop, and landward of, this continental shell. 
While aUuvial plains inland of a westward-advancing 
Comanchean sea were dominated by elastic depositjon, 
shallow offshore environments-characterized by 
warm, generally clear seawater- promoted the biogenic 
accumulation of calcium carbonate. Comparatively 
deep, open-shelf environments subsequently supported 
the widespread deposition of mostly calcareous Gulf 
strata . 

Although during Trinitian time the Llano uplift was 
an imposing structural feature on an otherwise rolling 
peneplain composed of fo lded and faulted pre
Cretaceous rocks, its importance decreased throughout 
the remainder of the Cretaceous Period. By Fredericks
burgian time, the uplift had been eroded to such a low 
altitude that it contributed little sediment. However, the 
Llano uplift (together with the San Marcos arch) 
remained high enough to keep depositional environ
ments in the Maverick basin isolated from those in the 
north Texas-Tyler basin (fig. 6) through most of Washi
tan time. The Llano uplift subsequently was buried by 
more than l,000 ft of Upper Cretaceous (mostly Gulfian) 
sb·ata. 

Comanchean Epoch: Trinitian Age 

Subsidence in the ancestral Gulf of Mexico basin 
(fig. 6), coupled with eustatic rises in sea level, caused 

the Early Cretaceous sea to advance westward over an 
eroded, uneven surface of pre-Cretaceous rocks (fig. 7). 
Islands of Precambrian metamorphic and igneous rocks 
and Paleozoic sedimentary rocks stood high on the 
Llano uplift and shed elastic debris into the encroaching 
Trinitian sea (Stricklin and others, 1971, p . 7). The 
Trinity rock record indicates a cyclic pattern of shoreline 
advance and retreat, superimposed upon an overall pat
tern of marine transgression . The transgressions were 
interrupted occasionally by short-lived regressions, 
which left comparatively little sediment. The regres
sions probably were triggered by a lowering of sea 
level, decreasing rates of subsidence, increases in 
the supply of elastic sediment from rising inland 
sow·ce areas, or some combination of these conditions 
(McFarlan, 1977, p . 10). The lateral and vertical distribu
tions of the Trinity rock units (pl. 1) are shown in figures 
8 and 9, respectively. 

The gradational nature of the Trinity rock record is 
indicated on the southern flank of the Llano uplift 
(fig. 8), where basal terrigenous deposits overlap pre
Cretaceous rocks (fig. 9, H-ff) and grade upward into 
carbonate sediments. From less than 150 ft thick near 
the Llano uplift, the Trinity rock sequence thickens 
downdip to more than 1,000 ft thick in the Balcones 
fau lt zone. The wedge-like Trinity rock units ace dia
chronous (time-transgressive) toward the Llano uplift, 
which largely controlled the structural setting and dep
ositional environments during Trinitian time. 

The Trinity rocks in the study area were deposited 
during three major transgressive-regressive cycles of 
sedimentation. Sn·icklin and others (1971) regarded the 
rock record of each cycle as a "elastic-carbonate couplet" 
characterized by terrigenous elastic deposits on the bot
tom and marine carbonate sediments on top. Each cou
plet documents a major advance of the Early Cretaceous 
sea, terminated by an overall drop in sea level or a 
dynamic equilibrium between the land and sea. The 
couplets are separated by disconformities and generally 
onlap rocks of the prevjous cycle. From oldest to young
est, the couplets are composed of (1) the Sycamore Sand 
(Hosston Formation, downdip) and Sligo Formation; 
(2) the Hammett Shale (Pine Island Shale Member of the 
Pearsall Formation, downdip) and Cow Creek Lime
stone (Cow Creek Limestone Member, downdip); and 
(3) the Hensel Sand (Bexcir Shale Member, downdip) 
and Glen Rose Limestone. 

While aggrading streams deposited detrital sand and 
gravel of the Sycamore Sand on the southern &nk 
of the Llano uplift (lnden, 1974), calcareous mud 
and silt of the Hosston Formation (Bebout and others, 
1981) accumulated offshore .in a transgressing sea. Dolo
mitic siltstone and rhythmically bedded mudstone of 
the Sligo Formation (Stricklin and others, 1971) were 
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deposited above the Hosston Formation in a mostly 
regressive lower Trinity sea whose shoreline 
approached but never reached the upd ip limit of 
Sycamore Sand (fig. 8). 

Following a period of sea level lowering and sub
aerial exposure. the middle Trinity sea rapidly trans-

gressed inland over deeply weathered and eroded 
surfaces of Sligo Limestone and Sycamore Sand and 
deposited the argiJlaceous Hammett Shale (Stricklin 
and others, 1971, p. 14). The Hammett Shale and its 
downdip equivalent, the Pine Island Shale Member of 
the Pearsall Formation, mostly were deposited in an 
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unusually quiet body of seawater, such as a broad 
lagoon or open embayment, where water salinities 
ranged from normal marine to brackish (Amsbury, 
1974, p. 22). Carbonate sedimentation dominated dur
ing deposition of the Hammett Shale, as the production 
of carbonate mud increased and the influx of elastic 
detritus decreased. 

The Cow Creek Limestone formed as mostly high
energy, beach-dominated environments prograded sea
ward from the Llano uplift (Stricklin and Smith, 1973). 
Depositional conditions were controlled principally by 
a shelf profile that steepened prior to Cow Creek depo
sition and a regressive sea that persisted through the 
end of middle Trinitian time. Lower parts of the Cow 
Creek Limestone appear to have been deposited off
shore under gradually shoaling conditions. Coquina in 
the upper parts are thought to have formed within a 
shoreline reentrant, where mollusk shells furnished by 
slackened longshore currents were sorted by waves 
refracted against the curved shoreline of the reentrant 
(Stricklin and Smith, 1973). High-gradient streams 
transported Precambrian igneous and metamorphic 
detritus and Paleozoic sedimentary rock fragments 
from the Llano uplift to the shoreline, where they mixed 
with the shell debris and extended the land area. As the 
reentrant filled and the shoreline stabilized, upper parts 
of the beach became subaerially exposed. An irregular 
topography and pockets of caliche developed atop parts 
of the Cow Creek Limestone, as unconsolidated sedi
ments were redistributed by the wind and storm waves, 
and infiltrating meteoric water leached carbonate 
surfaces. 

Further subsidence initiated the third and final major 
transgression of the Trinity sea. The Bexar Shale Mem
ber of the Pearsall Formation (Forgotson, 1957, p. 2,347) 
was deposited as a mixture of terrigenous elastic and 
marine carbonate sediments in the "fine-grained distal 
part" of a deltaic system that prograded seaward from 
the Llano uplift (Loucks, 1977, p. 106). The Hensel Sand 
formed in the updip part of this system, where alluvial 
fans on the flanks of the Llano uplift coalesced into 
a low-lying coastal plain. The coastal plain merged 
on the south and east with the shallow-marine environ
ment of the Bexar Shale. The basal Cretaceous sand 
(Romanak, 1988) formed west of the Llano uplift (fig. 8), 
where typically it amassed as a sprawling, braided 
stream deposit atop an eroded surface of pre
Cretaceous rocks (fig. 9, J-J'). 

As sandy red beds of the updip Hensel Sand formed 
in terrestrial settings around the Llano uplift, the Glen 
Rose Limestone accumulated to the southwest (above 
the basal Cretaceous sand) and south (above the Bexar 
Shale) in low-energy, shallow-marine environments. 
During early Glen Rose time, rudist reefs and bio-

stromes flourished in pockets of well-circulated water 
of less-than-normal salinity (Perkins, 1974; Petta, 1977). 
The reef structures vanished as hypersaline conditions 
dominated late Glen Rose time in response to reduced 
water circulation and increased aridity (Stricklin and 
Amsbury, 1974). The upper member of the Glen Rose 
Limestone mostly formed in restricted environments 
dominated by broad tidal flats in the lee of an incipient 
Stuart City reef trend (fig. 6) that began to build along 
the shelf edge during middle to late Trinitian time. 

The rate of regional subsidence during middle to late 
Trinitian time was greatest toward the south. As a 
result, the Glen Rose Limestone is more than three 
times as thick in southern Kinney County as in central 
Sutton County (pl. 6). Jager (1942, p. 384) attributed this 
southward thickening to the rapid sinking of the Rio 
Grande embayment (fig. 6). Trinity rocks in the study 
area were deposited over the northern flank of the Rio 
Grande embayment (Murray, 1961, p. 128). 

The sea withdrew from the study area during late 
Trinitian time. As the shoreline receded toward the 
south and east, the carbonate-producing marine envi
ronments of the Glen Rose Limestone were replaced in 
the southwestern part of the study area by a fluvial
deltaic system that deposited the Maxon Sand (King, 
1980, p. 21). While sandy and silty red beds of the 
Maxon Sand accumulated atop the Glen Rose Lime
stone between southern Pecos County and central 
Edwards County (fig. 8), the upper part of the Glen 
Rose Limestone mostly was exposed as a broad tidal 
mudflat east of Edwards County. The evaporites and 
thin beds of dolomitic and marly limestone that formed 
upon the mudflat were dominated by consolidation, 
cementation, and weathering (Lozo and Smith, 1964, 
p. 291). (Mud cracks, algal structures, ripple marks, 
dinosaur tracks, and clam borings characteristic of the 
depositional settings are preserved near the top of the 
Glen Rose Limestone.) The shoreline receded at the end 
of Trinitian time to a position parallel to and slightly 
north of the present-day Balcones fault zone. 

Comanchean Epoch: Fredericksburgian and 
Washitan Ages 

By early Fredericksburgian time, an offshore bioherm 
of rudists, corals, and calcareous sediment had grown 
to an almost continuous reef-island ridge along the 
seaward edge of the continental shelf in the ancestral 
Gulf of Mexico basin (Bebout and Loucks, 1974, p. 6). 
This shelf margin ridge, called the Stuart City reef 
trend (Winter, 1962), extended from northern Mexico 
across nearly 500 mi of southeastern Texas (fig. 6). The 
aggressive upward growth of the Stuart City reef trend 
during Fredericksburgian through most of Washitan 
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time probably resulted from an abrupt rise in sea level 
that might have been triggered by an increase in the rate 
of sea-floor spreading (Bay, 1977, p. 17). 

The Stuart City reef trend sheltered depositional 
environments in the study area from storm waves and 
deep ocean currents in the ancestral Gulf of Mexico. 
While water depths exceeded 1,000 ft in the basin, 
they ranged from a few feet to generally less than 100 ft 
on the carbonate platform upon which the rocks of 
the Edwards-Trinity aquifer system formed. While 
dark, argillaceous sediments characterized by plank
tonic foraminifera accumulated basinward in reducing 
environments, calcareous strata containing warm-water 
organisms formed in shallow-marine environments 
on the carbonate platform (Bebout and Loucks, 1974, 
p. 2-6). Evaporitic and dolomitic strata formed upon 
tidal flats, which occupied the higher elevations of the 
carbonate platform and frequently were subjected to 
subaerial exposure, oxidation, and erosion. 

The Fredericksburg and lower Washita strata of west
central Texas were deposited landward of the Stuart 
City reef trend, largely on a part of the continental shelf 
known as the Comanche shelf (Rose, 1972). According 
to C.I. Smith (University of Texas at Arlington, written 
commun., 1989), depositional environments on the 
Comanche shelf were controlled by the (1) distribution 
and rates of subsidence and uplift, (2) influx of fine
grained terrigenous sediment, and (3) extent of water 
circulation, or degree of restriction relative to that of 
the open sea. The resulting li thofacies determine the 
stratigraphy and, together with the effects of post
depositional tectonics and carbonate diagenesis, the 
hydraulic characteristics of rocks that compose the 
Edwards-Trinity aquifer system. 

Structural features of the Comanche shelf that most 
strongly affected Fredericksburg and Washita deposi
tion are shown in figures 6 and 10. The lateral and verti
cal distributions of the resulting rock units are shown in 
figures 11 and 12, respectively. 

The central Texas platform was an elongated mound 
on the Comanche shelf (figs. 6, 10) that extended from 
northwest of the Llano uplift to approximately the San 
Angelo area (fig. 11). The San Marcos arch, a somewhat 
narrower structural high, extended southeast from the 
Llano uplift to the Stuart City reef trend. By early 
Fredericksburgian time, the most prominent parts of the 
Llano uplift probably had been eroded to a few low
standing islands in the Cretaceous sea. However, 
because the Llano uplift bridged the central Texas plat
form and San Marcos arch, depositional environments 
in the study area generally were isolated from those of 
north Texas. The Maverick basin, which today straddles 
the boundary between Texas and Mexico, was a semi
circular depression along the southern margin of the 

Comanche shelf. The Devils River trend, a narrow car
bonate bank composed largely of rudists and reef 
debris, developed around the northern and western 
margins of the Maverick basin during middle Freder
icksburgian through early Washitan time. The Devils 
River trend, together with the Stuart City reef trend, vir
tually surrounded the Maverick basin, which contrib
uted to the uniqueness of the lithofacies that formed 
inside the basin. The Fort Stockton basin was a slowly 
subsiding marine embayment extending from northern 
Mexico across the northwestern part of the Comanche 
shelf. 

During Fredericksburgian through early Washitan 
time, the central Texas platform (figs. 6, 10) was domi
nated by supratidal, intertidal, and restricted shallow
marine depositional environments (fig. 13). During 
periods of especially low sea level and extreme aridity, 
the crest of the central Texas platform became a broad, 
sabkha-type mudflat where evaporites, dolostone, and 
thin-bedded dolomitic limestone were deposited 
(Fisher and Rodda, 1966). Comparatively thick-bedded, 
rudist-bearing, bioclastic carbonate strata were depos
ited concurrently on the southwestern flank of the cen
tral Texas platform in mostly open shallow-marine to 
open-shelf environments. Here, the water typically was 
deeper and the circulation generally was less restricted 
than in the tidal flat environments that prevailed over 
the crest of the central Texas platform. Marly carbonate 
strata were deposited at this time in the Fort Stockton 
basin, an open-marine embayment of moderately deep, 
quiet water. 

The eastern part of the Fort Terrett Formation and the 
Segovia Formation (Rose, 1972) formed near the crest of 
the central Texas platform mostly in supratidal to 
restricted shallow-marine environments. The western 
part of the Fort Terrett Formation and the Fort Lancaster 
Formation (Scott and Kidson, 1977) formed mostly in 
open shallow-marine to open-shelf environments tran
sitional to those on the central Texas platform and in the 
Fort Stockton basin. 

The Finlay Formation, a cliff-forming limestone with 
quartz sand in the lower part and rudists in the upper 
part (Reaser and Malott, 1985), formed in the Fort 
Stockton basin during Fredericksburgian time-when 
the basin primarily was a shallow, open lagoon. The 
Boracho Formation (Brand and Deford, 1958) was 
deposited later in a deeper, shelf-basin environment 
that received fine-grained terrigenous sediment from 
west of the study area (fig. 13). The fine-grained, silici
clastic nature of the Boracho Formation inhibited 
the precipitation of calcium carbonate and growth of 
rudists in the Fort Stockton basin during Washitan time 
(C.I. Smith, University of Texas at Arlington, oral 
commun., 1989). 
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The San Marcos arch was dominated by shallow
water deposits upon tidal flats that frequently under
went uplift, subaerial exposure, and erosion. The parts 
of the Kainer and Person Formations (Rose, 1972) that 
formed over this arch are characterized by lateral facies 
changes, structural thinning, and erosional surfaces. 

Although depositional environments on the central 
Texas platform and on the San Marcos arch generally 
became shallower during Fredericksburgian through 
early Washitan time, major subsidence south of a 
tectonic hinge line (figs. 6, 13) kept parts of southwest
ern Texas and northern Mexico more deeply sub
merged. The tectonic hinge line (Smith, 1981, p. 4) 
extended from the San Marcos arch westward across the 
southern parts of Medina, Uvalde, and Kinney Counties 
to the Big Bend area of Texas (fig. 3). Greater rates of 
subsidence south of the hinge line caused fundamental 
differences between the lithology of rocks deposited on 
the southwestern flank of the central Texas platform 
and those deposited in the Maverick basin (C.I. Smith, 
University of Texas at Arlington, oral commun., 1989). 

In contrast to many depositional breaks north of the 
tectonic hinge line, the persistently submerged 
Maverick basin received sediment almost continuously 
during Fredericksburgian through most of Washitan 
time. Depositional environments inside the basin gener
ally were buffered from those more typical of the cen
tral Texas platform by an intervening zone of 
comparatively unrestricted circulation, moderate-to
high wave and current energy, and aggressive reef 
growth (the Devils River trend, figs. 6, 10). The resulting 
bank of carbonate sediment and reef debris is mapped 
as the Devils River Formation (fig. 11, pl. 1). The Devils 
River trend on the west and north, together with the 
Stuart City reef trend on the east and south, nearly 
encircled the Maverick basin and helped isolate the 
lithofacies of the Maverick basin from those elsewhere 
in the study area. 

Bioclastic limestone of the West Nueces Formation 
(Lozo and Smith, 1964) formed mostly below wave base 
during early stages of the Maverick basin when the area 
typically was dominated by partly restricted to open
marine environments and approximately normal sea
water. Later, as water salinities increased, the intertidal 
to shallow subtidal environments that produced the 
West Nueces Formation and lower parts of the 
McKnight Formation gave way to evaporite precipita
tion on a broad mudflat that sloped inland from the 
Stuart City reef trend (Miller, 1984). Water depths that 
initially had increased between the Stuart City reef 
trend and the Devils River trend suddenly reversed in 
response to accelerated rates of subsidence (C.I. Smith, 
University of Texas at Arlington, oral commun., 1989) 
south of the tectonic hinge line (figs. 6, 13). The associ-

ated basinward increase in water depth caused gypsif
erous tidal flat deposits near the top of the lower 
McKnight sequence to prograde northward, over the 
West Nueces Formation, into the Devils River trend 
(fig. 12, L-L' ). 

Water circulation deteriorated markedly inside the 
Maverick basin as the stature of the Stuart City and 
Devils River (reef) trends evolved and the basin contin
ued to deepen. A thin-bedded, finely laminated 
sequence of mudstone, which composes middle parts of 
the McKnight Formation, formed in an euxinic, basinal 
environment (Carr, 1987, p. 70) that produced dark 
organic shale and petroliferous limestone, with minor 
amounts of sulfur. As water depths subsequently 
decreased to perhaps 150 or 200 ft, thin beds of anhy
drite and argillaceous mudstone accumulated in 
slightly fresher water to form upper parts of the 
McKnight Formation. The McKnight Formation even
tually was covered with more than 300 ft of dense, 
medium- to thick-bedded mudstone that composes the 
lower two-thirds of the Salmon Peak Formation 
(Humphreys, 1984). The lower few hundred feet of the 
Salmon Peak Formation formed in open to partly 
restricted basinal environments, where water depths 
probably ranged from about 300 to about 600 ft. Toward 
the end of Salmon Peak deposition (late Washitan time), 
the Stuart City reef trend began to disintegrate and the 
connection improved between the Maverick basin and 
open sea (C.I. Smith, University of Texas at Arlington, 
oral commun., 1989). The uppermost 75 to 100 ft of the 
Salmon Peak Formation formed as partly reworked 
grainstone and wackestone deposits prograded south
ward from the Devils River trend. 

Concurrent with deposition inside the Maverick 
basin, the surrounding Devils River trend produced 
a stratigraphically undifferentiable bank of partly to 
completely dolomitized miliolid, shell-fragment, 
and rudist-bearing limestone (Lozo and Smith, 1964, 
p. 291-297). Nodular, burrowed, dolomitic, and evap
oritic rock sequences that compose lower parts of the 
Devils River Formation were laid down during Fred
ericksburgian time in partly restricted tidal flat environ
ments somewhat similar to those on the southwestern 
flank of the central Texas platform (Miller, 1984). 
Deeper water and comparatively unrestricted circula
tion allowed rudist reefs to flourish during most 
of Washitan time around the northern perimeter of 
the Maverick basin, where upper parts of the Devils 
River Formation formed in mostly open shallow-marine 
environments of moderate-to-high wave and current 
energy. The reefs might have emerged from the 
sea intermittently during middle Washitan time when 
they are believed to have been extensively leached, 
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dolomitized, and recrystallized {R.W. Maday, U.S. Geo
logical Survey, written commun., 1987). 

The geologic histories of the Maverick basin and the 
Devils River trend are complex because of wide ranging 
depositional, tectonic, and diagenetic conditions. For 
detailed accounts of these conditions and their effects, 
the reader is referred to Humphreys {1984, p. 34-59) 
and Miller {1984, p. 3-33). 

Toward the end of early Washitan time and continu
ing into late Washitan time, the sea withdrew from the 
central Texas platform in response to tectonic upwarp
ing of the Comanche shelf {Rose, 1972, p. 71). Soil and 
caliche horizons developed on emergent northwestern 
parts of the central Texas platform {Smith and Brown, 
1983, p. 23). Freshwater marl and limestone formed in 
marshy environments on the lower-lying southeastern 
margin of the platform {Halley and Rose, 1977, p. 213-
215). Approximately 100 ft of lower Washita strata was 
eroded from the crest of the San Marcos arch and upper 
surfaces of the remaining rocks were karstified 
{Hammond, 1984). Much of the paleokarst and many of 
the caverns that today occur in the Edwards Plateau 
{Kastning, 1983) probably originated during the Washi
tan episodes of subaerial exposure. 

The open sea returned during Washitan time and the 
Georgetown Formation-a nodular, slightly argilla
ceous, generally thin-bedded limestone-was deposited 
over the San Marcos arch. Biodastic sand and carbonate 
mud belonging to upper parts of the Segovia and Fort 
Lancaster Formations were deposited during this time 
over the central Texas platform in relatively shallow, 
well-circulated seawater {Rose, 1972, p. 71). A shoaling
upward pattern of deposition prevailed around the 
northern margin of the Maverick basin, where the 
deposits reflect the effects of sediment reworking and 
moderate-to-high wave and current velocities. The 
upper part of the Salmon Peak Formation formed when 
a tongue of mostly grainstone prograded southward 
over the Maverick basin from the Devils River trend 
{fig. 12, L-L' ). By this time, the rate of reef growth in the 
Devils River trend probably exceeded the rate of sub
sidence in the Maverick basin {Humphreys, 1984, p. 56). 

Following regional uplift near the end of Washitan 
time and the additional erosion of sediments from the 
crest of the central Texas platform, the open sea 
returned once again to west-central Texas. The 
Comanche shelf was blanketed by the Del Rio Clay. 
Silt, clay, and marly limestone of this relatively thin, 
open-marine deposit topped the Maverick basin, 
which by late Washitan time was no longer a distinct 
depositional basin. Carbonate sedimentation decreased 
sharply as fine-grained, terrigenous sediment began 
to dominate and impede the growth of carbonate
producing organisms in environments no longer shel-

tered by the Maverick basin or Stuart City reef trend 
{C.I. Smith, University of Texas at Arlington, oral 
commun., 1989). 

Following uplift of the central Texas Platform 
just before the end of Washitan time, erosion stripped 
much-and in places, all-upper Washita strata from 
the study area. The sea returned near the end of 
Washitan time and blanketed west-central Texas with 
an open-shelf mudstone known today as the Buda 
Limestone. 

Gulfian Epoch: Eaglefordian through Navarroan Ages 

During Eaglefordian {early Gulfian) through 
Navarroan {late Gulfian) time, the Buda Limestone was 
covered with 2,000 to perhaps 4,000 ft of sandstone, 
shale, marl, and chalk {Waters and others, 1955, 
p. 1,831). Except for some Eagle Ford sediments in the 
southwestern part of the study area that possibly were 
deposited by high-energy oceanic currents {C.I. Smith, 
University of Texas at Arlington, oral commun., 1989), 
most of the Gulf strata formed in low-energy, open-shelf 
environments. Accordingly, most of the Gulf strata are 
fine-grained, strongly cemented, and virtually imper
meable to ground water {Maclay and Small, 1986, 
table 1). 

Near the end of the Cretaceous Period, the study area 
entered a prolonged interval of uplift in association 
with the Laramide orogeny and Basin and Range defor
mation of northern Mexico {Henry and Price, 1985; 
Ewing, 1991). Subsequent erosion has removed most 
Gulf strata from the study area. The remaining Gulf 
rocks include sparse outcrops and shallow subcrops of 
Eagle Ford and Austin strata in the Edwards Plateau 
and in the Trans-Pecos and relatively thick, steeply dip
ping Eagle Ford-through-Navarro strata above the 
Ouachita structural belt {fig. 6). The Cretaceous rocks of 
the study area are separated from the Cenozoic rocks by 
a major unconformity {Adkins, 1933). 

POST-CRETACEOUS HISTORY 

The post-Cretaceous geologic history of west-central 
Texas was dominated by widespread uplift and erosion, 
concurrent with deposition in the Gulf of Mexico. 
During the Cenozoic Era, a thick succession of offlap
ping deltaic deposits built the Gulf Coastal Plain with 
detritus eroded from Paleozoic and Mesozoic rocks on 
the uplifted continental interior {Wilhelm and Ewing, 
1972). Cenozoic deposits in the study area include 
thick deposits of Tertiary and Quaternary alluvium 
along the Pecos River and sparse remnants of the 
(1) upper Tertiary Ogallala Formation, {2) Pliocene 
{Uvalde gravel) and Pleistocene terrace deposits, and 
(3) Holocene streambed deposits. Only the thick 
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deposits of Cenozoic alluvium along the Pecos River 
markedly affect the hydrology of the Edwards-Trinity 
aqulfer system. 

A large volume of Cretaceous rock was removed 
from the northwestern part of the study area during late 
Mesozoic through early Cenozoic hme as the result of 
structural deformation, salt dissolution, and erosion 
along what is now the Pecos River valley. As Paleozoic 
sediments in the Delaware basin (fig. 6) were uplifted in 
association with the Laramide orogeny (Henry and 
Price, 1985), deformation of massive Upper Permian 
salt deposits caused faulting and fracturing within the 
overlying Triassic and Cretaceous strata (Wessel, 1988, 
fig. 14). Solution channels formed in the deep subsur
face as fresh ground water penetrated the structurally 
deformed terrain and dissolved halite, gypsum, and 
anhydrite from U1e Upper Permian rocks (Maley and 
Huffington, 1953). Eventually, the overlying strata col
lapsed into the hollow subsurface, forming two elon
gate troughs (pl. 2) between the souU1eastern comer of 
New Mexico and the northwestern part of Pecos 
County (Ashworth, 1990). The troughs filled during 
Tertiary and Quaternary time with more than 1,500 ft of 
talus and alluvial fiJl, known as the Cenozoic Pecos 
alluvium. 

During early Tertiary time, as uplift dominated the 
western part of the study area, sediments east of the 
Ouachita structural belt (fig. 6) continued to subside 
into the Gulf of Mexico (Walper and Miller, 1985). Ten
sile stresses accumulated in the Cretaceous rocks where 
they arched over the Ouachita structural belt (Flawn, 
1956, p . 32). The crus tal tension culminated between 
]ate Oligocene through early Miocene time (Weeks, 
1945) with a series of discontinuous, generally en eche
lon and mostly down-to-the-southeast faults. These 
faults profoundly changed the landscape of central 
Texas (fig. 14). 

The Balcones fault zone is defined by a series of high
angle normal faults that are aligned with the Ouachita 
stn1ctui-al belt where it bends around the southeastern 
margin of the Llano uplift (fig. 6). The faul ts disrupt 
Lower Cretaceous through Paleocene strata at the sur
face (Murray, 1961, p . 176) and extend downward .into 
Paleozoic rocks of the Ouachita fac:ies (fig. 5). The align
ment of the faults probably is influenced by lines of 
weakness .. including relic faults, in the Ouachita struc
tural belt (Flawn and others, 1961, p. 190). Maximum 
vertical displacements are observed over U1e San Mar
cos arch in Bexar, Comal, Hays, and Travis Counties. 
Weeks (1945, p. 1,734) estima ted that the total vertical 
displacement across the Balcones fault zone was about 
1,200 ft near San Antonio and about 900 ft near Austin. 

The Bakones faulting disrupted the la teral continuity 
of Cretaceous strata (fig. 14) and initiated hydrogeo-

logic conditions that ultimately produced the Edwards 
aquifer of the Balcones fault zone (Maclay and Small, 
1986), one of the most permeable and productive aqui
fers in the Nation. The Cretaceous strata were displaced 
vertically, fractured intensjvely, and rotated differen
tiaJly within a series of southwest-to-northeast trending 
fault blocks that characterize the fault zone. Ground
water flow shiited toward the northeast in response to 
rejuvenated hydraulic gradients in that direction and 
high-angle barrier faults that blocked old, southeast
wa rd £towpaths. New flowpaths developed subparallel 
to the strike of the fault zone as evaporites and soluble 
calcareous constituents (other carbonate minerals and 
allochems) dissolved from the fractured strata and dis
d1arged to downgradient springs and streams. 

Springs originated in topographically low areas 
where barrier faults intercepted the lateral flow of 
confined water at depth and diverted it to the surface 
along paths of least resistance (Abbott, 1977). Aquifers 
developed as flowpaths converged toward spring 
ou tlets, and the rocks became more permeable through 
dissolution. Solution channels spread outward from the 
springs, and zones of honeycombed and cavernous 
poros1ty evolved into major conduits of ground-water 
flow (Woodruff and Abbott, 1986, p . 77). The major 
springs (fig. 3) persisted and control modern potentio
metric levels and discharge patterns (Bush and others, 
1993}. 

Streams that before the faulting had meandered gulf
ward under low gradients were out of equilibrium with 
the fau lted topography. Although most of the old (pre
fault) watercourses had flowed generally eastward, 
headward erosjon by the new (post-fault) streams cut 
northwestward across the Balcones escarpment (fig. 3) 
toward the Edwards Plateau. Many of the older, east
flowing stTeams were pirated by the younger, higher
gradient streams that formed normal to the escarpment 
(Woodruff and Abbott, 1986, fig. 5). The rates of down
cutting increased after piracy, as larger volumes of djs
charge resulted from the newly acquired headwaters. 

Stream erosion eventually breached the overlying, 
low-permeability Gulf rocks and provided discharge 
areas for aquifers in the underlying, more permeable 
Comanche rocks. All but minor remnants of Fredericks
burg and Washita strata were removed from a 20- to 50-
mi-wide area between the Balcones fault zone and the 
Edwards Plateau. This area, the Hill Country, is charac
terized today by vast outcrops of irregularly eroded 
Trinity strata. 

The rocks in the Hill Country, Edwards Plateau, 
and Trans-Pecos mostly were excluded from the large
scale normal faulting, intensive fracturing, and 
subsequent dissolution that controUed the origin 
of the Edwards aquifer in the Bakones fault zone 
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Consequently, the hydraulic characteristics of the Trin
ity and Edwards~Trinity aquifers more closely resemble 
those of each other than those of the Edwards aquifer. 

Outside the Balcones fault zone, the dominant effects 
of casbonate diagenesis (Bathurst, 1975) on the hydrau
lic characteristics of the Edwards-Trinity aquifer system 
have resulted most importantly from cementation, 
recrystallization, and neomorphism. (Neomorphism is 
a comprehensive tenn to describe processes of recrystal
lization and replacement where the mineralogy might 
have changed or where the mechanism of change is 
impossible to distinguish (Folk, 1962, p. 20-21).) While 
cementation destroyed primary intergranular porosity, 
recrystallization sharpJy reduced the intercrystalline 
porosity of most carbonate rocks. The mineralogically 
Lmstable minerals, high-magnesium calcite and arago
nite, mostly were replaced by low-magnesium calcite, 
the most stable form of calcium carbonate. Because 
cementation, recrystallization, and replacement typi
cally reduced or obliterated the primary porosity of 
most carbonate rocks outside the fault zone, the 
hydraulic conductivity of aquifers in the Hill Country, 
Edwards Plateau, and Trans-Pecos typically has 
decreased over geologic time. 

Within the Balcones fau lt zone, however, the hydrau
lic conductivity of carbonate strata typically has 
increased over time as the result of large-scale normal 
faulting, coupled with the associated fracturing and 
subsequent dissolution. The faulting vertically dis
placed the terrain, which increased hydraulic gradients 
and helped initiate a dynamic regime of shallow 
ground-water flow. fn addition to forming new porosity 
{within the fractures), the fracturing increased the 
hydraulic conductivity by interconnecting voids that, 
before the faulting, had been isolated . The dissolution 
of evaporites and soluble calcareous constituents 
formed moldic and other forms of fabric-selective 
porosity (Choquette and Pray, 1970) that increased 
hydraulic conductivity locally. Dissolution along frac
tures and bedding planes formed joint cavities and 
solution channels that eventually became the principal 
conduits of regional ground-water flow (Woodruff and 
Abbott, 1986, p. 77). The increases in hydraulic conduc
tivity were greatest in shallow parts of the fault zone 
because fraclures typically close with increasing depth 
below land surface and dissolution is most active near 
the interval of water-table fluctuation (LeGrand and 
Stringfield, 1971, p. 1,286). 

A dynamic regime of shallow freshwater circulation 
probably has existed in the Balcones fault zone since 
Miocene time (Ellis, 1986), after the brunt of the faulting 
ruptured the thick overburden of hydraulically tight 
Gulf strata and exposed the relatively permeable upper 
Comanche strata to meteoric conditions (fig. 14). The 

concentration of high-angle faults and associated frac
tures facilitated the perco1ation of meteoric water and 
extended the depth of freshwater diagenesis. The par
tial pressure of dissolved carbon dioxide, derived from 
the atmosphere and soil to form carbonic acid, 
increased the solubility of calcareous constituents. 
Previously leached strata (paleokarst) provided incipi
ent avenues through which meteoric water could enter 
and dissolved constituents could exit the shallow sub
surface. The hydraulic conductivity of the Edwards 
aquifer increased rapidly in humid post-fault environ
ments, as evaporites (principally anhydrite and gyp
sum), other unstable minerals (such as aragonite and 
high-magnesium calcite), and a11ochems (fossil parts, 
intraclasts, pellets, and oolites) dissolved along frac
tures, bedding planes, and burrows (Abbott, 1975, 
p. 255-267). 

Additional increases in the hydraulic conductivity of 
the Edwards aquifer resulted from dedolomitization 
(Maclay and Small, 1986, p. 31), a form of incongruent 
dissolution in which dolomite in the presence of 
dissolved gypsum is replaced by calcite. Dedolomitiza
tion is a near-surface phenomenon (De Groot, 1967) 
prompted by the addition of calcium ions through the 
dissolution of gypsum and the removal of magnesium 
ions through freshwater flushing (Back and others, 
1983). Although dedolomitization, by itseJf, might not 
necessarily increase hydraulic conductivity, the result
ing "calcite after dolomite;' or dedolomite, can be more 
soluble than the original dolomite (Evamy, 1967). The 
enhanced hydraulic conductivity of dolomitic strata in 
the Balcones fault .zone probably results most impor
tantly through the dissolution of the secondary calcite 
that resulted from dedolomitization. 

Dedolomite in the Edwards aquifer does not appear 
to have resulted from pre-Miocene diagenesis, nor 
does it appear related either lo ancient or to recent 
weathering surfaces (Ellis, 1986, p. 109). Dedolomitiza
tion in the Balcones fault zone would have required the 
rapid influx of meteoric water and the rapid .flushing of 
magnesium-rich brines. The widespread existence of 
dedolomite to depths of 650 ft on the freshwater side of 
the fresh water/ saline-water transition zone, coupled 
with its absence on the saline-water side, is evidence 
that dedolomitization in the fault zone took place since 
the Balcones faulting initiated conditions that ulti
mately produced the Bdwards aquifer. Most dedolomite 
in the Edwards aquifer probably formed during the last 
15 to ZO million years (R.W. Maclay, U.S. Geological Sur
vey, written commun., 1990). 
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TABLE 2.-Approximate maximum thickness of lithostratigraphic units that compose the Edwards-Trinity aquifer system, west
central Texas 

Lithostratigraphic unit 

Navarro Group .............................................................................. . 
Taylor Group ................................................................................. . 
Austin Group ................................................................................. . 
Eagle Ford Group .......................................................................... . 
Buda Limestone ............................................................................ . 

Del Rio Clay ................................................................................... . 
Georgetown Formation ................................................................ . 
Salmon Peak Formation ............................................................... . 
Devils River Formation ................................................................ . 
Boracho Formation ....................................................................... . 

Fort Lancaster Formation ............................................................ . 
Segovia Formation ........................................................................ . 
Person Formation ......................................................................... . 
McKnight Formation .................................................................... . 
Finlay Formation .......................................................................... . 

Fort Terrett Formation .................................................................. . 
West Nueces Formation ............................................................... . 
Kainer Formation .......................................................................... . 
Maxon Sand ................................................................................... . 
Glen Rose Limestone .................................................................... . 

Cox Sandstone ............................................................................... . 
Yearwood Formation .................................................................... . 
Basal Cretaceous sand .................................................................. . 
Hensel Sand/Bexar Shale 
Member of Pearsall Formation .................................................. . 

Cow Creek Limestone/Cow Creek Limestone 
Member of Pearsall Formation .................................................. . 

Hammett Shale/Pine Island Shale 
Member of Pearsall Formation .................................................. . 

Sycamore Sand .............................................................................. . 

Sligo Formation ............................................................................. . 
Hosston Formation ....................................................................... . 

Thickness 
(feet) 

500 
500 
350 
250 
200 

170 
60 

500 
700 
410 

405 
380 
260 
285 
165 

300 
260 
400 
200 

1,530 

170 
180 
395 

210 

88 

130 
50 

240 
880 

Source of thickness data 

Maclay and Sm.all, 1986, table 1 
. ...................... Do .................... . 
. ...................... Do .................... . 
. ...................... Do .................... . 
Small and Ozuna, 1993, table 1 

C.I. Smith, written commun., 1989 
Rose, 1972, fig. 16 
Humphreys, 1984, fig. 2 
Maclay and Small, 1986, table 1 
Brand and Deford, 1958, fig. 2 

C.I. Smith, written commun., 1989 
Rose,1972,fig.23 
Rose, 1972, fig. 15 
Carr, 1987, p. 21 
Small and Ozuna, 1993, table 1 

Rose, 1972, fig. 21 
Miller, 1984, p. 9 
Rose, 1972, fig. 14 
C.I. Smith, written commun., 1989 
Welder and Reeves, 1964, table 1 

Brand and Deford, 1958, fig. 2 
. .................... Do .................... . 
Rom.anak, 1988, p. 21; Wessel, 1988 

Imlay, 1945, table 2 

. ............ Do ............ . 

Amsbury, 1974, fig. 12 
DeCook, 1963, table 3 

Imlay, 1945, table 2 
. ............ Do ............ . 

B29 

STRATIGRAPHIC CONDITIONS 

The geology of west-central Texas has been studied 
extensively by the petroleum industry, academic insti
tutions, and government agencies. Several correlation 
charts, reflecting different interpretations by different 
workers, are published for strata that compose the 
Edwards-Trinity aquifer system. 

The Cretaceous nomenclature of west-central Texas 
was synthesized for plate 1 from several publications. 
By combining the pertinent chronostratigraphic and 
lithostratigraphic nomenclature with aquifer and 

confining unit terminology, plate 1 summarizes the 
relation between stratigraphy and ground-water 
hydrology in the RASA study area (fig. 1). Because the 
correlation chart was compiled from several sources, 
the stratigraphic names do not necessarily conform to 
current usage of the U.S. Geological Survey. The aquifer 
names (except for the High Plains aquifer of Weeks and 
others (1988)) were adopted from the Texas Water Plan 
(Texas Water Development Board, 1990, p. 1-5 and 1-6). 
The approximate maximum thicknesses of the lithos
tratigraphic units that compose the Edwards-Trinity 
aquifer system are shown in table 2. 
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Hydrogeologic sections through various parts of the 
study area show the vertical distribution of strata that 
contain the aquifers and confining units of the 
Edwards-Trinity aquifer system (pls. 2-8). The sections 
primarily are based on interpretation of borehole geo
physical (electric) logs that were purchased from the 
Petroleum Information Corp. The locations of the 65 
wells from which the borehole data were taken are 
shown in figure 15. Most of the stratigraphic contacts 
shown on the sections were interpreted from resistivity, 
spontaneous potential, and natural gamma ray logs that 
primarily were obtained from hydrocarbon exploration 
wells. A tracing of each electric log used for control is 
reproduced on the sections, and each well is described 
above the appropriate tracing(s). The descriptions cite 
(from top to bottom) the well operator name, lease or 
well name, well number, and altitude of land surface. 
The depth of the well, if known, is given below each 
tracing. The stratigraphic contacts interpreted from the 
electric logs are supplemented on the hydrogeologic 
sections with published stratigraphic and structural 
data from reports cited in the text. 

ROCKS OF TRINITIAN AGE 

The correlation of the Trinity strata (pl. 1) primarily 
is based on descriptions by Forgotson (1956), Lozo and 
Stricklin (1956, fig. 4), Brand and Deford (1958, fig. 2), 
Loucks (1977, fig. 4), and Smith and Brown (1983, fig. 3). 
The lateral and vertical distributions of the Trinity strata 
are summarized in figures 8 and 9, respectively. 

Sediments in the Trinity outcrop between the top of 
Paleozoic rocks and the base of the Glen Rose Lime
stone were originally called the Travis Peak Formation 
(Taff, 1892; Hill and Vaughan, 1898; and Hill, 1901). 
After finding key disconformities and an additional 
shale unit within the original Travis Peak Formation, 
Lozo and Stricklin (1956) raised each member of the 
Travis Peak sequence to formational rank, and recom
mended that Travis Peak nomenclature be "*** deleted 
from modern stratigraphic terminology or reserved for 
use by laymen." However, in recognition of usage that 
continues locally, the term Travis Peak equivalent is 
applied in this report to the outcrop and shallow sub
crop of Trinity strata in the Hill Country to represent the 
combined Sycamore Sand, Hammett Shale, Cow Creek 
Limestone, and Hensel Sand (pl. 1). 

The Pearsall Formation was defined by Imlay (1945, 
p. 1,441) to include sediments above the Sligo Forma
tion and below the Glen Rose Limestone that represent 
the subsurface equivalents of what at that time (1945) 
was recognized as the Travis Peak Formation of the out
crop (Taff, 1892; Hill and Vaughan, 1898; and Hill, 1901). 
The Pearsall Formation is applied in this report to the 

subcrop of Trinity strata in the Balcones fault zone 
where it contains the Pine Island Shale, Cow Creek 
Limestone, and Bexar Shale Members (pl. 1) and to the 
south-central part of Edwards County, where the forma
tion is not differentiated into members (fig. 8). 

The Hosston Formation typically is a siliciclastic silt
stone and sandstone lithofacies in updip areas and 
a dolomitic mudstone and grainstone lithofacies in 
downdip areas. The downdip dolomitic sediments 
grade upward into evaporites and intertidal limestone 
and dolostone of the Sligo Formation (Bebout and 
others, 1981). From a shallow-marine carbonate litho
facies in downdip areas, the Sligo Formation grades 
updip, toward the Llano uplift (fig. 8), into the terrige
nous elastic lithology of the Hosston Formation (fig. 9). 
Farther updip, the Hosston Formation grades into 
the Sycamore Sand (Lozo and Smith, 1964) of the 
outcrop area. The Sycamore Sand is a elastic unit com
posed predominately of quartzose sand and gravel, 
with some feldspathic and dolomitic detritus (Amsbury, 
1974, p. 6). 

The Hammett Shale (Lozo and Stricklin, 1956) in the 
Hill Country has the same stratigraphic position as the 
genetically similar Pine Island Shale Member of the 
Pearsall Formation (Forgotson, 1956) in the Balcones 
fault zone (pl. l); the different nomenclature reflects the 
preferred usage in each area (Murray, 1961, p. 308-309). 
The Pine Island Shale Member extends eastward from 
the Balcones fault zone and is one of the most persistent 
Lower Cretaceous rock units in east Texas. The updip 
Hammett Shale typically is a burrowed mixture of clay, 
terrigenous silt, carbonate mud, silt-sized dolomite, and 
carbonate particles (Amsbury, 1974). The downdip Pine 
Island Shale Member primarily is a gray to black 
("splintery") calcareous shale interbedded with dense 
gray limestone (Forgotson, 1957). The Hammett Shale 
and Pine Island Shale lithostrome interfingers vertically 
with the overlying Cow Creek Limestone and Cow 
Creek Limestone Member. 

The largely bioclastic Cow Creek Limestone (Lozo 
and Stricklin, 1956) mostly is a regressive beach 
sequence on the southern flank of the Llano uplift 
(Stricklin and Smith, 1973). The lower part of the 
Cow Creek Limestone generally is a fine- to coarse
grained calcarenitic limestone, with large oyster frag
ments. The middle part is a silty calcarenite, containing 
carbonate concretions and fine quartz sand. The upper 
part is a crossbedded beach coquina, composed prima
rily of oyster-shell detritus, poorly sorted quartz grains, 
and scattered chert pebbles. The updip Cow Creek 
Limestone is overlain by the Hensel Sand, and the 
downdip Cow Creek Limestone Member of the Pearsall 
Formation (Forgotson, 1956) is overlain by the Bexar 
Shale Member (fig. 9, H-ff). 
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The Bexar Shale Member of the Pearsall Formation 
(Forgotson, 1956) typically is a mixture of dark mud
stone, clay, and shale. The name is derived from Bexar 
County, where the unit is particularly distinct on elec
tric logs (Forgotson, 1957, p. 2,347). In this report, the 
Bexar Shale Member applies to the gray to black calcar
eous shale with intermixed thin, dense, finely crystal
line beds of limestone between the Cow Creek 
Limestone Member and Glen Rose Limestone through
out the Balcones fault zone (pl. 1). The Bexar Shale 
Member has been interpreted as the fine-grained, 
marine equivalent of the near-shore, terrigenous litho
facies of the Hensel Sand (Loucks, 1977, p. 106). 

The Hensel Sand (Lozo and Stricklin, 1956) com
prises a weakly cemented mixture of ferruginous clay, 
quartz and calcareous sand (crossbedded in places), and 
chert and dolomite pebbles, which typically form a 
basal conglomerate (Inden, 1974). The elastic sediments 
of this time-transgressive unit weather to a distinctive 
nonuniform rusty-yellow appearance. Downdip parts 
of the Hensel Sand on the western flank of the Llano 
uplift (fig. 9, 1-n grade northwestward into the geneti
cally similar basal Cretaceous sand. Updip parts of the 
Hensel Sand on the southern flank of the Llano uplift 
(fig. 9, H-H') have been interpreted as the elastic, shore
ward equivalent of the Glen Rose Limestone (Stricklin 
and others, 1971). 

The Glen Rose Limestone (Lozo and Stricklin, 1956) 
is a sandy, fossiliferous limestone and dolostone unit, 
characterized by repetitious interbeds of calcareous 
marl, clay, and shale and laterally persistent stringers of 
gypsum and anhydrite. The (informal) lower member 
of the Glen Rose Limestone comprises mostly medium
thick beds of limestone, dolostone, and dolomitic lime
stone with diverse mollusk assemblages and locally dis
tributed rudist reefs (Perkins, 1974). The (informal) 
upper member of the Glen Rose predominately is a 
thin- to medium-bedded sequence of nonresistant marls 
alternating with resistant beds of dolostone, mudstone, 
and bioclastic limestone (Stricklin and others, 1971). 
Reef structures mostly occur in the southeastern part of 
the Hill Country within uppermost intervals of the 
lower member (Perkins, 1974, p. 131-171). Characteris
tically, the upper member contains no evidence of reef 
formation and one or more evaporite stringers. 
The alternating lithology of the different interbeds 
within middle and upper parts of the Glen Rose Lime
stone imparts an uneven resistance to erosion, which 
renders a stairlike topographic profile to much of the 
Hill Country. 

The calcareous, shallow-marine lithology of the Glen 
Rose Limestone grades northward into a quartzose 
elastic, terrestrial lithology of the Hensel Sand in the 
eastern part of the study area and the basal Cretaceous. 

sand in the western part (fig. 8). The location of this 
carbonate-to-elastic facies transition, known as the Glen 
Rose pinchout, is approximated in figure 8 by the zig
zag pattern between northern Blanco and southern 
Pecos Counties. In the southern parts of the Edwards 
Plateau and Trans-Pecos, the Glen Rose Limestone gen
erally is overlain by the Maxon Sand. 

The Maxon Sand (King, 1980, p. 21) predominately is 
a brownish, well indurated, coarse- to medium-grained, 
crossbedded sandstone, with lesser amounts of con
glomerate, mudstone, and limestone (Butterworth, 
1970, p. 4). The sandstone mainly is composed of quartz 
with minor amounts of feldspar and heavy minerals 
eroded from Permian and Triassic rocks northwest of 
the study area. The constituents generally are consoli
dated with calcite, hematite, and kaolinite cements. The 
Maxon Sand forms conspicuous ledges atop the Glen 
Rose Limestone where these units crop out along 
escarpments east of the Marathon uplift in northeastern 
Brewster and southern Pecos Counties (fig. 8). From 
Terrell County eastward, the Maxon Sand mostly is bur
ied beneath the Fort Terrett Formation. 

The (informal) basal Cretaceous sand (Smith and 
Brown, 1983) is the sole Trinity rock unit in the northern 
part of the study area (fig. 8, pl. 1). The basal Cretaceous 
sand underlies the updip wedge of Glen Rose Lime
stone in southwestern parts of the study area, where the 
sand is stratigraphically equivalent to the Hosston For
mation, Hammett Shale, Cow Creek Limestone, and 
Hensel Sand (fig. 9, 1-f'). North of the updip limit of the 
Glen Rose Limestone, the basal Cretaceous sand under
lies either the Finlay or Fort Terrett Formations of Fred
ericksburgian age and includes sediments equivalent to 
the Maxon Sand. The basal Cretaceous sand of this 
report includes the "basement sands," "Trinity sand," 
and "basal Cretaceous sandstone" of previous reports, 
and it incorporates the Yearwood Formation and Cox 
Sandstone of Brand and Deford (1958). 

The basal Cretaceous sand generally is observed 
as varying mixtures of sandstone, siltstone, and con
glomerate. The major constituents are well-rounded 
fragments of quartz, chert, and feldspar derived from 
Permian and Triassic red beds. Calcite is the dominant 
cement, but dolomite, ankerite, silica, kaolinite, and 
hematite are prevalent locally (Romanak, 1988, p. 27). 
This diverse, areally extensive deposit generally is 
unfossiliferous and varies both vertically and laterally 
in color, texture, composition, and degree of cementa
tion. The lower part of the unit generally is coarse 
grained; a fine- to medium-grained sandstone replaces 
a basal conglomerate in places. A finer grained, varie
gated middle section is crossbedded in places and indu
rated locally with calcareous cement. Upper parts of the 
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unit might include small amounts of limestone and 
thin, calcareous shale interbeds. 

ROCKS OF FREDERICKSBURGIAN AND WASHITAN AGES 

The correlation of the Fredericksburg and Washita 
strata (pl. 1) primarily is based on descriptions by 
Brand and Deford (1958), Lozo and Smith (1964), Rose 
(1972), and Smith and Brown (1983). The correlation 
chart relates (1) the Edwards Group of Rose (1972) in 
the northeastern part of the Balcones fault zone and 
eastern part of the Edwards Plateau; (2) the Devils 
River, West Nueces, McKnight, and Salmon Peak For
mations of Lozo and Smith (1964) in the southwestern 
part of the Balcones fault zone and south-central part of 
the Edwards Plateau; (3) the Finlay and Boracho Forma
tions of Brand and Deford (1958) in the northwestern 
part of the Trans-Pecos and western part of the Edwards 
Plateau; and (4) the Fort Terrett and Fort Lancaster For
mations of Smith and Brown (1983) in the southeastern 
part of the Trans-Pecos and north-central part of the 
Edwards Plateau. The lateral and vertical distributions 
of the Fredericksburg and lower Washita strata are sum
marized in figures 11 and 12, respectively. 

The Edwards Group of Rose (1972) includes all of the 
Fredericksburg strata and the lower part of the Washita 
strata in the northeastern part of the Balcones fault zone 
and in the eastern part of the Edwards Plateau. In the 
northeastern part of the Balcones fault zone, the 
Edwards Group consists of the Kainer and Person For
mations. In the eastern part of the Edwards Plateau, the 
Edwards Group consists of the Fort Terrett and Segovia 
Formations. 

Across the western part of the Balcones fault zone, 
the southwestern part of the Hill Country, and the 
southern part of the Edwards Plateau, the Kainer, 
Person, Fort Terrett, Segovia, and Fort Lancaster rock 
sequences lose their identities against the Devils River 
trend, a narrow, semioval carbonate bank (figs. 11, 12, 
L-L'). The Devils River trend (fig. 6) bounds the north
ern part of the Maverick basin (Winter, 1962), which 
also is bound by the Stuart City reef trend on the south 
and by the San Marcos arch on the east. The Devils 
River trend, represented stratigraphically by the Devils 
River Formation (Miller, 1984), is a composite of dolo
stone, fossiliferous limestone, and reef debris (Lozo and 
Smith, 1964, p. 290-296). The lower part of the Devils 
River Formation is stratigraphically continuous with 
the lower, dolomitic part of the Fort Terrett Formation. 
However, because the Devils River Formation is rela
tively homogeneous from top to bottom, it is impracti
cal to subdivide this formation, except to recognize the 
informal lower (dolomitic) and upper (limestone) parts. 

The Fredericksburg and lower Washita rock units 
of the Maverick basin (Lozo and Smith, 1964) are the 
West Nueces, McKnight, and Salmon Peak Formations. 
The West Nueces Formation is a transgressive litho
facies that closely resembles the nodular shell-fragment 
limestone at the base of the Fort Terrett Formation and 
in lower parts of the Devils River Formation (Smith, 
1979, p. 15). According to Maclay and Small (1983, 
p. 132), the McKnight Formation predominately is a 
euxinic deposit that "*** grades upward from thin
bedded carbonate mudstones to petroliferous shales 
and evaporites and terminates in a layer of pelleted 
grainstones." The Salmon Peak Formation (Humphreys, 
1984) predominately is a dense, thick-bedded, deep
water mudstone that grades upward to a crossbedded, 
rudist-shell grainstone (Smith, 1979, p. 16). 

Smith and Brown (1983) extended the Fort Terrett 
Formation (Rose, 1972) to include Fredericksburg strata 
in the central and western parts of the Edwards Plateau 
and in most of eastern Pecos and Terrell Counties of the 
Trans-Pecos (fig. 11). The Fort Terrett Formation shows 
strong lateral continuity, featuring a basal transgressive 
unit overlain by a distinctive burrowed zone, in tum 
overlain by thin- to medium-bedded bioclastic lime
stone and dolomitic strata. Although the effects of dolo
mitization and neomorphic alteration within the 
formation are prevalent in the eastern part of the 
Edwards Plateau (Rose, 1972, p. 29-46), they are much 
less common in the western part. Interbedded gypsum 
of the "Kirschberg evaporite zone," or a collapse breccia 
resulting from dissolution of the gypsum, is most com
mon in the northeastern part of the Edwards Plateau. 

The Fort Terrett Formation grades into the Finlay 
Formation (Brand and Deford, 1958) near the western 
limits of the study area, where the Finlay Formation 
unconformably overlies the basal Cretaceous sand of 
Trinitian age (figs. 11, 12, K-K'). The Finlay Formation 
is composed mostly of gray, massive to thick-bedded, 
cherty and marly limestone, with interbeds of gray to 
brown quartz sandstone and shale near the base and 
thin- to thick-bedded fossiliferous limestone near the 
top (Reaser and Malott, 1985). The Fort Terrett 
Formation grades southward through the Big Bend area 
of Texas (fig. 3) into the Telephone Canyon and Del 
Carmen Formations (figs. 11, 12, M-M') of northern 
Mexico (Smith, 1970). 

The Boracho Formation unconformably overlies the 
Finlay Formation and includes all of the Fredericksburg 
and Washita strata between the Finlay Formation and 
the Del Rio Clay, or the Buda Limestone where the Del 
Rio Clay is absent. The Boracho Formation (Brand and 
Deford, 1958) characteristically is limestone and marl, 
with a dominantly marly lower part. The upper part 
mostly is composed of massive, argillaceous limestone 
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that typically forms a steep slope below a caprock of 
Buda Limestone. 

The Fort Lancaster Formation (Smith and Brown, 
1983), composed of uppermost Fredericksburg and low
ermost Washita strata in the north-central part of the 
Edwards Plateau and eastern part of the Trans-Pecos, 
is equivalent to the Segovia Formation on the east and 
the Boracho Formation on the west (figs. 11, 12, K-K'). 
The Fort Lancaster Formation was deposited mostly in 
open shallow-marine to open-shelf environments (Scott 
and Kidson, 1977, p. 174) on the southwestern flank of 
the central Texas platform in water that deepened 
toward the Fort Stockton basin (figs. 6, 10). Relatively 
thick-bedded, rudist-bearing limestone helps distin
guish eastern parts of the Fort Lancaster Formation 
from the generally thinner-bedded dolostone and dolo
mitic limestone of the Segovia Formation that formed 
concurrently in intertidal and restricted shallow-marine 
environments atop the central Texas platform. The Fort 
Lancaster Formation thickens toward the west and 
south and shows a decreasing density of rudists and of 
miliolid and shell-fragment grainstones toward the 
west and north, with an increasing incidence of ammo
nites, pelecypods, and marly sediments (C.I. Smith, 
University of Texas at Arlington, oral commun., 1989). 
The Fort Lancaster Formation grades southward 
through the Big Bend area of Texas into the Sue Peaks 
and Santa Elena Formations (figs. 11, 12, M-M') of 
northern Mexico (Smith, 1970). 

The marly, nodular limestone that composes basal 
parts of the Fort Lancaster and Sue Peaks Formations 
erodes to a distinctive, grass-covered slope over much 
of the Edwards Plateau and Trans-Pecos (Smith and 
Brown, 1983, p. 19). The outcrop characteristics of this 
ammonite-bearing horizon have helped geologists map 
the Fredericksburgian-Washitan boundary in the field 
for more than 100 years. 

The Del Rio Clay on the San Marcos arch consists of 
bluish-gray, calcareous clay and gypsiferous silt and 
shale, with abundant marine megafossils and pyrite 
(University of Texas, Bureau of Economic Geology, 
1983). In the eastern part of the Edwards Plateau, the 
Del Rio Clay typically is a yellowish-brown, poorly 
indurated calcareous clay that in places contains thin 
reddish-brown silty streaks and coquinoid lenses of 
small oysters (Rose, 1972, p. 43). In the Trans-Pecos 
and western part of the Edwards Plateau, the unit is fos
siliferous locally-containing some ammonites-and 
mostly consists of interbedded, thin, calcareous and sili
ceous flagstones and marly limestone (Adkins, 1933, 
p. 388-396). The Del Rio Clay almost everywhere con
tains pyrite that typically weathers to limonite and 
characteristically renders a rusty-yellow outcrop. From 
a maximum thickness of about 170 ft near the town of 

Del Rio (fig. 11), the formation thins in all direc
tions-but most sharply toward the north, where it 
occurs mainly as scattered, thin remnants atop the 
Edwards Plateau. 

The Buda Limestone on the San Marcos arch is a light 
gray, porcellaneous limestone with pelagic foramin
ifera, fragile mollusk fragments, and microspherulites 
(Rose, 1972, p. 27). In the eastern part of the Edwards 
Plateau, this open-shelf limestone consists of nodular 
micrite, mollusk-fragment biomicrite, and marly inter
beds (Rose, 1972, p. 43). In the Trans-Pecos and western 
part of the Edwards Plateau-where the unit typically 
is exposed as a light gray to white caprock on mesas 
that characterize the recently uplifted landscape-the 
Buda Limestone is slightly argillaceous, locally cross
bedded, and extremely hard (Brand and Deford, 1958, 
p. 385). Whereas fractured surfaces of Buda Limestone 
generally are hackly or conchoidal, weathered surfaces 
typically cast a nodular appearance. 

ROCKS OF EAGLEFORDIAN THROUGH NAVARROAN AGES 

The Del Rio Clay and Buda Limestone of Washitan 
age (Comanchean Series) are overlain in the Balcones 
fault zone by Eagle Ford, Austin, Taylor, and Navarro 
sediments of the Gulfian Series (pl. 1). The Eagle Ford
Navarro rock sequence is thickest in the Balcones fault 
zone where it forms the bulk of the Navarro-Del Rio 
confining unit. Collectively, the contributing units range 
from more than 1,200 to nearly 2,000 ft thick (table 2). 
The Eagle Ford, Austin, Taylor, and Navarro Groups 
consist primarily of interbedded shale, siltstone, lime
stone, chalk, and marl (University of Texas, Bureau of 
Economic Geology, 1974a; 1983). 

EDWARDS-TRINITY AQUIFER SYSTEM 

The Cretaceous strata of the study area thicken from 
less than 1,000 ft thick in the area of outcrop and shal
low subcrop (fig. 4) to more than 10,000 ft thick near the 
ancestral shelf edge (McFarlan, 1977, p. 5). The 
Edwards-Trinity aquifer system is within the updip, 
western part of this sediment wedge. Terrigenous elas
tic and terrestrial deposits of early Trinitian age grade 
upward into supratidal and intertidal evaporitic and 
dolomitic rocks and shallow-marine, lagoonal, and basi
nal carbonate strata of late Trinitian, Fredericksburgian, 
and Washitan age. A thick, downfaulted remnant of 
mostly open-shelf sediments of Eaglefordian through 
Navarroan age confines a small, southeastern part of 
the aquifer system. The relation between the strati
graphic and hydrogeologic units that compose the 
Edwards-Trinity aquifer system is summarized on 
plate 1. 
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The Cretaceous strata of the Edwards-Trinity aquifer 
system (pl. 1) are divided regionally into three aquifers 
and two confining units (fig. 2). The aquifers, from east 
to west and top to bottom, are (1) the Edwards aquifer 
in the Balcones fau lt zone; (2) the Trinity aquifer in the 
Balcones fault zone and Hill Country; and (3) the 
Edwards-Trinity aquifer in the Edwards Plateau and 
Trans-Pecos. The Navarro-Del Rio confining unit 
extends over about 70 percent of the Balcones fault 
zone, and the Hammett confining unit is present 
beneath about 80 percent of the HilJ Country and less 
than 10 percent of the Edwards Plateau. 

These aquifer and confining-unit divisions are based 
on regional contrasts in hydraulic conductivity that 
determine the relative capacity of the different rock 
units to transmit ground water over tens of square 
miles. The hydraulic conductivity of the strata was 
inferred largely from aquifer-test and specific-capacity 
data and an inherent, general relation between the 
stratigraphy and hydraulic conductivity. The aquifer
test and specific-capacity data were obtained mainly 
from Walker (1979), Rees and Buckner (1980), Ashworth 
(1983), Baker and others (1986), and Maday and Small 
(1986). A general relation between the stratigraphy and 
the hydraulic conductivity exists because the stratigra
phy reflects the spatial distribution of the individual 
rock units, and each rock unit resulted from a unique 
combination of depositional, tectonic, and diagenetic 
conditions. These same conditions control the distribu
tion of hydraulic conductivity. Therefore, the hydraulic 
conductivity of strata for which hydraulic data were nol 
available was estimated from the relation between 
stratigraphy Md hydraulic conductivity where data are 
available to infer that relation. 

The regional aquifers comprise strata that mainly are 
penneable as the result of fractures, joint cavities, 
and porosity caused by the dissolution of evaporites 
and relatively unstable carbonate constituents. The con
fining units comprise comparatively impermeable 
strata that are continuous over more than 100 mi2 and 
affect regional patterns of ground-water circulation. 
The confining units mostly are calcareous mudstone, 
siltstone, and shale of low-energy terrigenous and 
open-shelf environments. Because of the regional scope 
of the RASA study and the need to generalize from site
specific data, the aquifers include some confining strata 
and the confining units contain some strata permeable 
enough to supply sma ll amounts of water to a few wells 
in limited areas. 

HYDRAULIC CHARACTERISTICS 

POTENTIOMETRIC SURFACE 

The regional distribution of hydraulic head in 
the Edwards-Trinity aquifer system under long-tenn 
average, near-predevelopment (historical) conditions is 
shown in figure 16. The potentiometric-surface map is 
based on water levels measured in nearly 1,800 wells 
between 1915-69 (Bush and others, 1993). Because 
pumpage was negligible when most of the water levels 
were measured, the potentiometric-surface data repre
sent predevelopment or near predevelopment condi
tions in most areas. However, water levels in Bexar, 
Reeves, Pecos, Reagan, and Upton Counties might 
reflect the effects of minor ground-water development. 

The most important controls on hydraulic head in the 
Edwards-Trinity aquifer system are the slope on the 
base of the aquifer system (fig. 7), topographic relief 
(fig. 3), and the location of springs and stream:;; (fig. 3). 
The base of the aquifer system (Barker and Ardis, 1992) 
generally slopes from northwest to southeast, and this 
is the prevailing direction of ground-water flow as indi
cated by the potentiometric contours in figure 16. The 
altitude of land surface decreases about 2,500 ft from 
northwest to southeast, and the potentiometric surface 
typically is a subdued replica of the associated topogra
phy. The strong irl.fluence of springs and s treams on the 
shape of the potentiometric sui face indicates that the 
distribution of hydraulic head and the direction of 
ground-water flow largely are controlled by the areas of 
ground-water discharge. 

The hydraulic heads used to construct the potentio
metric map (Bush and others, 1993) range from nearly 
800 ft below land s urface in Terrell County to nearly 100 
ft above land surface in Bexar County. Most of the water 
levels are within 200 ft of land surface, except in the 
central part of the aquifer system where they mostly 
range from 200 to 400 fl below land surface. Although 
the topographic influences on hydraulic head generaUy 
are most obvious in the lower-lying areas of relatively 
shallow ground water, the potentiometric surface is 
graded in places toward the Colorado River, Pecos 
River, and Rio Grande-all major drains that are incised 
deeply into the rocks that form the Edwards-Trinity 
aquifer. 

Except where the aquifer system is anisotropic, the 
flow of ground water is normal to the potentiometric 
contours (fig. 16). Thus, the prevailing direction of flow 
m the study area is toward major springs and pereruual 
streams (fig. 3). The influence of the three Largest 
streams- the Colorado River, the Pecos River. and the 
Rio Grande-is apparent over most of the Hill Country, 
Edwards Plateau, and Trans-Pecos from the steep 
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hydraulic grad ients toward these regional drains. The 
potentiometric contours sweep upstream where the 
streams draining eastern and southern margins of the 
Edwards Plateau are sustained largely by base flow. 

The en echelon geologic structure and the resulting 
distribution of transmissivity in the Balcones fault zone 
make the regional potentiometric-surface map (fig. 16) a 
misleading indicator of the direction of most ground
water flow in large parts of the Edwards aquifer 
(Amow, 1963, p . 29-30). The regional potentiometric 
contours indicate that under typical, isotropic condi
tions most of the ground water should flow southeast
ward toward the freshwater /saline-water transition 
zone. However, many of the Balcones faults (fig. 6) are 
barrier faults, which impede or block the southeastward 
flow of ground water, so that most of the water is 
diverted northeastward (Maclay an d Small, 1986, p. 39). 
The fracture network, as well as the associated joint 
cavities and solution channels that are subparallel to 
the barrier fattlts, impart an anisotropic pattern of 
hydraulic conductivity and a dominant southwest-to
northeast component of transmissivity. Although the 
southwest-to-northeast gradients are comparatively 
small, the transmissivity tensors aligned with the fault 
zone are great enough to move large amounts of 
ground water from recharge areas in the southwestern 
part of the fault zone to major springs in the northeast
ern part (figs. 3, 4). 

SATURATED TlilCKNESS 

The saturated thickness of the Ed wards-Trinity 
aquifer system under long-term average, near predevel
opment (historical) conditions is shown in figure 17. 
The saturated thickness, which generally is more than 
500 ft in the southern part of the aquifer system, typi
cally decreases to less than 100 ft near the northern lim
its of the study area . The saturated thickness is more 
than 500 ft throughout the Balcones fault zone and over 
the southeastern two-thirds of the Hill Country. The sat
urated thickness decreases to Jess than 100 ft over the 
northwestern third of the Hill Country where the Tdn
ity aqttifer thins against Precambrian rocks of the Llano 
uplift. In the Edwards Plateau, the saturated thickness 
grades from more than 500 ft in the southern one-h alf of 
the area to less than 100 ft along the northern margin. In 
the Trans-Pecos, the saturated thickness varies over 
short distances from more than 500 ft to less than 100 ft, 
reflecting rugged relief on the base of the aquifer system 
and contiguous hydraulica1ly connected units. 

Local variations from the regional patterns of satu
ra ted thickness result from structural troughs and 
ridges on the base of the aquifer system (Barker and 
Ardis, 1992). Subregional increases in saturated thick-

ness in parts of Kimble, Sutton, and Terrell Counties 
result from northwest-to-southeast plunging troughs in 
the pre-Cretaceous rocks that form the base of the aqui
fer system. A ridge of Permian rock ex1:ending south
ward from southwestern Concho County, through 
western Menard County, to northwestern Kimble 
County is responsible for a conspicuous, lobate-shaped 
pattern ofless than 100-ft saturated thickness across this 
area. 

Just as topographic highs and lows (fig. 3) produce 
highs a11d lows in the potentiometric surface (fig. 16), 
the relief in the potentiometric s urface affects the distri
bution of saturated thickness (fig. 17). Areas of lesser 
saturated thickness associated with areas of lower 
hydraulic head are present throughout the study area; 
however, such areas are especiaUy prominent in the Hill 
Country and along the northeastern margin of the 
Edwards Plateau. The i:elation is evident mostly along 
the upper reaches of the Concho, San Saba, llano, 
Pedernales, Blanco, and Guadalupe Rivers. 

The map of saturated thickness (fig. 17) extends 
beyond the boundary of the Edwards-Trinity aquifer 
system in parts of Crane, Pecos, Reeves, Upton, and 
Ward Counties. Here, the map depicts the saturated 
thickness of the Cenozoic Pecos alluvium aquifer 
(Ashworth, 1990, p. 12), which is connected hydrauli
cally to the Edwards-Trinity aquifer in those counties. 

In western parts of the Edwards Plateau and in the 
Trans-Pecos, the Edwards-Trinity aquifer is Ltnderlain 
by the Dockum aquifer (Ashworth, 1990, p. 6; Texas 
Water Development Board, 1990, fig. 1- 2). Where the 
Edwards-Trinity aquifer overlies the Dockum aquifer 
(fig. 2), the saturated thickness of the regional ground
water-flow system might be considered from 100 to 
200 ft greater than that shown in figure 17 for the 
Edwards-Trinity aquifer alone. 

TRANSMISSIVITY 

Transmissivity equ als the product of hydraulic con
ductivity and sa turated thickness, both of which vary 
spatially. Saturated thickness also can vary with time as 
a result of seasonal or long-term changes in hydrauU.c 
head. Although hydraulic conductivity varies greatly as 
a function of direction inside the Balcones fault zone, 
hydraulic conductivity typicaUy is small outside the 
fault zone. Although saturated thickness is uniformly 
large inside the fault zone, it varies greatly outside the 
fault zone. 

The regional distribution of transmissivity in the 
Edwards-Trinity aquifer system (fig. 18) was ascer
tained from the results of aquifer tests, geologic obser
vation, and computer simulation. First, estimates of 
transmissivity from the results of 29 aquifer tests (based 
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on Theisr 1935) were combined with estimates derived 
from 269 observations of specific capacity (based on 
Bedinger and Emmett, 1963). Second, a transmissivity 
map was constTucted for the Hill Country, Edwards Pla
teau , and Trans-Pecos from the individual estimates 
of transmissivity. Third, this transrnissivity map was 
combined with a pubhshed map of transmissivity for 
the Edwards aquifer in the San Antonio area of the 
Balcones fault zone (Maday and Land, 1988, fig. 19). 
Fourth, the preliminary map of transmissivity for the 
entire aquifer system was refined during the calibration 
of a computer model of ground-water flow. The prelim
inary transm1ssivity data were adjusted through the 
trial-and-error process of minimizing the differences 
between simulated and observed hydraulic conditions 
in the aquifer system (Kuniansky and Holligan, 1994). 

The final distribution of transmissivity generally 
reflects larger values for the Hill Country, Edwards 
Plateau, and Trans-Pecos than those initially obtained 
from the aquifer-test and specific-capacity data. The irn
tial values were based on data from wells that typically 
do not penetrate the aquifer system fully; however, the 
model-calibrated values necessarily incorporate the 
effects of the total saturated thickness (fig. 17). 

Transmissivity in the Edwards-Trinity aquifer system 
ranges from less than 5,000 to more than 5,000,000 ft2 / d. 
Transmissivity in the Edwards aquifer in the Balcones 
fault zone ranges from about 10,000 to more than 
5,000,000 ft2 / d (Maclay and Land , 1988, p. A26) and 
probably averages about 750,000 ft2/d (Maclay and 
Small, 1986, fig. 20). Transmissivity in the Trinity and 
Edwards-Trinity aquifers ranges from less than 1,000 to 
about 50,000 ft2/ d and p rnbably averages less than 
10,000 ft2/d (Walker, 1979; Rees and Buckner. 1980; 
Ashworth, 1983). 

The Balcones faulting triggered the processes respon
sible for the sizable contrasts between the hydraulic 
characteristics of the Edwards aquifer and those of the 
Trinity and Edwards-Trinity aquifers. Although the 
neomorphic a lteration of some strata in the Balcones 
fault zone has caused a net overall decrease in total 
porosity, the effects of dissolution overwhelmingly have 
enhanced the porosity and hydraulic conductivity of 
the Edwards aquifer (Maclay and Small, 1986, p. 28, 32). 
The difference between the lransmissivily of the 
Edwards aquifer and that of the deeper Trinity aquifer 
m the Balcones fault zone is attributable to the effects of 
fractures that close with depth and a history of compar
atively dynamic ground-water flow near the surface. 
The faulting increased hydraulic gradients across the 
vertically displaced terrain, which enhanced lhe perco
lation of meteoric water from land surface and 
increased the velocity of shallow ground-water flow. A 
dynamic regime of shallow ground-water flow evolved 

that promoted dissolution and enhanced the transmis
sivity of the Edwards aquifer. Cementation, recrystalli
zation, and replacement resulting from deep burial and 
comparatively sluggish ground-water movement com
bined to diminish the transmissivity of the underlying 
Trinity aquifer, as well as the transmissivity of aquifers 
outside the fault zone. 

The transm1ssivity of the Trinity aquifer in the Hill 
Country and of the Edwards-Trinity aquifer in the 
Edwards Plateau and Trans-Pecos also is small com
pared with the transmissivity of the Edwards aquifer in 
the Balcones fault zone. Secondary calcite has occluded 
most of the primary porosity in carbonate rocks outside 
the fault zone Gacka, 1977, p. 191- 195) where cavernous 
porosity (Kastning, 1983; 1986) associated with large
scale faulting and aggressive dissolution is compara
tively localized, or above the present-day saturated 
zone. Variations in transmissivity outside the fault zone 
probably result more from differences in saturated 
thickness (Ardis and Barker, 1993) than from differences 
in tectonic and diagenetic activity. 

Outside the Balcones fault zone, transmissivity 
generaJly is largest (greater than 5,000 ft2/d) in areas 
where the saturated thickness exceeds 500 ft; transmis
sivity generally is smallest (less lhan 5,000 ft2 I d) in the 
northern part of the study area, where the saturated 
thickness generally is less than 500 ft. The regional dis
tributions of transmissivity (fig. 18) and saturated thick
ness (fig. 17) indicate that, outside the Balcones fault 
zone, hydraulic conductivity probably averages about 
10 ft/d. Within the Balcones fault zone, where the satu
rated thickness everywhere is greater than 500 ft, 
hydraulic conductivity probably averages between 100 
and 1,000 ft / d . 

AQUIFERS 

The characteristics of each of the three regional aqui
fers are summarized below. The summary begins with 
the Edwards aquifer, the easternmost and most perme
able aquifer in the aquifer system. 

EDWARDS AQUIFER 

The Edwards aquifer in the Balcones fault zone 
(Texas Water Development Board, 1990, fig. 1- 1) is one 
of the most productive subsurface reservoirs of potable 
water in the world. The aquifer lies within the lower 
part of Washita strata and occupies all Fredericksburg 
strata in the fault zone. The U.S. Environmental Protec
tion Agency recognizes the Edwards aquifer as a sole
source aquifer in the San Antonio area (van der Leeden 
and others, 1990, p. 713-715), where it serves the 
domestic, public-supply, industrial, and agricultural 
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needs of more than 1 million people. The economies of 
Medina and Uvalde Counties, west of San Antonio, pri
marily are based on fanning and ranching activities, 
much of which depends on water pumped from the 
Edwards aquifer. Northeast of San Antonio, the 
Edwards aquifer discharges through Comal and San 
Marcos Springs (fig. 3), whose flows are important to 
the success of recreational economies, the survival of 
several threatened or endangered plant and animal spe
cies, and the maintenance of downstream fish and wild
life habitats and water supplies. Droughts and the 
resulting less-than-normal recharge rates and (or) 
greater-than-normal withdrawal rates periodically 
cause water-level declines and springflow reductions. 
The demands for water are expected to continue 
increasing throughout the central Texas area to sustain 
agricultural, industrial, and municipal activities and to 
ensure the survival of threatened and endangered spe
cies. Water managers and planners as well as the 
affected citizens understandably are concerned about 
the future of the Edwards aquifer and the unique 
ground-water resource it represents. 

Ground-water conditions in the Edwards aquifer 
have evolved from tectonic and diagenetic events 
superimposed upon depositional products of the San 
Marcos arch (Rose, 1972), Devils River trend (Lozo and 
Smith, 1964), and Maverick basin (Winter, 1962). The 
part of the Edwards aquifer that formed on the San 
Marcos arch and in the Devils River trend extends from 
the Colorado River through eastern Uvalde County 
(fig. 2). The part of the Edwards aquifer that formed in 
the Maverick basin extends from central Uvalde County 
through central Kinney County. This section of the 
report discusses ground-water conditions in the 
Edwards aquifer east of central Uvalde County in rocks 
(fig. 11) that formed on the San Marcos arch (the 
Georgetown, Person, and Kainer Formations) and in the 
Devils River trend (the Devils River Formation). 
Ground-water conditions in equivalent rocks that 
formed in the Maverick basin (the Salmon Peak, 
McKnight, and West Nueces Formations) are discussed 
under "Edwards Plateau," because the hydraulic condi
tions in western Uvalde and eastern Kinney Counties 
(at the westernmost end of the Balcones fault zone) are 
most like those in the Edwards-Trinity aquifer in the 
southern part of the Edwards Plateau. 

The Edwards aquifer is hydraulically unconfined in 
the outcrop area of the Edwards Group (Rose, 1972, 
pl. 2) and in the outcrop areas of the Devils River, 
Salmon Peak, McKnight, and West Nueces Formations 
across parts of Kinney, Medina, and Uvalde Counties 
(fig. 2). The Edwards aquifer is confined in the downdip 
area beneath the Navarro-Del Rio confining unit. 
The confined part of the aquifer is bound on its down-

dip (gulfward) margin by a freshwater/saline-water 
transition zone of brackish water. The concentrations of 
dissolved solids downdip of the transition zone exceed 
1,000 mg/L (Maclay and others,1980, p. 13) and rapidly 
increase in a gulfward direction to more than 250,000 
mg/L (Maclay and Land, 1988, p. A12) near the Stuart 
City reef trend (fig. 6). The concentration of dissolved 
solids in the Edwards aquifer updip of the transition 
zone ranges from about 250 to 300 mg/L (Pavlicek and 
others, 1987, p. 3). 

Diagenetic differences between rocks of the saline
water zone and those of the Edwards aquifer were 
attributed by Ellis (1986, p. 101) to the effects of vastly 
different pore-water chemistries since the Miocene 
Epoch, when the majority of the normal (down-to-the
southeast) faulting in the Balcones fault zone is believed 
to have taken place. Although the saline-water zone is 
saturated with respect to calcite, dolomite, gypsum, 
celestite, strontianite, and fluorite, water in the Edwards 
aquifer is saturated only with respect to calcite (Pearson 
and Rettman, 1976, p. 19). The rocks of the highly 
permeable Edwards aquifer mostly are calcitic, dedolo
mitized, and neomorphically altered to coarse 
microspar and pseudospar. The comparatively imper
meable rocks of the saline-water zone mostly are 
dolomitic and contain unoxidized organic material, 
including petroleum, and accessory minerals such 
as pyrite, gypsum, and celestite (Maclay and Small, 
1986, p. 28). The negligible hydraulic conductivity of 
these rocks is sustained by a scarcity of permeability
enhancing features (such as open fractures) to intercon
nect the generally minor interparticle and intercrystal
line porosity that is characteristic of the saline-water 
zone (Kozik and Richter, 1979, p. 26). 

As a result of the Balcones faulting and associated 
fracturing, large volumes of freshwater began to infil
trate strata within the fault zone that previously had 
been isolated from meteoric conditions. The Edwards 
aquifer subsequently resulted from joint cavities and 
solution channels (some cavernous in extent) that 
evolved as fractures and bedding planes widened 
through dissolution (Abbott, 1975). Additionally, the 
preferential dissolution of evaporites and other soluble 
minerals, fossil parts, and burrow filling has rendered a 
honeycombed or vuggy porosity to much of the aquifer 
(Hovorka and others, 1995). 

Ground-water flow in the Edwards aquifer largely is 
controlled by an anisotropic pattern of hydraulic con
ductivity. The anisotropy originates from the effects of 
barrier faults, which displaced the strata vertically so 
that permeable rock is juxtaposed opposite imperme
able strata (pl. 3), thus blocking or impeding ground
water flow in directions normal to the faults. The 
increases in hydraulic conductivity that resulted from 
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post-fault dissolution were greatest along joint cavities 
and solution channels aligned with the fault zone. The 
resultant vectors of transmissivity therefore trend 
approximately N. 40° to 70° E. (Collins, 1995). Because 
the faults are most abundant across northern Medina, 
central Bexar, southern Comal, southern Hays, and cen
tral Travis Counties (Baker and others, 1986, fig. 2; 
Maclay and Small, 1986, fig. 3), the strongest anisotropy 
exists east of Uvalde County. The anisotropy is so domi
nant in the subcrop of the Edwards aquifer in Bexar 
County (Arnow, 1963, p. 29-31) that most ground-water 
flow appears to nearly parallel the equipotential lines 
on regional potentiometric maps of the San Antonio 
area (Maclay and Small, 1986, fig. 23). 

From upgradient parts of the outcropping recharge 
area, ground water generally flows downdip in a south
erly direction. The barrier faults typically block the 
southeastward flow of ground water and divert 
it northeastward, along flowpaths aligned with the 
fault zone (Arnow, 1963, p. 29-31). In some places, a 
secondary network of transverse faults obstructs the 
major northeast-trending flowpaths, imposing internal 
boundaries that further divert or compartmentalize the 
flow system (Maclay and Small, 1983, p. 135-145). As a 
result, local patterns of ground-water flow can be 
extremely complex, making predictions about future 
responses to prolonged drought or additional pumping 
difficult to determine (G.E. Groschen, U.S. Geological 
Survey, written commun., 1994). 

The Edwards aquifer primarily is recharged by the 
(1) seepage from streams draining the Hill Country, 
where the streams flow onto permeable outcrop areas of 
the Edwards Group and Devils River Formation 
(Puente, 1978); (2) infiltration of precipitation in the out
crop areas; (3) subsurface inflow across the updip mar
gin of the Balcones fault zone where the Trinity aquifer 
is laterally adjacent to downfaulted Edwards strata 
(Veni, 1994); and (4) diffuse upward leakage from the 
underlying Trinity aquifer. Recharge rates vary consid
erably with time, depending upon antecedent condi
tions and the frequency and intensity of precipitation. 
Although the actual rates of recharge cannot be mea
sured, estimates of recharge routinely are made for 
water-management purposes. 

The estimates of recharge to the Edwards aquifer 
from sources (1) and (2) above range from about 44,000 
acre-ft during 1956 to about 2,500,000 acre-ft during 
1992, and total recharge from these sources has aver
aged about 680,000 acre-ft/yr since the mid-1930's 
(Bader and others, 1993, table 4.1). The amount of water 
entering laterally from the Hill Country is unknown; 
however, a preliminary estimate (assuming an average 
hydraulic gradient of 20 ft/mi and an average transmis
sivity of 5,000 ft2 Id) indicates that this inflow probably 

exceeds 100,000 acre-ft/yr. The rates of diffuse upward 
leakage also are unknown; however, the preliminary 
results of computer simulation (Kuniansky and 
Holligan, 1994) indicate a long-term average rate of 
about 10,000 acre-ft/yr. 

Most ground-water discharge takes place as 
(1) springflow, (2) withdrawals by industrial-, 
irrigation-, and public-supply wells, (3) diffuse upward 
leakage to Upper Cretaceous strata, and (4) leakage to 
the Colorado River. Springflow has averaged about 
400,000 acre-ft/yr since the mid-1930's (Slade and 
others, 1986, p. 69; Bader and others, 1993, table 5.1). 
After steadily increasing from about 100,000 acre-ft/yr 
during the 1930's to an average 470,000 acre-ft/yr dur
ing the 1980's, ground-water withdrawals recently have 
tapered to an average 420,000 acre-ft/yr during 1990-93 
(Bader and others, 1993; Bill Couch, Barton Springs
Edwards Aquifer Conservation District, oral commun., 
1993). The rates of leakage from the aquifer to the 
Upper Cretaceous strata and to the Colorado River are 
unknown; however, they undoubtedly are considerably 
smaller than the rates of springflow and pumpage. 

Most of the ground water for public-supply use is 
withdrawn near San Antonio, where water levels in a 
key U.S. Geological Survey observation well (AY-68-
37-203, fig. 16) have varied between a low of 612.5 ft 
above sea level in 1956 to a high of 703.3 ft above sea 
level in 1992 (Bader and others, 1993, table 2.1). 
Although droughts and floods have caused substantial 
short-term fluctuations in ground-water levels, long
term hydrographs indicate no net decline (or rise) of 
water levels in the San Antonio area over the last 80 
years (R.W. Maclay, U.S. Geological Survey, written 
commun., 1990). 

TRINITY AQ.UIFER 

The Trinity aquifer (Texas Water Development Board, 
1990, fig. 1-1), which consists entirely of Trinity strata, 
dominates the ground-water hydrology of the Hill 
Country (5,300 mi2). As a result of the Balcones faulting 
and subsequent erosion, most Fredericksburg strata and 
practically all Washita strata have been removed from 
the Hill Country. However, a few domestic- and stock
supply wells in interstream areas of northwestern 
Bandera, northern Kendall, and eastern Kerr Counties 
are completed in the Fort Terrett Formation. Likewise, 
the Devils River Formation could contribute to the 
water supply in small parts of southern Real and north
ern Uvalde Counties. 

The Trinity aquifer includes three relatively perme
able zones that are separated vertically by two 
relatively impermeable intervals. The upper Trinity per
meable zone comprises the upper member of the Glen 
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Rose Limestone. The middle Trinity permeable zone 
comprises the lower member of the Glen Rose Lime
stone. the Hensel Sand, and the Cow Creek Limestone. 
The lower Trinity permeable zone comprises the 
Sycamore Sand , updip, and the Sligo and Hosston For
mations, downdip. 

The upper Trinity permeable zone is separated from 
the middle Trinity permeable zone by thin, hydrauli
cally tight interbeds within the upper part of the Glen 
Rose Limestone. According to Ashworth (1983, p. 33), 
these interbeds are "*"'* laterally continuous, alternating 
resistant and nonresistant beds of blue shale, nodular 
marl, and impure fossiliferous limestone." Ground 
water in interstream areas of the Hill Country com
monly is perched atop these interbeds, above the base 
level of the adjacent streams. Because of their relatively 
high stratigraphic position, the interbeds typically are 
breached by steep-sided stream channels that are con
nected hydraulically to the regional potentiometric sur
face (Kwuansky, 1990). 

The middle Trinity permeable zone (fig. 19) generaUy 
is separated from the lower Trinity permeable zone 
(fig. 20) by the Hammett confining unit (fig. 21), which 
is composed of the Hammett Shale. The hydraulic dis
tinction between the middle and lower permeable zones 
lessens northward, as the Hammett Shale pind1es out 
against the Llano uplift. However, the Hammett Shale is 
areally continuous and relatively impermeable through
out most of the Hill Country where typically it is about 
50 ft thick. Dislocation of the Pine Island Shale Member 
(downdip equivalent of the Hammett Shale) by high
angle normal faults dis rupts the confining effect of the 
shale in the Balcones fault zone. Thus, the Hammett 
confining unit is limited to most of the Hill Country and 
a small southeastern part of the Edwards Plateau 
(figs. 2, 21; pl. 1 ). 

The hydrology of the Trinity aquifer varies greatly in 
the Hill Country in response to its depth below land 
s urface and diverse diagenetic history. Whereas uncon
fined conditions typically prevail within a few hundred 
feet of land surface, ground water generaUy is confined 
in the deeper strata. Although the evolution of stable 
minerals has diminished U1e hydraulic conductivity of 
most downgradient, subcropping strata, the leaching of 
evaporites and unstable carbonate constituents has 
enhanced the hydraulic conductivity of some upgradi
ent, outcropping rocks. The Glen Rose Limestone is 
unusuaJly permeable in outcrop and shallow subcrop 
a reas of northern Bexar and southwestern Comal Coun
ties, where the unit is cavernous (Kastning, 1986; Veni, 
1994). Sinkholes in streambeds atop the Glen Rose 
Limestone frequently intercept surface water to provide 
substantial amounts of recharge to the Trinity aquifer 
(Ashworth, 1983, p . 10). The quartzose elastic facies of 

the updip Hensel Sand include some of the most perme
able (albeit, typically unsaturated) sediments in the Hill 
Country. Because outcrop surfaces of the Cow Creek 
Limestone characteristically are riddled with moklk 
porosity from the dissolution of moUusk sheUs, most of 
its outcrop area is highly permeable and particularly 
receptive to recharge. 

Vertical differences in hydraulic head are common 
within the Trinity aquifer. The greatest and most 
widespread head differences genera lly occur across 
downdip parts of the Hammett Shale, an areally exten
sive confining unit that ranges from about 40 to 80 ft 
thick over most of the Hill Country (Amsbury, 1974, 
p . 18). Ashworth (1983, figs. 16-18) reports that differ
ences in hydraulic head across the Hammett confining 
unit exceed 100 ft over parts of eastern Bandera, 
Kendall, and eastern Kerr Counties. Differences in head 
also are caused by strongly cemented, thin interbeds of 
claystone, marl, and shale t11at are interspersed 
tJu·oughout the upper and middle parts of the Trinity 
aquifer, but most commonly within the Glen Rose Lime
stone. Water levels in the Glen Rose Limestone near the 
southeastern corner of Edwards County are more than 
200 ft higher than those in the underlying Hosston 
Formation. 

The Trinity aquifer is recharged, in order of impor
tance, by the (1) lateral subsurface inflow of ground 
water from the Edwards Plateau, (2) infiltration of pre
cipitation on the outcrop area, and (3) seepage of sur
face water from shallow, tributary streams in upland 
areas. TI'le strongly cemented, hydraulically tight inter
beds in the upper and middle parts of the Trinity aqui
fer impede the downward percolation of precipitation. 
Meteoric water that infiltrates the interstream areas 
moves laterally atop the dense interbeds more readily 
than it percolates vertically through them. Ground 
water emerges from springs and seeps along the tops of 
the impermeable bedding where the bedding is 
breached by the rugged topography of the HiJI Country. 
Thus, instead of percolating to deeper permeable zones, 
mum of the water in shallow parts of the Trinity aquifer 
discharges to the deeply entrendied, perennial streams 
that drain the area (Ashworth, 1983, p. 47). 

Streamflow gains in the Hill Country subsequently 
are lost downstream in the Balcones faul t zone where 
the streams cross faults that juxtapose nonleaky stream
beds composed of Glen Rose Limestone with permeable 
streambeds on the outcrop of the Edwards aquifer. Dis
charge from the Trinity aquifer additionally occurs as 
lateral subsurface inflow (Veni, 1994) and diffuse 
upward leakage to the Edwards aquifer and through 
wells that wiU1draw water for domestic, industrial, irri
gation, public-supply, and stock uses. Ground-water 
withd1·awals from the Trinity aquifer averaged between 
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10,000 and 151000 acre-ft/ yr during 197~76 (Lurry and 
Pavlicek, 1991) and totaled about 13,500 acre-ft during 
1990 (D.L. Lurry, U.S. Geological Survey, written 
com.mun., 1994). 

Long-term hydrographs of ground-water levels in 
the Hill Country indicate that water levels can vary 
greatly over short periods. Water levels typically vary 
50 fl or more between winter highs and summer lows. 
The seasonal variances are greatest in wells that are less 
than about 100 ft deep. Because the hydraulic conduc
tivity generally is small and most high-demand wells 
are prone to large drawdowns during extended periods 
of ground-water withdrawals, the Trinity aquifer in the 
Hill Country generally is affected by drought more 
quickly than is the Edwards aquifer in the Balcones 
fau lt zone. 

The transmissivity of the Trinity aquifer is highly 
variable because the saturated thickness varies with 
hydraulic head (fig. 16) and the altitude of the underly
mg pre-Cretaceous rocks (fig. 7), both of which can 
change greatly over a short distance in the Hill Country 
(Barker and Ardis, 1992; Bush and others, 1993). Trans
missivity values, as derived from aquifer tests and esti
mated from specific-capacity data (Ashworth, 1983), 
range from less than 1,000 to about 50,000 ft2 Id. From 
the results of a regional ground-water-flow model, 
transmissivity appears to average less than 10,000 ft2/d 
(Kuniansky and Halligan, 1994). The transmissivity of 
the Trinity aquifer in the Balcones fault zone mostly is 
undetenni.ned; however, sparse data indicate that it is 
negligible compared to that of the overlying Edwards 
aquifer:, and that it is no larger than that of the Trinity 
aquifer in the Hill Country. 

EDWARDS-TRINJTI' AQUIFER 

The Edwards~Trinity aquifer (Texas Water Develop
ment Board, 1990, fig. 1-1) extends over about 24,000 
mi2 of the Edwards Plateau and about 9,700 mi2 of the 
Trans-Pecos. None of the rock units that compose this 
widespread aquifer is uniformly permeable. However, 
the rocks are combined regionally into one aquifer 
because no single rock urut stands out as substantially 
more or less permeable than the rest. 

Edwards Plateau 

The Edwards-Trinity aquifer in the Edwards Plateau 
includes all of the Fredericksburg and Trinity strata, 
plus ail Washita rocks below the Del Rio Clay or the 
Buda Limestone (where the Del Rio Clay is absent). The 
Washita and Fredericksburg strata are the most impor
tant water-producing rocks over more than two-thirds 
of the Edwards Plateau. Except where the Washita and 
Fredericksburg strata are absent or thinly saturated, the 

hydrologic characteristics of the Trinity strala largely 
are untested. Water wells generally do not penetrate 
below the base of Fredericksburg s trata (fig. 22) unless 
the Washita and Fredericksburg strata have failed to 
provide sufficient amounts of potable water. The Fred
ericksburg rocks generally are the most reliable sources 
of potable water in the area because the Trinity strata 
taper to zero or negligible thickness against the Llano 
uplift (fig. 8) and the regional ground-water-flow 
system is below the base of Washita rocks in most 
norti1em parts of the Edwards Plateau. 

The Washita and Fredericksburg rocks are the princi
pal water-producing zones south of northern Concho, 
Irion, Reagan, Tom Green, and Upton Counties (fig. 2), 
except where they are breached along the valleys of the 
Concho, Guadalupe, Llano, Pecos, Pedernales, and San 
Saba Rivers (fig. 3). l.n these topographically low areas, 
the Glen Rose Limestone, Hensel Sand, and basal Creta
ceous sand supplement the stream-valley alluvium as 
major sources of ground water. Although the Washita 
rocks are used only minimally for water supply in the 
northern Edwards Plateau, they become more impor
tant sources of ground water as they thicken and 
become increasingly saturated toward the south. Where 
the Fort Lancaster Formation (west) and Segovia For
mation (east) occupy the highest elevati'ons in the 
Edwards Plateau, they generally are unsaturated, thinly 
saturated, or contain only perched ground water. How
ever, the Fort Lancaster and Segovia Formations, in 
addition to the Devils River and Salmon Peak Forma
tions (in the Devils River trend and Maverick basin, 
respectively), are important water-producing units in 
parts of Edwards, Kinney, and VaJ Verde Counties. 

The Salmon Peak Formation is "moderately to very 
permeable" near the top (Maclay and Small, 1986, 
table 1). The lower part of the Salmon Peak Formation 
is nearly impermeable, except where fractured . The 
McKnight Formation locally contains permeable 
pockets of leached evaporites, but mostly it is consid
ered nearly impermeable. Although the upper part of 
the West Nueces Formation is "moderately permeable," 
the lower part is nearly impervious to ground water 
(Maclay and Small, 1986, table 1). 

The Devils River Formation is "very permeable and 
porous," especially in middle and upper parts of the 
unit that contain collapse breccia or vuggy zones of 
leached rudists (Maclay and Small, 1986). The upper 
and middle parts of the formation compose the princi
pal water-producing zone in southern Edwards County 
and in central Val Verde County. The Devils River For
mation supplies large amounts of irrigation water in 
western parts of the Balcones fault zone (in Medina and 
Uvalde Counties), where this unit is considered a major 
aquifer (Maday and Small, 1986, table 1). 
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The Fort Terrett Formation provides most of 
the ground water used on the Edwards Plateau. The 
"burrowed zone" (pl. 1), near the base of this formation, 
might be the most permeable part of the Edwards 
Group outside the intensively fractured Balcones fault 
zone. The permeable nature of the burrowed zone 
results from the preferential leaching of burrow fillings, 
leaving a honeycombed pattern of porosity in the 
remaining rock (Rose, 1972, p. 34). The overlying 
"Kirschberg evaporite zone" (pl. 1) also is highly perme
able where it is brecciated as a result of post
depositional leaching and structural collapse. Although 
the zones of Kirschberg breccia west of the Balcones 
fault zone mostly are unsaturated, the breccia enhances 
recharge in eastern parts of the Edwards Plateau by per
mitting comparatively large amounts of precipitation to 
infiltrate the subsurface. 

With the exception of a few areas with shallow allu
vial aquifers, the basal Cretaceous sand of Trinitian age 
is the most important water-producing unit in Ector, 
Glasscock, Midland, Sterling, and Upton Counties and 
along the Pecos River valley in Crockett County (fig. 8). 
The basal Cretaceous sand might supply nearly as 
much ground water as that pumped from Fredericks
burg rocks in southern Irion, southeastern Reagan, and 
southern Tom Green Counties. Few water wells are 
deep enough to penetrate the basal Cretaceous sand 
over most of Crockett, Edwards, Schleicher, Sutton, and 
Val Verde Counties. 

The Trinity units most likely to contain potable 
ground water in southern parts of the Edwards Plateau 
(northwestern Bandera, eastern Edwards, western Kerr, 
and northern Real Counties) are the lower member of 
the Glen Rose Limestone, the Hensel Sand, and the Cow 
Creek Limestone. The hydraulic characteristics of the 
much deeper Pearsall (undivided), Sligo, and Hosston 
Formations mostly are unknown. However, these lower 
Trinity units generally are more than 750 ft below land 
surface in this area. Because freshwater recharge to 
such depths is minimal in southern parts of the 
Edwards Plateau, water in the Pearsall, Sligo, and 
Hosston Formations probably contains dissolved con
stituents in concentrations (Walker, 1979, p. 93-95) that 
exceed the local standards for drinking water (Texas 
Department of Health, 1977). 

The Hammett Shale, which is continuous and 
hydraulically tight over most of the Hill Country 
(fig. 3), grades northwestward across Edwards County 
into the comparatively permeable basal Cretaceous 
sand (figs. 8, 9, ]-/'). Accordingly, the effectiveness of 
the Hammett confining unit diminishes west of the Hill 
Country, as the shale grades into sand. The Trinity 
strata are connected hydraulically to the overlying 

Fredericksburg strata, therefore, over most of the 
Edwards Plateau. 

Water-producing zones in the Edwards Plateau 
mostly are confined or semi-confined, except in the 
shallowest zones and near the outer margins of 
Fredericksburg strata where the underlying Trinity 
sediments crop out. No confining unit is extensive 
enough to be mapped west and north of the western 
and northern limits of the Hammett confining unit 
(fig. 2). However, the effects of many discontinuous 
low-permeability beds accumulate with increasing 
depth below land surface to confine some deeper parts 
of the Edwards-Trinity aquifer. Unconfined conditions 
dominate where gaining streams are incised into sandy 
Trinity sediments along the Concho, Guadalupe, Llano, 
Pecos, Pedernales, and San Saba Rivers (fig. 3). 
From generally unconfined or semi-confined conditions 
in the west, the Edwards-Trinity aquifer becomes pro
gressively more confined toward the southeast in 
response to an increasing thickness of overlying low
permeability beds, in that direction. Observations of 
diurnal changes in barometric pressure, water levels 
that rise above the top of water-producing zones, and 
entrapped hydrogen sulfide gas prompted Walker 
(1979, p. 49) to suggest that "*** water-table conditions 
may not be as prevalent as previously reported." Previ
ous reports of unconfined conditions were based on 
observations from older, relatively shallow wells in the 
Edwards Plateau. 

The Edwards-Trinity aquifer merges hydraulically 
with locally permeable Paleozoic strata around the 
western and southern flanks of the Llano uplift 
in Gillespie, Mason, and McCulloch Counties (fig. 2). 
In this area, deeply eroded Paleozoic and Precambrian 
rocks (fig. 7) form a subtle topographic basin (fig. 5), 
where a shallow ground-water regime has developed 
along fractures and joint cavities. Water from the 
northeastern fringe of the Edwards-Trinity aquifer 
merges with the shallow flow regime of the Marble 
Falls, Ellenburger-San Saba, and Hickory aquifers 
(Barker and Ardis, 1992) before discharging into the 
Colorado River and northeastward-flowing tributaries 
that drain the Llano area (figs. 2, 3). 

The Edwards-Trinity aquifer overlies the Dockum 
Group of Triassic age in large parts of Crockett, Ector, 
Irion, Reagan, and Sterling Counties. Where middle 
parts of the Dockum Group are composed of sandy sed
iments that contain freshwater (Barker and Ardis, 1992), 
they comprise the Dockum aquifer (Texas Water Devel
opment Board, 1990, p. 1-6). Where upper, less perme
able parts of the Dockum Group are absent, the 
Dockum aquifer merges in places with the basal Creta
ceous sand of the Edwards-Trinity aquifer (fig. 2, pl. 4). 
In such places, the depth of ground-water circulation 
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might increase a few hundred feet to the lower part of 
the Dockum Group-or to the top of Permian red beds, 
where the lower Dockum unit is absent. Water from the 
Dockum aquifer varies considerably in quantity and 
quality. However, well yields characteristically are less 
than a few hundred gallons per minute, and the water 
typically contains sodium, sulfate, chloride, and fluo
ride in concentrations (Ashworth and Christian, 1989) 
that exceed the local standards for drinking water 
(Texas Department of Health, 1977). 

The Edwards-Trinity aquifer pinches out below the 
Ogallala Formation of Tertiary age along the northwest
ern edge of the Edwards Plateau (pl. 3) in Andrews, 
Glasscock, Howard, and Martin Counties (fig. 2). 
Coarse sand and gravel of the Ogallala Formation, 
which forms the High Plains aquifer (Gutentag 
and others, 1984, p. 8-13) in northwest Texas, fill ero
sional channels atop the basal Cretaceous sand in the 
northwestern part of the study area. Water discharging 
in a southeasterly direction from the southern tip of the 
High Plains aquifer recharges the northwestern fringe 
of the Edwards-Trinity aquifer. 

From the northwestern part of the Edwards Plateau, 
water in the Edwards-Trinity aquifer generally flows 
southeastward along hydraulic gradients that average 
about 10 ft/mi. Local exceptions to the regional ground
water-flow pattern result from topographic and drain
age variations and depressions in the potentiometric 
surface caused by pumping wells. The maximum 
hydraulic head in the Edwards-Trinity aquifer is in 
northwestern Ector County at about 3,100 ft above sea 
level, and the minimum hydraulic head, in southern Val 
Verde County, is about 2,000 ft above sea level (Bush 
and others, 1993). In the southwestern part of the 
Edwards Plateau, ground water discharges to the Pecos 
River and Rio Grande. In the northeast, ground water 
discharges to the Colorado River and its tributaries. In 
the southeast, ground water discharges to headwater 
reaches of the Frio, Guadalupe, Medina, and Nueces 
Rivers (fig. 3) and as lateral subsurface inflow to the 
Hill Country. 

Most recharge to the Edwards-Trinity aquifer results 
from the infiltration of precipitation from land surface 
and from seepage losses through streambeds of inter
mittent streams. Discharge from the aquifer mainly 
occurs through (1) springs in the stream-dissected 
northeastern and southeastern fringes of the Edwards 
Plateau; (2) base flow to gaining reaches of the Concho, 
Llano, and Pecos Rivers; and (3) wells pumped for 
domestic, irrigation, and stock water. Recharge and dis
charge each average less than 1 in/yr over the Plateau, 
increasing from less than 0.5 in/yr in the western part 
to more than 0.5 in/ yr in the extreme eastern part of the 

area (E.L. Kuniansky, U.S. Geological Survey, written 
commun., 1990). 

Lurry and Pavlicek (1991) reported that during 1975-
76 about 80 percent (100,000 acre-ft) of the average 
annual pumpage from the Edwards-Trinity aquifer in 
the Edwards Plateau (nearly 130,000 acre-ft/yr) was 
used for irrigation, stock, and rural domestic activities. 
Walker (1979, p. 76) estimated that about 72 percent of 
the total pumpage during 1972 was for irrigation. Irri
gation pumpage from Glasscock and Midland Counties 
alone accounted for more than one-third of all pumpage 
during the mid-1970's (Lurry and Pavlicek, 1991). Since 
the mid-1970's, annual withdrawals from the Edwards
Trinity aquifer have fluctuated between about 85,000 
acre-ft (during 1985) and about 128,000 acre-ft (1990) 
(D.L. Lurry, U.S. Geological Survey, written commun., 
1992). 

Ground-water levels in the Edwards Plateau mostly 
vary in response to short-term fluctuations in recharge 
and long-term variations in discharge. Most of the fluc
tuation in recharge results from cyclic patterns in pre
cipitation, and most of the variation in discharge results 
from pumpage trends. Water levels have declined 
where and when the rates of recharge and natural dis
charge (evapotranspiration, springflow, and base flow) 
have not compensated for increasing rates of ground
water withdrawal. 

During the last 50 years, water levels have declined 
more than 50 ft in northwestern parts of the Edwards 
Plateau, including parts of Ector, Glasscock, Midland, 
Reagan, Sterling, and Schleicher Counties (Walker, 1979, 
p. 96-100). Data from an observation well in Reagan 
County indicate more than 100 ft of decline since 1950 
(Bush and others, 1993). The nearly continuous, long
term nature of water-level decline in many wells reflects 
a direct relation to a rapid increase in the number of irri
gation wells that began about 1946 and continued 
through the 1960' s. 

Since the late 1970's, water levels in most parts of 
the Edwards Plateau have stabilized or begun to 
recover, reflecting the results of recent efforts to reduce 
the need for irrigation and to conserve water (J.B. 
Ashworth, Texas Department of Water Resources, writ
ten commun., 1991). Water-level hydrographs for cen
tral parts of the Edwards Plateau reflect a cyclic relation 
between recharge and precipitation: (1) declining water 
levels during most of the 1960's, when precipitation 
was below normal; (2) rising water levels during most 
of the 1970's, when precipitation was above normal; 
and (3) declining water levels during most of the 1980's, 
when precipitation was below normal. Many of the 
highest recorded water levels during the past 30 years 
in Crockett, Edwards, Kimble, Schleicher, and Sutton 
Counties occurred during the middle-to-late 1970's. 
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Transmissivity is relatively small in the Edwards Pla
teau, where it averages about 100 to 1,000 times less 
than that in the Balcones fault zone. Estimates of trans
missivity from aquifer-test and specific-capacity data 
indicate that it probably is less than 5,000 ft2 / d over 
most of the Edwards Plateau (Walker, 1979, p. 72-75). 
Exceptions are in the southern part of the Edwards Pla
teau where Trinity rocks thicken southward into the Rio 
Grande Embayment (fig. 6) and wells completed in 
the relatively permeable Devils River Formation yield 
up to 500 gal/min. Results of a ground-water-flow 
model indicate that transmissivity probably averages 
about 10,000 ft2 Id over parts of Edwards, Terrell, and 
Val Verde Counties where the Cretaceous sediments are 
thickest (Kuniansky and Halligan, 1994). 

Trans-Pecos 

The Edwards-Trinity aquifer in the Trans-Pecos 
(fig. 3) includes all the Fredericksburg and Trinity strata 
plus all Washita rocks below the Del Rio Clay or the 
Buda Limestone (where the Del Rio Clay is absent). The 
hydrogeologic framework of Pecos, Reeves, and Terrell 
Counties is complicated structurally. The structural 
complexity results from the collapse of salt-laden 
Permian rocks that underlie much of the area and 
crustal deformation south and west of the area during 
Cenozoic time (Henry and Price, 1985). Less is under
stood about the Edwards-Trinity aquifer in the Trans
Pecos than perhaps any other part of the Edwards
Trinity aquifer system. 

The Edwards-Trinity aquifer does not dominate the 
ground-water-flow system in the Trans-Pecos as it does 
in the Edwards Plateau. On average, the Edwards
Trinity aquifer is less permeable than the contiguous, 
hydraulically connected Cenozoic Pecos alluvium aqui
fer (fig. 2). The average hydraulic conductivity of the 
Edwards-Trinity aquifer probably is no greater than 
that of the most permeable part of the underlying 
Dockum aquifer. Therefore, the combined influence of 
all of the interconnected permeable rocks should be 
considered when conceptualizing the regional flow sys
tem in the Trans-Pecos. 

The hydraulic conditions of the Washita and Freder
icksburg rocks in the Trans-Pecos largely are unpredict
able because the available hydrogeologic data are 
sparse and inconclusive. Most of the Washita strata and 
much of the Fredericksburg strata in Pecos and Terrell 
Counties are unreliable sources of ground water 
because they are relatively impermeable or lie above 
the regional ground-water-flow system. The hydraulic 
characteristics of the Washita and Fredericksburg strata 
in Reeves County have not been differentiated from 
those of the underlying Trinity rocks (Ogilbee and 

others, 1962). Where the Washita and Fredericksburg 
strata are saturated in eastern Pecos and Terrell 
Counties, they provide small amounts of water to stock
supply wells. Southwest of Fort Stockton in west
central Pecos County, limestone of the Finlay Formation 
contains a fault-controlled network of interconnected 
solution channels that has yielded up to 2,500 gal/min 
to irrigation-supply wells (Armstrong and McMillion, 
1961, p. 59). In areas where solution channels have 
not developed, the equivalent strata yield considerably 
less water (100 to 500 gal/min) to individual wells. 
The discharge from many wells and most springs in 
southwestern Pecos County has decreased over the 
years because ground-water withdrawals have lowered 
water levels below solution channels that comprise the 
zones of greatest hydraulic conductivity. 

Trinity strata in the Trans-Pecos include the basal 
Cretaceous sand and, in southern parts of Pecos and 
Terrell Counties, the Glen Rose Limestone and Maxon 
Sand (fig. 8). The Trinity Group generally is less than 
500 ft thick in the Trans-Pecos, where much of it is 
unsaturated or marginally permeable. The availability 
of ground water from the Trinity Group largely remains 
untested in Terrell County, and the Maxon Sand and 
upper few hundred feet of Glen Rose Limestone gener
ally are not saturated in Brewster County. Neither the 
Glen Rose Limestone nor the Maxon Sand is present in 
Reeves County, and the hydrologic aspects of the basal 
Cretaceous sand have not been distinguished from that 
of other Cretaceous strata in this area (Ogilbee and 
others, 1962, p. 27). Although the basal Cretaceous sand 
is only about 150 ft thick near Fort Stockton (fig. 11), this 
coarse-grained, quartzose unit is an important source 
of ground water in Pecos County (Armstrong and 
McMillion, 1961, p. 57, 62). The basal Cretaceous sand 
yields as much as 500 gal/min of water to individual 
industrial-, irrigation-, and public-supply wells in Pecos 
County. 

The Edwards-Trinity aquifer is connected hydrauli
cally to the Cenozoic Pecos alluvium, which fills two 
structural troughs in parts of Crane, Loving, Pecos, 
Reeves, Ward, and Winkler Counties (fig. 2). The 
troughs formed as large volumes of salt dissolved from 
deeply buried Permian rocks (Maley and Huffington, 
1953), and much of the overlying Permian, Triassic, and 
Cretaceous strata collapsed and was transported from 
the area by the ancestral Pecos River. The alluvium pre
dominately is an unconsolidated to semi-consolidated 
mixture of gravel, sand, silt, clay, and caliche. Although 
the alluvium is highly permeable in most areas, its 
hydraulic conductivity varies greatly because of differ
ences in the degrees of sorting and consolidation. 
Where the alluvium is saturated and permeable, it com
prises the Cenozoic Pecos alluvium aquifer (Texas 
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Water Development Board, 1990, fig. 1-1). Where the 
sediments are strongly cemented with hardpan (a 
calcareous precipitate), ground water frequently is 
perched above the regional potentiometric surface. The 
Cenozoic Pecos alluvium aquifer (fig. 2) is the primary 
source of water for irrigation in northern Reeves and 
northwestern Pecos Counties (Ashworth, 1990, p. 12). 

The Cenozoic Pecos alluvium rests on Permian and 
Triassic red beds in northern Reeves County, where the 
alluvium in places is greater than 1,500 ft thick (pl. 2). 
Thinner deposits cover the north-facing flank of the 
southernmost trough, whose floor is composed of 
Cretaceous strata of the Edwards-Trinity aquifer 
(Ashworth, 1990, figs. 3, 5). Because the Cenozoic Pecos 
alluvium is connected hydraulically to the Edwards
Trinity aquifer, the base of the alluvium is considered 
the base of the regional ground-water-flow system 
where the Edwards-Trinity rocks are absent (Barker and 
Ardis, 1992). 

The Edwards-Trinity aquifer overlies the Dockum 
Group of Triassic age in parts of Pecos and Reeves 
Counties (pl. 2). The upper part of the Dockum Group is 
absent in some areas, causing sand of the Dockum 
aquifer (middle part of the Dockum Group) to merge 
with the basal Cretaceous sand of the Edwards-Trinity 
aquifer (fig. 2). In these areas, the depth of regional 
ground-water flow might increase a few hundred feet 
below the base of the Edwards-Trinity aquifer system 
(Barker and Ardis, 1992). The Dockum aquifer has been 
a major source of public-supply water in northeastern 
Reeves County, where it also provides some water for 
livestock. 

Although the Dockum aquifer directly underlies the 
Edwards-Trinity aquifer in northwestern Crockett and 
northeastern Reeves Counties, the extent and impor
tance of the Dockum aquifer is uncertain across most of 
Pecos County (fig. 2). The Edwards-Trinity aquifer is 
directly underlain in this area by Permian and Triassic 
red beds that have not been differentiated (pls. 2, 5). The 
uppermost Permian rock unit is a red siltstone, 
cemented with gypsum and calcite, that resembles the 
lower part of the overlying Dockum Group. (The lower 
part of the Dockum Group is composed largely of 
reworked Upper Permian strata.) The undifferentiated 
red beds in Pecos County range from zero to about 
1,500 ft thick; however, no part of the interval appears 
to be a particularly viable source of potable ground 
water. According to Armstrong and McMillion (1961, 
p. 37), the red beds of Permian and Triassic age yield 
"***small amounts of water at various locations." Where 
the middle Dockum unit is present in Pecos County, it 
probably is thinner and less permeable than the 
Dockum aquifer of adjacent counties. 

The Trans-Pecos aquifers primarily are recharged 
through the infiltration of storm runoff resulting from 
precipitation on the northern flanks of the Barilla, 
Davis, and Glass Mountains and on the eastern flanks 
of the Apache and Delaware Mountains (fig. 3). The 
headwaters of the streams that drain these mountains 
mostly are confined to narrow channels with nearly 
impervious streambeds. The high-gradient headwater 
channels empty into comparatively low-gradient 
arroyos atop porous alluvial fans at the base of the 
mountains. During prolonged storms, runoff fills the 
mountain channels and flows into the arroyos, from 
which water percolates to the Edwards-Trinity and 
Cenozoic Pecos alluvium aquifers. 

Considerable recharge takes place in south-central 
Pecos County where the arroyos traverse coarse allu
vium that overlies cavernous limestone of the Edwards
Trinity aquifer. Sinkholes in the limestone greatly expe
dite the recharge process (Armstrong and McMillion, 
1961, p. 46; pl. 14). Some recharge might occur as lateral 
subsurface inflow from strata deep within the moun
tains in northern Brewster and Jeff Davis Counties. 
However, such inflow is considered unlikely because 
these strata are faulted, folded, and tilted to the extent 
that flow through them probably would be impeded, if 
not blocked entirely (Rees and Buckner, 1980, fig. 3). 
Much of the springflow in the Balmorhea area of Reeves 
County (fig. 3) that follows prolonged periods of pre
cipitation has been traced to the infiltration of precipita
tion and storm runoff in a narrow anticlinal valley 
along the eastern escarpment of the Davis Mountains 
(White and others, 1941, p. 112). The results of more 
recent geochemical analyses by Lafave and Sharp 
(1987) indicate that a substantial part of the sustained 
(long-term) recharge to these springs might originate 
from relatively remote locations in and near the Apache 
Mountains. 

Recharge has been induced in parts of the Trans
Pecos as a result of water-level decline caused by the 
withdrawal of water for irrigation. In response to water
level decline in the Cenozoic Pecos alluvium aquifer, 
hydraulic gradients between the Pecos River and the 
aquifer have reversed from their predevelopment direc
tion in parts of Pecos (Armstrong and McMillion, 1961, 
p. 52) and Reeves Counties (Ogilbee and others, 1962, 
p. 33). The Pecos River now loses streamflow to the 
aquifer in parts of northwestern Pecos and north
central Reeves Counties, where the aquifer originally 
discharged to the river. Leakage from the Pecos River is 
not necessarily beneficial to the aquifer, as the concen
trations of chloride and dissolved solids in this stream 
can exceed 5,000 and 15,000 mg/L, respectively 
(Grozier and others, 1966). 
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Although water levels declined more than 200 ft 
in parts of Reeves County and more than 100 ft in 
parts of Pecos County, decreasing rates of ground-water 
withdrawal since the mid-1960's have allowed water 
levels to recover as much as 75 ft in some wells 
(Bush and others, 1993). The reductions in irrigation 
pumpage occurred in response to (1) greater-than
normal precipitation during much of 1966-90; (2) fuel 
and labor costs that began to escalate during the 1970's; 
and (3) depressed profits in the agricultural market
place during the last 30 years. An undetermined frac
tion of the irrigation water in shallow water-table areas 
percolates back to the saturated zone, thereby reducing 
the effects of ground-water withdrawal in some low
lying areas of the Trans-Pecos. Despite this return flow 
and the decreasing rates of withdrawal, water-level 
hydrographs indicate that water levels have not 
returned to predevelopment levels in Pecos County 
(Small and Ozuna, 1993); nor have water levels recov
ered fully in Reeves County (Sharp, 1989, p. 129). 

Whereas well withdrawals in the Trans-Pecos were 
negligible through about 1945, withdrawal rates accel
erated along with agricultural expansion following 
World War II. Between about 1946 and the late 1950's, 
the number of irrigation-supply wells increased annu
ally by almost 25 percent. Pumpage in Pecos and Reeves 
Counties from the Cenozoic Pecos alluvium and 
Edwards-Trinity aquifers, combined, increased to about 
550,000 acre-ft/yr by the late 1950's (Armstrong and 
McMillion, 1961, p. 44; Ogilbee and others, 1962, p. 34). 
Owing in part to economic pressures and water conser
vation since the mid-1960's, pumpage from the 
Edwards-Trinity aquifer alone decreased to about 
450,000 acre-ft/yr by 1975-76. All but about 1,600 acre
ft/yr of the 1975-76 pumpage occurred in Pecos and 
Reeves Counties, where about 95 percent of the water 
was used for irrigation (Lurry and Pavlicek, 1991). 
Ground-water withdrawals from the Edwards-Trinity 
aquifer in the Trans-Pecos have continued to 
decrease-to about 60,000 acre-ft/yr during 1990 or less 
than 15 percent of the 1975-76 rate (D.L. Lurry, U.S. 
Geological Survey, written commun., 1992). 

Springflow from the Trans-Pecos aquifers has 
decreased substantially as the result of water-level 
declines caused by ground-water withdrawals for irri
gation. Although the combined springflow in Pecos and 
Reeves Counties averaged nearly 85,000 acre-ft/yr dur
ing the mid-1940's (Armstrong and McMillion, 1961, 
p. 4~; Ogilbee and others, 1962, p. 28), this spring
flow averaged less than 40,000 acre-ft/yr during the 
1980's. Before 1946, about 48,000 acre-ft/yr of water dis
charged from springs in Pecos County; by 1958, this dis
charge had decreased to less than 2,000 acre-ft/yr 
(Armstrong and McMillion, 1961, p. 47). Despite short-

term surges in springflow during 1986-88 (Small and 
Ozuna, 1993, fig. 13), springflow has been negligible in 
Pecos County since 1961. 

The development of ground water in the Trans
Pecos has reduced the loss of ground water to evapo
transpiration. Increases in the depth of water below 
land surface have reduced the consumptive use by 
phreatophytes. Evapotranspiration losses to phreato
phyte growth is locally important in the Pecos River 
valley, where the tap roots of salt cedar, mesquite, and 
alfalfa can exceed 50 ft in length. 

Transmissivity values for the Edwards-Trinity 
aquifer are difficult to obtain and highly variable; fewer 
than 10 values from the results of aquifer tests are 
reported for Pecos and Reeves Counties (Armstrong 
and McMillion,1961; Ogilbee and others, 1962). Trans
missivity values reported for thicker parts of the 
Cenozoic Pecos alluvium in north-central Reeves 
County are as large as 20,000 ft2 Id (Ogilbee and others, 
1962, p. 37). Although the transmissivity of Fredericks
burg strata that contain a large number of solution 
channels in west-central Pecos County is unknown, the 
results of aquifer tests in relatively unaltered carbonate 
strata of the same age indicate values of less than 
1,000 ft2 / d. The analyses of drawdown and recovery 
data from wells completed in the basal Cretaceous sand 
provide transmissivity values ranging from about 500 
to 1,000 ft2 Id. 

CONFINING UNITS 

The characteristics of the two regional confining 
units are summarized below. The summary begins with 
the Navarro-Del Rio confining unit, the easternmost 
and most massive confining unit in the aquifer system. 

NAVARRO-DEL RIO CONFINING UNIT 

The Navarro-Del Rio confining unit confines down
dip parts of the Edwards aquifer in the Balcones fault 
zone (fig. 2; pls. 3, 7). From top to bottom, this confining 
unit includes the Navarro Group, Taylor Group, Austin 
Group, Eagle Ford Group, Buda Limestone, and Del Rio 
Clay. According to Baker and others (1986, p. 9), these 
rock units "*** yield little or no water or a very small 
amount of water to mostly shallow dug wells." 
Together, these units form a regional barrier to vertical 
ground-water flow. Although these strata are displaced 
vertically in the Balcones fault zone, their combined 
thickness typically exceeds 1,200 ft, or nearly 10 times 
the maximum thickness of the Hammett confining 
unit (table 2). Despite the vertical displacement of its 
individual parts, the rock sequence as a whole is region
ally continuous within the fault zone, so that the 
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Navarro-Del Rio confining unit effectively confines 
water within the Edwards aquifer (Baker and others, 
1986, fig. 16; Maclay and Small, 1986, fig. 11). 

Thin, scattered remnants of the Del Rio Clay and 
Buda Limestone, plus minor outcrops of Gulf strata, 
overlie the Edwards-Trinity aquifer system in parts of 
the Edwards Plateau and Trans-Pecos. None of these 
rock units is known to yield significant amounts of 
ground water. However, they are not regarded as con
fining units west of the Balcones fault zone, where they 
are discontinuous and not underlain directly by satu
rated rock. 

HAMMETT CONFINING UNIT 

The Hammett confining unit is composed of the 
Hammett Shale, a blanketlike deposit of dark calcare
ous and dolomitic shale, with finely laminated inter
beds of limestone and sand (Ashworth, 1983, p. 27). The 
Hammett confining unit is restricted to most of the Hill 
Country and a small southeastern part of the Edwards 
Plateau where structural disruption of the hydraulically 
tight Hammett Shale has been minor (pls. 3, 7, 8). From 
negligible thickness on the southern flank of the Llano 
uplift (fig. 8), the Hammett confining unit gradually 
thickens in a downdip direction to more than 80 ft thick 
in northern Medina and northeastern Uvalde Counties 
(fig. 21). The unit generally varies between 40 and 60 ft 
thick in the Hill Country (Amsbury, 1974, p. 18). 
Because of its plastic consistency, the shale typically will 
slide into the bore of an uncased well. Therefore, bore
holes through the unit must be cased and grouted 
within a few hours of being drilled (D.A. Muller, Texas 
Water Development Board, oral commun., 1990). Verti
cal displacement of the Pine Island Shale Member of the 
Pearsall Formation probably prevents this downdip 
equivalent of the Hammett Shale from being an effec
tive regional confining unit within the Balcones fault 
zone. 

SUMMARY 

The Edwards-Trinity aquifer system, which underlies 
about 42,000 mi2 of west-central Texas, is composed of 
nearly flat-lying carbonate strata of Comanchean 
(mostly Early Cretaceous) and Gulfian (Late Creta
ceous) age. The Cretaceous rocks of the aquifer system 
thin toward the northwest atop generally massive, com
paratively impermeable and structurally complex pre
Cretaceous rocks. From predominately terrigenous elas
tic sediments in the east and terrestrial deposits in the 
west, the rocks of early Trinitian (Comanchean) age 
grade upward into supratidal and intertidal evaporitic 
and dolomitic rocks and shallow-marine, lagoonal, and 

basinal carbonate strata of late Trinitian, Fredericks
burgian, and Washitan (Comanchean) age. A thick, 
downfaulted remnant of mostly open-shelf sediments 
of Eaglefordian through Navarroan (Gulfian) age con
fines a small, southeastern part of the aquifer system. 

The regional aquifer system contains three aquifers: 
(1) the Edwards aquifer in the Balcones fault zone; 
(2) the Trinity aquifer in the Balcones fault zone and 
Hill Country; and (3) the Edwards-Trinity aquifer in the 
Edwards Plateau and Trans-Pecos. The aquifers are lat
erally adjacent except in the Balcones fault zone, where 
a downfaulted part of the Trinity aquifer is overlain by 
the Edwards aquifer. The permeable strata mainly 
result from fractures and joint cavities, solution chan
nels, and fabric-selective forms of porosity caused by 
the dissolution of evaporites, other soluble minerals, 
and assorted allochems. 

The aquifer system contains two regional confining 
units. The Navarro-Del Rio confining unit confines 
downdip parts of the Edwards aquifer in the Balcones 
fault zone. The Hammett confining unit confines basal 
parts of the Trinity and Edwards-Trinity aquifers in the 
Hill Country and Edwards Plateau, respectively. The 
confining units mostly are composed of calcareous 
mudstone, siltstone, and shale. 

The depositional, tectonic, and diagenetic character
istics of the Cretaceous rocks of the Edwards-Trinity 
aquifer system are strikingly different from those of the 
underlying pre-Cretaceous rocks. The typically 
medium- to thin-bedded Cretaceous strata of the aqui
fer system mostly dip southeastward atop generally 
massive, westward-dipping Paleozoic and Triassic 
units. The unconformity between the Cretaceous rocks 
of the aquifer system and the pre-Cretaceous complex 
marks a major shift in the geologic evolution of the 
study area. This hiatus in the rock record spans about 60 
million years of crustal warping and erosion between 
the deposition of terrestrial red beds during Late Trias
sic time and the deposition of terrigenous elastic and 
shallow-marine carbonate sediments during Early 
Cretaceous time. 

The Early Cretaceous sea encroached slowly 
westward upon a rolling peneplain of folded and 
faulted pre-Cretaceous rocks. While alluvial plains 
inland of the transgressing sea were dominated by elas
tic deposition, shallow offshore environments-charac
terized by warm, generally clear seawater-promoted 
the biogenic accumulation of calcium carbonate. 

Trinity deposition was characterized by a cyclic 
pattern of shoreline advance and retreat superimposed 
upon an overall pattern of marine transgression. 
The resulting lithofacies are diachronous toward 
the Llano uplift and reflect the effects of shallower 
water and shoreline advancement toward the 
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northwest. The Trinity strata were deposited during 
three transgressive-regressive cycles of sedimentation. 
These cycles consist of the (1) Sycamore Sand (Hosston 
Formation, downdip) and Sligo Formation; (2) Ham
mett Shale (Pine Island Shale Member, downdip) and 
Cow Creek Limestone (Cow Creek Limestone Member, 
downdip); and (3) Hensel Sand (Bexar Shale Member, 
downdip) and Glen Rose Limestone. The basal Creta
ceous sand and Maxon Sand were deposited in fluvial
deltaic settings west of the Llano uplift. 

The Fredericksburg and lower Washita strata of west
central Texas were deposited upon the Comanche shelf, 
a carbonate platform sheltered by the Stuart City reef 
trend from storm waves and deep ocean currents in the 
ancestral Gulf of Mexico. Depositional environments 
were controlled by the (1) distribution and rates of sub
sidence and uplift, (2) influx of fine-grained terrigenous 
sediment, and (3) extent of water circulation, or degree 
of restriction relative to that of the open sea. The Kainer 
and Person Formations formed over the San Marcos 
arch, a structural high dominated by tidal flats that fre
quently underwent uplift, subaerial exposure, and ero
sion. The eastern part of the Fort Terrett Formation and 
the Segovia Formation formed near the crest of the cen
tral Texas platform mostly in supratidal to restricted 
shallow-marine environments. The western part of the 
Fort Terrett Formation and the Fort Lancaster Forma
tion formed mostly in open shallow-marine to open
shelf environments transitional to the central Texas plat
form and Fort Stockton basin. The Finlay Formation 
formed in the Fort Stockton basin, when the basin pri
marily was a broad, open lagoon; the Boracho Forma
tion was deposited later in a deeper, shelf-basin 
environment. The West Nueces, McKnight, and Salmon 
Peak Formations formed within the persistently sub
merged Maverick basin. The depositional environments 
inside the Maverick basin generally were buffered from 
those on the central Texas platform by the intervening 
Devils River trend, in which the Devils River Formation 
formed. 

During late Oligocene through early Miocene time, 
large-scale normal faulting created the Balcones fault 
zone, where the Cretaceous strata were displaced verti
cally, fractured intensively, and rotated differentially 
within a series of southwest-to-northeast trending fault 
blocks. Ground-water flow shifted toward the northeast 
in response to rejuvenated hydraulic gradients in that 
direction and high-angle barrier faults that blocked the 
older southeastward flowpaths. New flowpaths devel
oped subparallel to the strike of the fault zone as 
evaporites and soluble calcareous constituents dis
solved from the fractured strata and discharged to 
downgradient springs and streams. Springs originated 
in topographically low areas where barrier faults 

intercepted confined water at depth and diverted it to 
the surface. Ground-water conduits enlarged through 
carbonate dissolution along flowpaths that converged 
toward the springs. The major springs persisted to 
control modem potentiometric levels and discharge 
patterns. Stream erosion eventually breached the over
lying, low-permeability Gulf rocks and provided dis
charge areas for aquifers in the underlying, more 
permeable Comanche rocks. 

The Balcones faulting triggered processes responsible 
for sizable contrasts between the hydraulic characteris
tics of the Edwards aquifer and those of the Trinity and 
Edwards-Trinity aquifers. The faulting increased 
hydraulic gradients in the fault zone, which enhanced 
the percolation of meteoric water from land surface and 
increased the velocity of shallow ground-water flow. A 
dynamic regime of shallow ground-water flow evolved 
that promoted dissolution. Dissolution along fractures 
and bedding planes formed joint cavities and solution 
channels that became the principal conduits of regional 
ground-water flow in the Edwards aquifer. 

The rocks in the Hill Country, Edwards Plateau, and 
Trans-Pecos mostly were excluded from the large-scale 
normal faulting, intensive fracturing, and subsequent 
dissolution that controlled the origin of the Edwards 
aquifer in the Balcones fault zone. Consequently, the 
hydraulic characteristics of the Trinity and Edwards
Trinity aquifers more closely resemble those of each 
other than those of the Edwards aquifer. As the trans
missivity of the Edwards aquifer increased over 
geologic time, cementation, recrystallization, and 
replacement resulting from deep burial and compara
tively sluggish ground-water movement combined to 
diminish the transmissivity of the Trinity and Edwards
Trinity aquifers. 

The saturated thickness of the aquifer system ranges 
from more than 500 ft in the southern part of the aquifer 
system to less than 100 ft near the northern part. The 
saturated thickness is more than 500 ft throughout the 
Balcones fault zone and over the southeastern two
thirds of the Hill Country. The saturated thickness 
decreases to less than 100 ft over the northwestern third 
of the Hill Country where the Trinity aquifer thins 
against Precambrian rocks of the Llano uplift. In the 
Edwards Plateau, the saturated thickness grades from 
more than 500 ft in the southern one-half of the area to 
less than 100 ft along the northern margin. In the Trans
Pecos, the saturated thickness ranges over short dis
tances from more than 500 ft to less than 100 ft, reflect
ing the rugged relief at the base of the aquifer system. 

The Edwards aquifer in the Balcones fault zone is one 
of the most productive subsurface reservoirs of potable 
water in the world. The Edwards aquifer is recognized 
as the sole source of ground water in the San Antonio 
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area, where it serves the domestic, public-supply, indus
trial, and agricultural needs of more than a million peo
ple and sustains several threatened or endangered plant 
and animal species. The Edwards aquifer lies within the 
Georgetown, Person, and Kainer Formations in the 
northeastern part of the fault zone and within the 
Devils River, West Nueces, McKnight, and Salmon Peak 
Formations in the southwestern part. Ground-water 
flow largely is controlled by an anisotropic pattern 
of hydraulic conductivity and a dominant southwest
to-northeast component of transmissivity, both of 
which result from barrier faults, fractures, joint cavities, 
and solution channels that are aligned with the fault 
zone. Transmissivity ranges from about 10,000 to more 
than 5,000,000, ft2 Id and probably averages about 
750,000 ft2 Id. After steadily increasing from about 
100,000 acre-ft/yr during the 1930's to an average 
470,000 acre-ft/yr during the 1980's, ground-water 
withdrawals recently have tapered to an average 
420,000 acre-ft/yr during 1990-93. Although water lev
els and springflows periodically are reduced by less
than-normal recharge and (or) greater-than-normal 
pumpage caused by drought, long-term hydrographs 
for the San Antonio area indicate no net decline (or rise) 
in water levels over the last 80 years. 

The Trinity aquifer, composed entirely of Trinity 
strata in the Balcones fault zone and Hill Country, dom
inates the ground-water hydrology of the Hill Country, 
where most Fredericksburg and practically all Washita 
strata are absent. Strongly cemented, hydraulically tight 
interbeds in the upper and middle parts of the Trinity 
aquifer impede the downward percolation of precipita
tion. Ground water in the interstream areas commonly 
is perched above the regional ground-water-flow 
system and the base level of adjacent streams. Meteoric 
water that infiltrates the interstream areas moves later
ally atop the dense interbeds more readily than it perco
lates vertically through them. Ground water emerges 
from springs and seeps along the tops of the imperme
able bedding where the bedding is breached by the 
topography. Thus, instead of percolating to deeper per
meable zones, much of the water in shallow parts of the 
Trinity aquifer discharges to the deeply entrenched, 
perennial streams that drain the Hill Country. Stream
flow gains in the Hill Country subsequently are lost in 
the downstream Balcones fault zone where the streams 
cross faults onto permeable streambeds in the outcrop 
area of the Edwards aquifer. Water also discharges from 
the Trinity aquifer through wells and as lateral subsur
face inflow and diffuse upward leakage to the Edwards 
aquifer. Ground-water withdrawals from the Trinity 
aquifer have remained relatively stable since the mid-
1970's, averaging between 10,000 and 15,000 acre-ft/yr 
during 1975-76 and totaling about 13,500 acre-ft during 

1990. Long-term hydrographs indicate that water levels 
can vary greatly over short periods, typically varying 50 
ft or more between winter highs and summer lows. The 
Trinity aquifer generally is affected by drought more 
quickly than the Edwards aquifer. Transmissivity 
ranges from less than 1,000 to about 50,000 ft2 Id and 
appears to average less than 10,000 ft2 Id. 

The Edwards-Trinity aquifer in the Edwards Plateau 
includes all the Fredericksburg and Trinity strata plus 
all Washita rocks below the Del Rio Clay or the Buda 
Limestone. Washita and Fredericksburg rocks provide 
the principal water-producing zones in the Edwards 
Plateau, except where these rocks are breached along 
the valleys of the Concho, Guadalupe, Llano, Pecos, 
Pedernales, and San Saba Rivers. Along these valleys, 
middle and lower Trinity rock units supplement 
stream-valley alluvium as major sources of ground 
water. The basal Cretaceous sand is an important water
producing unit in northwestern parts of the area and 
along the Pecos River valley where the Washita and 
Fredericksburg rocks have been removed by erosion. 
Water-producing zones in the Edwards Plateau mostly 
are confined or semi-confined, except in the shallowest 
zones and near the outer margins of Fredericksburg 
strata where the Trinity sediments crop out. From 
generally unconfined or semi-confined conditions in 
the west, the Edwards-Trinity aquifer becomes pro
gressively more confined toward the southeast. Since 
1975-76, when ground-water withdrawals averaged 
nearly 130,000 acre-ft/yr, pumpage has fluctuated 
between about 85,000 acre-ft (during 1985) and about 
128,000 acre-ft (1990). Water-level hydrographs for cen
tral parts of the Edwards Plateau reflect a cyclic relation 
between recharge and precipitation: (1) declining water 
levels during most of the 1960's, when precipitation 
was below normal; (2) rising water levels during most 
of the 1970's, when precipitation was above normal; 
and (3) declining water levels during most of the 1980's, 
when precipitation was below normal. Many of the 
highest recorded water levels during the past 30 years 
in Crockett, Edwards, Kimble, Schleicher, and Sutton 
Counties occurred during the middle-to-late 1970's. 
Although transmissivity probably is less than 5,000 
ft2 / d over most of the Edwards Plateau, it probably 
averages about 10,000 ft2 / d in southern parts of the 
area, where the Cretaceous sediments are thickest. 

The Edwards-Trinity aquifer in the Trans-Pecos 
includes all the Fredericksburg and Trinity strata plus 
all Washita rocks below the Del Rio Clay or the Buda 
Limestone. The structural complexity of the Trans-Pecos 
results from the collapse of Permian rocks that underlie 
much of the area and crustal deformation during Ceno
zoic time. Water from the Edwards-Trinity aquifer is 
supplemented locally by water from the Cenozoic Pecos 
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alluvium aquifer and the Dockum aquifer. Water levels 
and springflow declined in response to accelerating 
rates of ground-water withdrawal following World War 
II. From negligible pumpage before 1945, pumpage 
from the Cenozoic Pecos alluvium and Edwards-Trinity 
aquifers, combined, increased to about 550,000 acre
ft/yr by the late 1950's. Although water levels declined 
more than 200 ft in parts of the Trans-Pecos, decreasing 
withdrawals since the mid-1960's have allowed water 
levels to recover as much as 75 ft in some wells. Pump
age from the Edwards-Trinity aquifer, alone, decreased 
from about 450,000 acre-ft/yr during the mid-1970's to 
about 60,000 acre-ft during 1990. Springflow decreased 
from an average of nearly 85,000 acre-ft/yr during the 
mid-1940's to less than 40,000 acre-ft/yr during the 
1980's. Transmissivity values for the Edwards-Trinity 
aquifer are difficult to obtain and highly variable in the 
Trans-Pecos. Although transmissivity values as large as 
20,000 ft2 Id are reported for thicker parts of the Ceno
zoic Pecos alluvium, values of less than 1,000 ft2 / d are 
indicated for relatively unaltered carbonate strata of 
Fredericksburgian age. Transmissivity in the basal 
Cretaceous sand ranges from about 500 to 1,000 ft2 Id. 
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Periodicals 
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Preliminary Determination of Epicenters (issued monthly). 

Technical Books and Reports 
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repom of wide and lasting intere'l and importance to pmfcs,ional 
scientists and engineers. Included are reports on the rewlb of 
resource studies and of tnpographic. hydrnlogic, ;me! geologiL· 
invcstigatium .. They abo include collections of related papa-; 
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be purchased by mail and over the counter in paperback book form 
and as a -.ct of microfiche. 

"Publications of the Geological Survey, 1962-1970" may 
he purchased by mail and over the counter in paperback book form 
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State & County QuickFacts

Try the today and tell us what you think!

Ector County, Texas

 
  People QuickFacts

Ector
County Texas

Population, 2014 estimate 153,904 26,956,958
Population, 2013 estimate 149,522 26,505,637
Population, 2010 (April 1) estimates base 137,133 25,146,104
Population, percent change - April 1, 2010 to July 1, 2014 12.2% 7.2%
Population, percent change - April 1, 2010 to July 1, 2013 9.0% 5.4%
Population, 2010 137,130 25,145,561
Persons under 5 years, percent, 2013 8.9% 7.3%
Persons under 18 years, percent, 2013 29.6% 26.6%
Persons 65 years and over, percent, 2013 9.7% 11.2%
Female persons, percent, 2013 49.8% 50.3%

 
White alone, percent, 2013 (a) 91.3% 80.3%
Black or African American alone, percent, 2013 (a) 4.8% 12.4%
American Indian and Alaska Native alone, percent, 2013 (a) 1.4% 1.0%
Asian alone, percent, 2013 (a) 1.0% 4.3%
Native Hawaiian and Other Pacific Islander alone, percent,
2013 (a) 0.2% 0.1%
Two or More Races, percent, 2013 1.3% 1.8%
Hispanic or Latino, percent, 2013 (b) 56.4% 38.4%
White alone, not Hispanic or Latino, percent, 2013 37.3% 44.0%

 
Living in same house 1 year & over, percent, 2009-2013 81.6% 82.8%
Foreign born persons, percent, 2009-2013 13.7% 16.3%
Language other than English spoken at home, pct age 5+,
2009-2013 43.4% 34.7%
High school graduate or higher, percent of persons age 25+,
2009-2013 72.9% 81.2%
Bachelor's degree or higher, percent of persons age 25+,
2009-2013 13.5% 26.7%
Veterans, 2009-2013 7,071 1,583,272
Mean travel time to work (minutes), workers age 16+, 2009-
2013 20.4 25.0
Housing units, 2013 55,041 10,255,642
Homeownership rate, 2009-2013 65.7% 63.3%
Housing units in multi-unit structures, percent, 2009-2013 19.9% 24.2%
Median value of owner-occupied housing units, 2009-2013 $91,200 $128,900
Households, 2009-2013 49,962 8,886,471
Persons per household, 2009-2013 2.80 2.82
Per capita money income in past 12 months (2013 dollars),
2009-2013 $24,247 $26,019
Median household income, 2009-2013 $51,466 $51,900
Persons below poverty level, percent, 2009-2013 15.9% 17.6%

 
  Business QuickFacts

Ector
County Texas

Private nonfarm establishments, 2013 3,582 547,1901

Private nonfarm employment, 2013 62,316 9,663,5671

Private nonfarm employment, percent change, 2012-2013 8.4% 3.3%1

Nonemployer establishments, 2012 10,478 2,014,124
 

Total number of firms, 2007 11,745 2,164,852
Black-owned firms, percent, 2007 2.0% 7.1%
American Indian- and Alaska Native-owned firms, percent,
2007 1.6% 0.9%
Asian-owned firms, percent, 2007 1.6% 5.3%

Topics
Population, Economy

Geography
Maps, Geographic Data

Library
Infographics, Publ ications

Data
Tools, Developers

About the Bureau
Research, Surveys

Newsroom
News, Events, Blogs

http://www.census.gov/library.html
http://www.census.gov/newsroom.html
http://www.census.gov/geography.html
http://www.census.gov/about.html
http://www.census.gov/topics.html
http://www.census.gov/data.html


ABOUT US FIND DATA BUSINESS & INDUSTRY PEOPLE & HOUSEHOLDS SPECIAL TOPICS NEWSROOM

Native Hawaiian and Other Pacific Islander-owned firms,
percent, 2007 F 0.1%
Hispanic-owned firms, percent, 2007 30.5% 20.7%
Women-owned firms, percent, 2007 26.3% 28.2%

 
Manufacturers shipments, 2007 ($1000) 2,049,699 593,541,502
Merchant wholesaler sales, 2007 ($1000) 2,004,269 424,238,194
Retail sales, 2007 ($1000) 2,090,614 311,334,781
Retail sales per capita, 2007 $16,222 $13,061
Accommodation and food services sales, 2007 ($1000) 228,555 42,054,592
Building permits, 2013 1,290 147,460

 
  Geography QuickFacts

Ector
County Texas

Land area in square miles, 2010 897.69 261,231.71
Persons per square mile, 2010 152.8 96.3
FIPS Code 135 48
Metropolitan or Micropolitan Statistical Area Odessa, TX

Metro Area  

1: Includes data not distributed by county.

(a) Includes persons reporting only one race.
(b) Hispanics may be of any race, so also are included in applicable race categories. 

D: Suppressed to avoid disclosure of confidential information 
F: Fewer than 25 firms 
FN: Footnote on this item for this area in place of data 
NA: Not available 
S: Suppressed; does not meet publication standards 
X: Not applicable 
Z: Value greater than zero but less than half unit of measure shown

Source U.S. Census Bureau: State and County QuickFacts. Data derived from Population Estimates, American Community Survey,
Census of Population and Housing, State and County Housing Unit Estimates, County Business Patterns, Nonemployer Statistics,
Economic Census, Survey of Business Owners, Building Permits 
Last Revised: Wednesday, 22-Apr-2015 09:03:46 EDT
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NOTES TO USERS 
This map is for use in administering the National Flood Insurance Program. It does 
not necessarily identify all areas subject to flooding, particularly from local drainage 
sources of small size. The community map repository should be consulted for 
possible updated or additional flood hazard information. 

To obtain more detailed Information In areas where Base Flood Elevations (BFEs) 
and/or ftoodways have been determined, users are encouraged to consult the Flood 
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables 
contained within the Flood Insurance Study (FIS) report that accompanies this FIRM. 
Users should be aware that BFEs shown on the FIRM represent rounded whole-foot 
elevations. These BFEs are intended for flood insurance rating purposes only and 
should not be used as the sole source of flood elevation information. Accordingly, 
flood elevation data presented in the FIS report should be utilized in conjunction with 
the FIRM for purposes of construction and/or floodplain management. 

Coastal Base Flood Elevations (BFEs) shown on this map apply only landward of 
0.0' North American Vertical Datum of 1988 (NAVO 88). Users of this FIRM should 
be aware that coastal nood elevations are also provided in the Summary of Stillwater 
Elevations table in the Flood Insurance Study report for this jurisdiction. Elevations 
shown in the Sun1mary of Stillwater Elevations table should be used for construction 
and/or floodplain management purposes when they are higher than the elevations 
shown on this FIRM. 

Boundaries of the floodways were computed at cross sections and interpolated 
between cross sections. The floodways were based on hydraulic considerations with 
regard to requirements of the National Flood Insurance Program. Floodway widths 
and other pertinent floodway data are provided in the Flood Insurance Study report 
for this jurisdiction. 

Certain areas not in Special Ffood Hazard Areas may be protected by flood control 
structures Refer to Section 2.4 "Flood Protection Measures" of the Flood 
Insurance Study report for information on flood control structures for this jurisdiction. 

The projection used in the preparation of this map was Texas Central State Plane 
Coordinate System (FIPS 4203). The horizontal datum was NAD83, GRS1980 
spheroid. Differences in datum, spheroid, projection or State Plane Coordinate 
Systems used in the production of FIRMs for adjacent jurisdictions may result in 
slight positional differences in map features across jurisdiction boundaries. These 
differences do not affect the accuracy of this FIRM. 

Flood elevations on this map are referenced to the North American Vertical Datum of 
1988. These flood elevations must be compared to structure and ground elevations 
referenced to the same vertical datum. For information regarding conversion 
between the National Geodetic Vertical Datum of 1929 and the North American 
Vertical Datum of 1988, visit the National Geodetic Survey website at 
http./Jwww.ngs.noaa.gov/ or contact the National Geodetic Survey at the following 
address: 

NGS lnformationServices 
NOAA. N/NGS12 
National Geodetic Survey 
SSMC-3, #9202 
1315 East-West Highway 
Silver Spring, Maryland 20910-3282 
(301) 713-3242 

To obtain current elevation, description, and/or location information for bench marks 
shown on this map, please contact the Information Services Branch of the National 
Geodetic Survey at (301} 713-3242 or visit its 1;11ebsite at http://www.ngs.noaa.gov/. 

Base map information shown on this FIRM was provided in digital format by the City 
of Odessa GIS Department and the Texas Statewide Strategic Mapping Program. 

This map reflects more detailed and up-to-date stream channel configurations 
than those shown on the previous FIRM for this jurisdiction. The floodplains and 
floodways that were transferred from the previous FIRM may have been adjusted to 
conform to these new stream channel configurations. As a result, the Flood Profiles 
and Floodway Data tables in the Flood Insurance Study reporl (which contains 
authoritative hydraulic data) may reflect stream channel distances that differ from 
\l'Jhat is shown on this map. 

Corporate limits shown on this map are based on the best data available at the 
time of publication. Because changes due to annexations or de-annexations may 
have occurred after this map was published, 1nap users should contact appropriate 
community officials to verify current corporate limit locations. 

Please refer to the separately printed Map Index for an overview map of the county 
showing the layout of map panels; community map repository addresses; and a 
Listing of Communities table containing National Flood Insurance Program dates for 
each community as well as a listing of the panels on which each community is 
located. 

For information on available products associated with this FIRM fisit the FEMA Map 
Service Center website at http:/lmsc/fema/gov. Available products may include 
previously issued Letters of Map Change, a Flood Insurance Study Report, and/or 
digital versions of this map. Many of these products can be ordered or obtained 
directly from the MSC website. 

If you have questions about this map how to order products or the National Flood 
Insurance Program in general, please call the FEMA Map lnfonnation eXchange at 
1-877-FEMA MAP (1-877-336-2627) or visit the FEMA website at 
http : //www. f ema. g av /busi n ess/nfip/. 

The "profile base lines" depicted on this map represent the hydraulic modeling 
baselines that match the flood profiles in the FIS report. As a result of improved 
topographic data, the "profile base line", in some cases, may deviate significantly 
from the channel centerline or appear outside the SFHA. 

150ooomE 

32°00'00" 
153ooomE 154ooomE 

JOINS PANEL 0125 
155ooomE 

ZONE A-
linna111ed S'trl'U1n~-·---· 

3543ooomN 
ZONE A--

+ 
'lJnnamed ,\'trean1 

+ + + + ZONEX 

102°15'00" 

32'00'00'" 

------+-----------+-------------------+-1Q695000FT 

+ 

+ 

ml~ oO 
--<i r 0 :t> 
:JJ z 

0 
Oo Oo 
Cc 
Zz 
--l --l 
-< -< 

+ + + 

+ + + 
---t------j------j----------r---------------t-----------------j---------------t------------'>c------~-------------j----------------------t-10690000FT 

353gooornN 

0 
~ 

N 
0 
__J 

LJ.J z 
'i:E 
(j) 
z 
6 --, 

PIA Y1 NU. 2--

ZONEAE-
(EL 3005) 

PLAJ'4 NO. 4 

ZONEAE 
(EL 2982) 

ZONEX/// 

3535ooornN 

31°52'30" 

0 
N 

8 
__J 

LJ.J 
z 
'i:E 
Cf) 
z 
6 --, 

102"22'30" 

+ 

+ 

ZONEAE'-
(EL 2993) '. 

+ 
__ .--ZONE A 

------ CEVALLIA ST 

NARROWLEAF CT 

+ 
/PRADERADR 

_,......-~CALLE ST 

\ 
·-·VIA ENTRADA ST 

+ 

+ 

+ 

~ZONEA 

+ 
-PTA YA NO. 31 

;ZONE A 

e + 

·--zoNEA 

+ 
ZONE A 

1ZONEA 
I 

+ 

+ + 

+ -ZONEA + 

Ector County 
Unincorporated Areas 

480796 

+ 

+ + + + + 
ZONE A 

---+--~---------'<-----+------------+-------------------+-10685000FT 

+ + + + 
ZONEX 

+ + + + + 
10680000 FT 

ZONE A--.._ --

+ + + + + 

ZONEX 

----y'--------------'--------+--+-------+------+--+----------r----+-----~1 -------+--+---------+---------+-1067soooFT 

~-_.-ZONE X 

\\ 

1665000 FT 

\FLOODING EFFECTS FROM 

ZONE AE PLAYA NO. 10 
(EL 2903) 

THIS AREA SHOWN AT A SCALE OF 1"=1000' 
ON MAP NUMBER 48135C0240 

JOINS PANEL 0355 
1670000 FT 1675000 FT 

Ector County // 
Unincorporated Areas/ 

480796 

BAINBRIDGE ST--~ 

FLOODING EFFECTS FROM-..___ 
FAR EAST CHANNEL ~- HWY 338 

'-..-.~·--- -,_ -
2879---~ 

1680000 FT / 
ZONEAE 

+ 

1685000 FT 

City of Odessa 
480206 

ZONE X 

;;:: 
Qo 
::;! i;;: 
oz 
"Io 
010 oo 
me 
(j) z 
U) --l 
:t> -< 

+ 

+ 

+ 

+ 

Ector County 
Unincorporated Areas 

480796 

,ZONE A 

'+ 
JOINS PANEL 0360 

+ 

1690000 FT 1695000 FT 

+ 
10670000 FT 

+ 

10665000 FT 

+ 

+ 

+ 

31 "52'30" 

1700000 FT 102''15'00" 

LEGEND 
SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY THE 
1 % ANNUAL CHANCE FLOOD 

The 1°/o annual chance flood (100-year flood), also known as the base flood, is the flood that has a 
1°10 chance of being equaled or exceeded in any given year. The Special Flood Hazard Area is the 
area sub1ect to flooding by the 1°/o annual chance flood, Areas of Special Flood Hazard include 
zones A, AE, AH, AO, AR, A99, V, and VE. The Base Flood Elevation is the water-sutiace elevation of 
the 1°/o annual chance flood. 

ZONE A 

ZONEAE 

ZONE AH 

ZONE AO 

ZONE AR 

ZONEA99 

ZONEV 

ZONE VE 

No Base Flood Elevations determined. 

Base Flood Elevations determined. 

Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood Elevations 
determined. 

Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average depths 
determined. For areas of alluvial fan flooding, velocities also determined. 

Special Flood Hazard Area formerly protected from the 1°/o annual chance flood by 
a flood control system that was subsequently decertified. Zone AR indicates that 
the former flood control system is being restored to provide protection from the 
1°/o annual chance or greater flood. 

Areas to be protected from 1°/o annual chance flood event by a Federal flood 
protection system under construction; no Base Flood Elevatrons determined. 

Coastal flood zone with velocity hazard (wave action); no Base Flood Elevations 
determined. 

Coastal flood zone with velocity hazard (wave action); Base Flood Elevations 
determined. 

FLOODWAY AREAS IN ZONE AE 

The floodway is the channeJ of a stream plus any adjacent floodplain areas that must be kept free of 
encroachment so that the 1°/o annual chance flood can be carried without substantial increases in 
flood heights 

ZONEX 

ZONEX 

ZONED 

OTHER FLOOD AREAS 

Areas of 0.2°/o annual chance flood; areas of 1°/o annual chance flood with average 
depths of less than 1 foot or with drainage areas less than 1 square mile; and 
areas protected by levees from 1°/o annual chance flood. 

OTHER AREAS 

Areas determined to be outside the 0.2°/o annual chance floodplain. 

Areas 1n which flood hazards are undetermmed, but possible. 

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas. 
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Precipitation Maps
for the USA

24hour duration storms for Return Periods of 2, 5, 10, 25, 50,
and 100 year rainfall events

Geographic boundaries for SCS Rainfall Distributions
Graph showing SCS 24hour cumulative rainfall distribution

 To:  RainfallRunoff Calculation  Detention Storage Calculation 
 Unit Conversions   LMNO Engineering home page  

The rainfall distribution type (I, IA, II, or III) and quantity of precipitation are required inputs to our hydrology
(rainfallrunoff, peak discharge) calculation and detention storage calculation.  For regions within the USA, use
the figures below to determine rainfall distribution type and quantity of precipitation.  For regions outside the
USA, determine which rainfall distribution type best matches your region; find the precipitation quantity from
local precipitation maps.

All figures are from:
U.S. Soil Conservation Service.  Technical Release 55: Urban Hydrology for Small Watersheds.  USDA (U.S.
Department of Agriculture).  June 1986.  On the web in .pdf  format at
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1044171.pdf .

Quick links on this page:
SCS 24hr rainfall distribution type graph
Geographic boundaries within the USA for SCS rainfall distributions
24hr duration rainfall maps of USA with return periods of:  2-yr   5-yr  10-yr  25-yr  50-yr  100-yr

 

Fig. B1.  SCS 24hour rainfall distributions (SCS, 1986):
(yaxis reads "Fraction of 24hour rainfall" and xaxis reads "Time, hours")

 

Fig. B2.  Approximate geographic boundaries for SCS rainfall distributions
(SCS, 1986):
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Fig. B3.  2Year Return Period, 24hour Duration Precipitation, inches (SCS,
1986):
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Fig. B4.  Five Year Return Period, 24 hour Duration Precipitation, inches (SCS,
1986):
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Fig. B5.  Ten Year Return Period, 24 hour Duration Precipitation, inches (SCS,
1986):
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Fig. B6.  25Year Return Period, 24 hour Duration Precipitation, inches (SCS,
1986):
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Fig. B7.  50Year Return Period, 24 hour Duration Precipitation, inches (SCS,
1986):
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Fig. B8.  100Year Return Period, 24 hour Duration Precipitation, inches (SCS,
1986):
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ECTOR COUNTY
BIRDS Federal Status State Status

American Peregrine Falcon Falco peregrinus anatum DL T

year-round resident and local breeder in west Texas, nests in tall cliff eyries; also, migrant across state from 
more northern breeding areas in US and Canada, winters along coast and farther south; occupies wide range 
of habitats during migration, including urban, concentrations along coast and barrier islands; low-altitude 
migrant, stopovers at leading landscape edges such as lake shores, coastlines, and barrier islands.

Arctic Peregrine Falcon Falco peregrinus tundrius DL

migrant throughout state from subspecies’ far northern breeding range, winters along coast and farther 
south; occupies wide range of habitats during migration, including urban, concentrations along coast and 
barrier islands; low-altitude migrant, stopovers at leading landscape edges such as lake shores, coastlines, 
and barrier islands.

Baird's Sparrow Ammodramus bairdii

shortgrass prairie with scattered low bushes and matted vegetation; mostly migratory in western half of 
State, though winters in Mexico and just across Rio Grande into Texas from Brewster through Hudspeth 
counties

Bald Eagle Haliaeetus leucocephalus DL T

found primarily near rivers and large lakes; nests in tall trees or on cliffs near water; communally roosts, 
especially in winter; hunts live prey, scavenges, and pirates food from other birds 

Ferruginous Hawk Buteo regalis

open country, primarily prairies, plains, and badlands; nests in tall trees along streams or on steep slopes, 
cliff ledges, river-cut banks, hillsides, power line towers; year-round resident in northwestern high plains, 
wintering elsewhere throughout western 2/3 of Texas

Mountain Plover Charadrius montanus

breeding: nests on high plains or shortgrass prairie, on ground in shallow depression; nonbreeding: 
shortgrass plains and bare, dirt (plowed) fields; primarily insectivorous 

Peregrine Falcon Falco peregrinus DL T

both subspecies migrate across the state from more northern breeding areas in US and Canada to winter 
along coast and farther south; subspecies (F. p. anatum) is also a resident breeder in west Texas; the two 
subspecies’ listing statuses differ, F.p. tundrius is no longer listed in Texas; but because the subspecies are 
not easily distinguishable at a distance, reference is generally made only to the species level; see subspecies 
for habitat.

Prairie Falcon Falco mexicanus

open, mountainous areas, plains and prairie; nests on cliffs

Snowy Plover Charadrius alexandrinus

formerly an uncommon breeder in the Panhandle; potential migrant; winter along coast

Texas Parks & Wildlife Dept. Page 1 of 3
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ECTOR COUNTY
BIRDS Federal Status State Status

Sprague's Pipit Anthus spragueii C

only in Texas during migration and winter, mid September to early April; short to medium distance, diurnal 
migrant; strongly tied to native upland prairie, can be locally common in coastal grasslands, uncommon to 
rare further west; sensitive to patch size and avoids edges.

Western Burrowing Owl Athene cunicularia hypugaea

open grasslands, especially prairie, plains, and savanna, sometimes in open areas such as vacant lots near 
human habitation or airports; nests and roosts in abandoned burrows

Western Snowy Plover Charadrius alexandrinus nivosus

 uncommon breeder in the Panhandle; potential migrant; winter along coast

MAMMALS Federal Status State Status

Black-footed ferret Mustela nigripes LE

extirpated; inhabited prairie dog towns in the general area 

Black-tailed prairie dog Cynomys ludovicianus

dry, flat, short grasslands with low, relatively sparse vegetation, including areas overgrazed by cattle; live in 
large family groups

Gray wolf Canis lupus LE E

extirpated; formerly known throughout the western two-thirds of the state in forests, brushlands, or 
grasslands

Pale Townsend's big-eared bat Corynorhinus townsendii pallescens

roosts in caves, abandoned mine tunnels, and occasionally old buildings; hibernates in groups during winter; 
in summer months, males and females separate into solitary roosts and maternity colonies, respectively; 
single offspring born May-June; opportunistic insectivore

Swift fox Vulpes velox

restricted to current and historic shortgrass prairie; western and northern portions of Panhandle 

REPTILES Federal Status State Status

Spot-tailed earless lizard Holbrookia lacerata

central and southern Texas and adjacent Mexico; moderately open prairie-brushland; fairly flat areas free of 
vegetation or other obstructions, including disturbed areas; eats small invertebrates; eggs laid underground

Texas horned lizard Phrynosoma cornutum T

open, arid and semi-arid regions with sparse vegetation, including grass, cactus, scattered brush or scrubby 
trees; soil may vary in texture from sandy to rocky; burrows into soil, enters rodent burrows, or hides under 
rock when inactive; breeds March-September

Texas Parks & Wildlife Dept. Page 2 of 3
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ECTOR COUNTY
PLANTS Federal Status State Status

Havard's machaeranthera Xanthisma viscidum

Occurs on calcareous or sandy soils in Chihuahuan Desert shrublands or mesquite grasslands.

Texas Parks & Wildlife Dept. Page 3 of 3
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Apr 13, 2015

This map is for general reference only. The US Fish and Wildlife Service is not
responsible for the accuracy or currentness of the  base data shown on this map. All
wetlands related data should be used in accordance with the layer metadata found on
the Wetlands Mapper web site.

User Remarks:
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: Faskin-Urban land complex---Ector and Crane Counties, Texas

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/21/2015
Page 1 of 4



Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer, slope,
stoniness, salinity, degree of erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is divided into soil phases. Most of
the areas shown on the detailed soil maps are phases of soil series. The name of
a soil phase commonly indicates a feature that affects use or management. For
example, Alpha silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations, capabilities,
and potentials for many uses. Also, the narratives that accompany the soil reports
define some of the properties included in the map unit descriptions.

Ector and Crane Counties, Texas

Fa—Faskin-Urban land complex

Map Unit Setting
National map unit symbol: 1yyp
Elevation: 0 to 4,000 feet
Mean annual precipitation: 8 to 60 inches
Mean annual air temperature: 54 to 73 degrees F
Frost-free period: 180 to 310 days
Farmland classification: Not prime farmland

Map Unit Composition
Faskin and similar soils: 70 percent
Urban land: 25 percent

Map Unit Description: Faskin-Urban land complex---Ector and Crane Counties, Texas

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/21/2015
Page 2 of 4



Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the

mapunit.

Description of Faskin

Setting
Landform: Plains
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy eolian deposits from the blackwater draw

formation of pleistocene age

Typical profile
H1 - 0 to 8 inches: fine sandy loam
H2 - 8 to 52 inches: sandy clay loam
H3 - 52 to 80 inches: sandy clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 50 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to

2.0 mmhos/cm)
Available water storage in profile: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy loam 12-17" pz (R077DY047TX)

Description of Urban Land

Setting
Down-slope shape: Convex
Across-slope shape: Linear

Typical profile
H1 - 0 to 40 inches: variable

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s

Map Unit Description: Faskin-Urban land complex---Ector and Crane Counties, Texas

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/21/2015
Page 3 of 4



Minor Components

Unnamed, minor components
Percent of map unit: 5 percent

Data Source Information

Soil Survey Area:  Ector and Crane Counties, Texas
Survey Area Data:  Version 11, Sep 30, 2014

Map Unit Description: Faskin-Urban land complex---Ector and Crane Counties, Texas

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/21/2015
Page 4 of 4
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Surface Water Intake

Zoom to

  Surface Water Intake

PWS# : S0680002D
PWS_ID : 0680002
System Name : CITY OF ODESSA

Source Water Assessment Viewer v3.0
Lat: 31.861499,   Long: ‐102.288402

Select a layer in the list then single‐click on desired
map area:

PWS Surface Intake

javascript:void(0);


Source Water Assessment Viewer http://gisweb.tceq.texas.gov/swav/Controller/index.jsp?wtrsrc=

1 of 1 5/21/2015 4:31 PM

8ource Water Assessment Viewer v3.0 
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

TELEPHONE MEMO TO THE FILE 

Please complete with typewriter or black pen. 

Call to: tf\f'A('~'J ~(!)·\ \ ~ ii Cjj\ n~ L l (_ Call from: 

Date of call: 5 I '2-to { ( S" File no.: ----""'"'-=-l-_,,._,,___,_,,__-"=='"""L"----"'---------1 

Phone no.: (Lf-31._) 3 le 'd-.- OSC) lp Subject: 

TCEQ-0225 (Rev. 06-30-03) 
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SUPERFUND CHEMICAL DATA MATRIX 

Last Modified Date: 01/30/2014 Publication Date: 06/20/2014 

Chemical: Arsenic CAS Number: 007440-38-2 

TOXICITY PHYSICAL CHARACTERISTICS 

Parameter Value Unit Source Parameter Value Unit 

Oral RfD: 3.0E-04 mg/kg/day IRIS Metal Contain: Yes 

Inhal RfD: 4.2E-06 mg/kg/day CALEPA Organic: No 

RfC 1.5E-05 mg/m^3 CALEPA Gas: No 

Oral Slope: 1.5E+00 (mg/kg/day)^-1 IRIS Particulate: Yes 

Oral Wt-of-Evid: A IRIS Radionuclide: No 
IUR: 4.3E-03 (µg/m3)^-1 IRIS Rad. Element: No 
IUR Wt-of-Evid: A IRIS Molecular Weight: 7.4E+01 
Inhal Slope: 1.5E+01 (mg/kg/day)^-1 IRIS Density: 5.7E+00 g/mL @ 25.0 °C 
Oral ED10: 7.0E-03 mg/kg/day EPA_ED10 
Oral ED10 Wgt: A EPA_ED10 MOBILITY 
Inhal ED10: 7.0E-03 mg/kg/day EPA_ED10 
Inhal ED10 Wgt: A EPA_ED10 Parameter Value Unit Source 
Oral LD50: 1.4E+02 mg/kg RTECS Vapor Press: 2.5E-09 Torr PHYSPROP 
Dermal LD50: mg/kg Henry’s Law: 7.7E-01 atm-m3/mol PHYSPROP 
Gas Inhal LC50: ppm Water Solub: mg/L
Dust Inhal LC50: 
ACUTE 

mg/L Distrib Coef: 
Geo Mean Sol: 

2.9E+01 
2.0E+04 

ml/g 
mg/L 

SSG 
CRC 

Fresh CMC: 3.4E+02 µg/L NRWQC 
Salt CMC: 6.9E+01 µg/L NRWQC BIOACCUMULATION 

CHRONIC 
Fresh CCC: 1.5E+02 µg/L NRWQC Parameter Value Unit Source 
Salt CCC: 3.6E+01 µg/L NRWQC FOOD CHAIN 

Fresh Ecol LC50: 1.5E+03 µg/L ECOTOX Fresh BCF: 4.0E+00 VERSAR 
Salt Ecol LC50: 3.9E+02 µg/L ECOTOX Salt BCF: 3.5E+02 VERSAR 

PERSISTENCE ENVIRONMENTAL 

Parameter Value Unit Source 
Fresh BCF: 
Salt BCF: 

1.2E+04 
3.5E+02 

ECOTOX 
VERSAR 

LAKE- Halflives Log Kow: 6.8E-01 PHYSPROP 
Hydrolysis: days Water Solub: 
Volatility: days Geo Mean Sol: 2.0E+04 mg/L CRC 
Photolysis: days 
Biodeg: days OTHER DATA 
Radio: days 

Melting Point: 8.1E+02 °C 
RIVER- Halflives Boiling Point: 6.1E+02 °C 

Hydrolysis: days Formula: As 

Volatility: days 
Photolysis: days 
Biodeg: days 
Radio: days 

Log Kow: 6.8E-01 PHYSPROP 

CLASS INFORMATION 

Parent Substance 
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SUPERFUND CHEMICAL DATA MATRIX 
Last Modified Date: 01/30/2014 Publication Date: 06/20/2014 

Chemical: Arsenic CAS Number: 007440-38-2 

ASSIGNED FACTOR VALUES 

AIR PATHWAY GROUND WATER PATHWAY SOIL EXPOSURE PATHWAY 

Parameter Value Parameter Value Parameter Value 
Toxicity: 10000 Toxicity: 10000 Toxicity: 10000 
Gas Mobility: Water Solub: 
Gas Migration: Distrib: 2.9E+01 

Geo Mean Sol: 2.0E+04 
Mobility 
Liquid Karst: 1.0E+00 

Non Karst: 1.0E-02 
Non Liq Karst: 1.0E+00 

Non Karst: 1.0E-02 

DRINKING WATER HUMAN FOOD CHAIN ENVIRONMENTAL 

Parameter Value Parameter Value Parameter Value 
Toxicity: 10000 Toxicity: 10000 Fresh Tox: 10 

Salt Tox: 100 

Persistence Persistence Persistence 
River: 1 River: 1 River: 1 
Lake: 1 Lake: 1 Lake: 1 

Bioaccumulation Bioaccumulation 
Fresh: 5 Fresh: 50000 
Salt: 500 Salt: 500 

SURFACE WATER PATHWAY 

BENCHMARKS 

AIR PATHWAY GROUND WATER PATHWAY SOIL EXPOSURE PATHWAY 

Parameter Value Unit Parameter Value Unit Parameter Value Unit 
NAAQS/ µg/m3 MCL/ 1E-02 mg/L Cancer Risk: 7.1E-01 mg/kg 
NESHAPS: MCLG: Non Cancer Risk: 3E+01 mg/kg 
Cancer Risk: 5.6E-07 mg/m3 Cancer Risk: 4.4E-05 mg/L 
Non Cancer Risk: 1.5E-05 mg/m3 Non Cancer Risk: 4E-03 mg/L 

DRINKING WATER HUMAN FOOD CHAIN 

Parameter Value Unit Parameter Value Unit Parameter 
MCL/MCLG: 1E-02 mg/L FDAAL: ppm ACUTE 
Cancer Risk: 4.4E-05 mg/L Cancer Risk: 2.1E-03 mg/kg 
Non Cancer Risk: 4E-03 mg/L Non Cancer Risk: 4E-01 mg/kg Fresh CMC: 

Salt CMC: 

CHRONIC 

Fresh CCC: 

Salt CCC: 

SURFACE WATER PATHWAY 

RADIONUCLIDE 

Parameter Value Unit 

MCL: pCi/L 

UMTRCA: pCi/kg 

CANCER RISK 

Air: pCi/m3 

DW: pCi/L 

FC: pCi/kg 

Soil Ing: pCi/kg 

Soil Gam: pCi/kg 

ENVIRONMENTAL 

Value Unit 

3.4E+02 µg/L 

6.9E+01 µg/L 

1.5E+02 µg/L 

3.6E+01 µg/L 
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SUPERFUND CHEMICAL DATA MATRIX 

Last Modified Date: 01/30/2014 Publication Date: 06/20/2014 

Chemical: Chromium CAS Number: 007440-47-3 

TOXICITY 

Parameter Value Unit 

Oral RfD: 3.0E-03 mg/kg/day 
Inhal RfD: 
RfC 
Oral Slope: 
Oral Wt-of-Evid: 
IUR: 
IUR Wt-of-Evid: 
Inhal Slope: 
Oral ED10: 
Oral ED10 Wgt: 
Inhal ED10: 
Inhal ED10 Wgt: 
Oral LD50: 
Dermal LD50: 
Gas Inhal LC50: 
Dust Inhal LC50: 
ACUTE 

Fresh CMC: 
Salt CMC: 

CHRONIC 
Fresh CCC: 
Salt CCC: 

Fresh Ecol LC50: 
Salt Ecol LC50: 

2.2E-06 
8.0E-06 

2.5E-03 

2.2E+01 
2.2E+02 

mg/kg/day 
mg/m^3 
(mg/kg/day)^-1 

(µg/m3)^-1 

(mg/kg/day)^-1 
mg/kg/day 

mg/kg/day 

mg/kg 
mg/kg 
ppm 
mg/L 

µg/L 
µg/L 

µg/L 
µg/L 
µg/L 
µg/L 

PERSISTENCE 

Parameter Value Unit 

LAKE- Halflives 

Hydrolysis: 
Volatility: 
Photolysis: 

days 
days 
days 

Biodeg: days 
Radio: days 

RIVER- Halflives 

Hydrolysis: days 
Volatility: days 
Photolysis: days 
Biodeg: days 
Radio: days 

Log Kow: 2.3E-01 

Source 

IRIS 
IRIS 
IRIS 

SPHEM 

ECOTOX 
ECOTOX 

Source 

PHYSPROP 

PHYSICAL CHARACTERISTICS 

Parameter Value Unit 
Metal Contain: Yes 
Organic: No 
Gas: No 
Particulate: Yes 
Radionuclide: No 
Rad. Element: No 
Molecular Weight: 5.1E+01 
Density: 7.1E+00 g/mL @ 25.0 °C 

Parameter 
Vapor Press: 
Henry’s Law: 
Water Solub: 
Distrib Coef: 
Geo Mean Sol: 

MOBILITY 

Value 
4.2E-09 
2.4E-02 

8.5E+02 
1.6E+06 

Unit 
Torr 
atm-m3/mol 
mg/L 
ml/g 
mg/L 

Source 
PHYSPROP 
PHYSPROP 

BAES 
CRC 

BIOACCUMULATION 

Parameter 
FOOD CHAIN 

Fresh BCF: 
Salt BCF: 

Value 

1.3E+00 
3.0E+02 

Unit Source 

ECOTOX 
ECOTOX 

ENVIRONMENTAL 
Fresh BCF: 
Salt BCF: 

1.2E+02 
3.0E+02 

ECOTOX 
ECOTOX 

Log Kow: 
Water Solub: 
Geo Mean Sol: 

2.3E-01 

1.6E+06 mg/L 

PHYSPROP 

CRC 

OTHER DATA 

Melting Point: 1.9E+03 °C 
Boiling Point: 2.6E+03 °C 
Formula: Cr 

CLASS INFORMATION 

Parent Substance 
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SUPERFUND CHEMICAL DATA MATRIX 
Last Modified Date: 01/30/2014 Publication Date: 06/20/2014 

Chemical: Chromium CAS Number: 007440-47-3 

ASSIGNED FACTOR VALUES 

AIR PATHWAY GROUND WATER PATHWAY SOIL EXPOSURE PATHWAY 

Parameter Value Parameter Value Parameter Value 
Toxicity: 10000 Toxicity: 10000 Toxicity: 10000 
Gas Mobility: Water Solub: 
Gas Migration: Distrib: 8.5E+02 

Geo Mean Sol: 1.6E+06 
Mobility 
Liquid Karst: 1.0E+00 

Non Karst: 1.0E-02 
Non Liq Karst: 1.0E+00 

Non Karst: 1.0E-02 

DRINKING WATER HUMAN FOOD CHAIN ENVIRONMENTAL 

Parameter Value Parameter Value Parameter Value 
Toxicity: 10000 Toxicity: 10000 Fresh Tox: 10000 

Salt Tox: 1000 

Persistence Persistence Persistence 
River: 1 River: 1 River: 1 
Lake: 1 Lake: 1 Lake: 1 

Bioaccumulation Bioaccumulation 
Fresh: 5 Fresh: 500 
Salt: 500 Salt: 500 

SURFACE WATER PATHWAY 

BENCHMARKS 

AIR PATHWAY GROUND WATER PATHWAY SOIL EXPOSURE PATHWAY 

Parameter Value Unit Parameter Value Unit Parameter Value Unit 
NAAQS/ µg/m3 MCL/ 1E-01 mg/L Cancer Risk: mg/kg 
NESHAPS: MCLG: Non Cancer Risk: 2E+02 mg/kg 
Cancer Risk: mg/m3 Cancer Risk: mg/L 
Non Cancer Risk: 8E-06 mg/m3 Non Cancer Risk: 4E-02 mg/L 

DRINKING WATER HUMAN FOOD CHAIN 

Parameter Value Unit Parameter Value Unit Parameter 
MCL/MCLG: 1E-01 mg/L FDAAL: ppm ACUTE 
Cancer Risk: mg/L Cancer Risk: mg/kg 
Non Cancer Risk: 4E-02 mg/L Non Cancer Risk: 4E+00 mg/kg Fresh CMC: 

Salt CMC: 

CHRONIC 

Fresh CCC: 

Salt CCC: 

SURFACE WATER PATHWAY 

RADIONUCLIDE 

Parameter Value Unit 

MCL: pCi/L 

UMTRCA: pCi/kg 

CANCER RISK 

Air: pCi/m3 

DW: pCi/L 

FC: pCi/kg 

Soil Ing: pCi/kg 

Soil Gam: pCi/kg 

ENVIRONMENTAL 

Value Unit 

µg/L 

µg/L 

µg/L 

µg/L 
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SUPERFUND CHEMICAL DATA MATRIX 

Last Modified Date: 01/30/2014 Publication Date: 06/20/2014  

Chemical: Copper CAS Number: 007440-50-8  

TOXICITY 

Parameter Value Unit Source 

Oral RfD: 
Inhal RfD: 

4.0E-02 mg/kg/day 
mg/kg/day 

HEAST 

RfC 
Oral Slope: 
Oral Wt-of-Evid: 
IUR: 

mg/m^3 
(mg/kg/day)^-1 

D 
(µg/m3)^-1 

IRIS 

IUR Wt-of-Evid: 
Inhal Slope: 
Oral ED10: 
Oral ED10 Wgt: 

D 
(mg/kg/day)^-1 
mg/kg/day 

IRIS 

Inhal ED10: 
Inhal ED10 Wgt: 
Oral LD50: 
Dermal LD50: 
Gas Inhal LC50: 

mg/kg/day 

4.1E+02 mg/kg 
mg/kg 
ppm 

RTECS 

Dust Inhal LC50: 
ACUTE 

Fresh CMC: 

mg/L 

2.3E+00 µg/L NRWQC 
Salt CMC: 

CHRONIC 
4.8E+00 µg/L NRWQC 

Fresh CCC: 1.4E+00 µg/L NRWQC 
Salt CCC: 3.1E+00 µg/L NRWQC 

Fresh Ecol LC50: 1.6E-01 µg/L ECOTOX 
Salt Ecol LC50: 5.6E-02 µg/L ECOTOX 

PERSISTENCE 

Parameter Value Unit Source 

LAKE- Halflives 

Hydrolysis: days 
Volatility: days 
Photolysis: days 
Biodeg: days 
Radio: days 

RIVER- Halflives 

Hydrolysis: days 
Volatility: days 
Photolysis: days 
Biodeg: days 
Radio: days 

Log Kow: -5.7E-01 PHYSPROP 

PHYSICAL CHARACTERISTICS 

Parameter Value Unit 
Metal Contain: Yes 
Organic: No 
Gas: No 
Particulate: Yes 
Radionuclide: No 
Rad. Element: No 
Molecular Weight: 6.3E+01 
Density: 8.9E+00 g/mL @ 25.0 °C 

Parameter 
Vapor Press: 
Henry’s Law: 
Water Solub: 
Distrib Coef: 
Geo Mean Sol: 

MOBILITY 

Value 
4.2E-09 
2.4E-02 

3.5E+01 
3.3E+04 

Unit 
Torr 
atm-m3/mol 
mg/L 
ml/g 
mg/L 

Source 
PHYSPROP 
PHYSPROP 

BAES 
CRC 

BIOACCUMULATION 

Parameter 
FOOD CHAIN 

Fresh BCF: 
Salt BCF: 

Value 

8.8E+04 
5.1E+05 

Unit Source 

ECOTOX 
ECOTOX 

ENVIRONMENTAL 
Fresh BCF: 
Salt BCF: 

8.8E+04 
5.1E+05 

ECOTOX 
ECOTOX 

Log Kow: 
Water Solub: 
Geo Mean Sol: 

-5.7E-01 

3.3E+04 mg/L 

PHYSPROP 

CRC 

OTHER DATA 

Melting Point: 1.0E+03 °C 
Boiling Point: 2.5E+03 °C 
Formula: Cu 

CLASS INFORMATION 

Parent Substance 
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SUPERFUND CHEMICAL DATA MATRIX 
Last Modified Date: 01/30/2014 Publication Date: 06/20/2014 

Chemical: Copper CAS Number: 007440-50-8 

ASSIGNED FACTOR VALUES 

AIR PATHWAY GROUND WATER PATHWAY SOIL EXPOSURE PATHWAY 

Parameter Value Parameter Value Parameter Value 
Toxicity: 100 Toxicity: 100 Toxicity: 100 
Gas Mobility: Water Solub: 
Gas Migration: Distrib: 3.5E+01 

Geo Mean Sol: 3.3E+04 
Mobility 
Liquid Karst: 1.0E+00 

Non Karst: 1.0E-02 
Non Liq Karst: 1.0E+00 

Non Karst: 1.0E-02 

DRINKING WATER HUMAN FOOD CHAIN ENVIRONMENTAL 

Parameter Value Parameter Value Parameter Value 
Toxicity: 100 Toxicity: 100 Fresh Tox: 1000 

Salt Tox: 1000 

Persistence Persistence Persistence 
River: 1 River: 1 River: 1 
Lake: 1 Lake: 1 Lake: 1 

Bioaccumulation Bioaccumulation 
Fresh: 50000 Fresh: 50000 
Salt: 50000 Salt: 50000 

SURFACE WATER PATHWAY 

BENCHMARKS 

AIR PATHWAY GROUND WATER PATHWAY SOIL EXPOSURE PATHWAY 

Parameter Value Unit Parameter Value Unit Parameter Value Unit 
NAAQS/ µg/m3 MCL/ 1.3E+00 mg/L Cancer Risk: mg/kg 
NESHAPS: MCLG: Non Cancer Risk: 3E+03 mg/kg 
Cancer Risk: mg/m3 Cancer Risk: mg/L 
Non Cancer Risk: mg/m3 Non Cancer Risk: 6E-01 mg/L 

DRINKING WATER HUMAN FOOD CHAIN 

Parameter Value Unit Parameter Value Unit Parameter 
MCL/MCLG: 1.3E+00 mg/L FDAAL: ppm ACUTE 
Cancer Risk: mg/L Cancer Risk: mg/kg 
Non Cancer Risk: 6E-01 mg/L Non Cancer Risk: 5E+01 mg/kg Fresh CMC: 

Salt CMC: 

CHRONIC 

Fresh CCC: 

Salt CCC: 

SURFACE WATER PATHWAY 

RADIONUCLIDE 

Parameter Value Unit 

MCL: pCi/L 

UMTRCA: pCi/kg 

CANCER RISK 

Air: pCi/m3 

DW: pCi/L 

FC: pCi/kg 

Soil Ing: pCi/kg 

Soil Gam: pCi/kg 

ENVIRONMENTAL 

Value Unit 

2.3E+00 µg/L 

4.8E+00 µg/L 

1.4E+00 µg/L 

3.1E+00 µg/L 
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SUPERFUND CHEMICAL DATA MATRIX 

Last Modified Date: 01/30/2014 Publication Date: 06/20/2014 

Chemical: Lead CAS Number: 007439-92-1 

TOXICITY 

Parameter Value Unit 

Oral RfD: mg/kg/day 
Inhal RfD: 
RfC 
Oral Slope: 
Oral Wt-of-Evid: 
IUR: 
IUR Wt-of-Evid: 
Inhal Slope: 
Oral ED10: 
Oral ED10 Wgt: 
Inhal ED10: 
Inhal ED10 Wgt: 
Oral LD50: 
Dermal LD50: 
Gas Inhal LC50: 
Dust Inhal LC50: 
ACUTE 

Fresh CMC: 
Salt CMC: 

CHRONIC 
Fresh CCC: 
Salt CCC: 

Fresh Ecol LC50: 
Salt Ecol LC50: 

6.5E+01 
2.1E+02 

2.5E+00 
8.1E+00 
4.4E+02 
1.0E+02 

mg/kg/day 
mg/m^3 
(mg/kg/day)^-1 

(µg/m3)^-1 

(mg/kg/day)^-1 
mg/kg/day 

mg/kg/day 

mg/kg 
mg/kg 
ppm 
mg/L 

µg/L 
µg/L 

µg/L 
µg/L 
µg/L 
µg/L 

PERSISTENCE 

Parameter Value Unit 

LAKE- Halflives 

Hydrolysis: 
Volatility: 
Photolysis: 

days 
days 
days 

Biodeg: days 
Radio: days 

RIVER- Halflives 

Hydrolysis: days 
Volatility: days 
Photolysis: days 
Biodeg: days 
Radio: days 

Log Kow: 7.3E-01 

Source 

NRWQC 
NRWQC 

NRWQC 
NRWQC 
ECOTOX 
ECOTOX 

Source 

PHYSPROP 

PHYSICAL CHARACTERISTICS 

Parameter Value Unit 
Metal Contain: Yes 
Organic: No 
Gas: No 
Particulate: Yes 
Radionuclide: No 
Rad. Element: No 
Molecular Weight: 2.0E+02 
Density: 1.1E+01 g/mL @ 25.0 °C 

Parameter 
Vapor Press: 
Henry’s Law: 
Water Solub: 
Distrib Coef: 
Geo Mean Sol: 

MOBILITY 

Value 
3.0E-09 
2.4E-02 

9.0E+02 
1.0E+04 

Unit 
Torr 
atm-m3/mol 
mg/L 
ml/g 
mg/L 

Source 
PHYSPROP 
PHYSPROP 

BAES 
CRC 

BIOACCUMULATION 

Parameter 
FOOD CHAIN 

Fresh BCF: 
Salt BCF: 

Value 

1.5E+03 
5.0E+03 

Unit Source 

ECOTOX 
ECOTOX 

ENVIRONMENTAL 
Fresh BCF: 
Salt BCF: 

5.3E+05 
5.0E+03 

ECOTOX 
ECOTOX 

Log Kow: 
Water Solub: 
Geo Mean Sol: 

7.3E-01 

1.0E+04 mg/L 

PHYSPROP 

CRC 

OTHER DATA 

Melting Point: 3.2E+02 °C 
Boiling Point: 1.7E+03 °C 
Formula: Pb 

CLASS INFORMATION 

Parent Substance 
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SUPERFUND CHEMICAL DATA MATRIX 
Last Modified Date: 01/30/2014 Publication Date: 06/20/2014 

Chemical: Lead CAS Number: 007439-92-1 

ASSIGNED FACTOR VALUES 

AIR PATHWAY GROUND WATER PATHWAY SOIL EXPOSURE PATHWAY 

Parameter Value Parameter Value Parameter Value 
Toxicity: 10000 Toxicity: 10000 Toxicity: 10000 
Gas Mobility: Water Solub: 
Gas Migration: Distrib: 9.0E+02 

Geo Mean Sol: 1.0E+04 
Mobility 
Liquid Karst: 1.0E+00 

Non Karst: 1.0E-02 
Non Liq Karst: 1.0E+00 

Non Karst: 1.0E-02 

DRINKING WATER HUMAN FOOD CHAIN ENVIRONMENTAL 

Parameter Value Parameter Value Parameter Value 
Toxicity: 10000 Toxicity: 10000 Fresh Tox: 1000 

Salt Tox: 1000 

Persistence Persistence Persistence 
River: 1 River: 1 River: 1 
Lake: 1 Lake: 1 Lake: 1 

Bioaccumulation Bioaccumulation 
Fresh: 5000 Fresh: 50000 
Salt: 5000 Salt: 5000 

SURFACE WATER PATHWAY 

BENCHMARKS 

AIR PATHWAY GROUND WATER PATHWAY SOIL EXPOSURE PATHWAY 

Parameter Value Unit Parameter Value Unit Parameter Value Unit 
NAAQS/ µg/m3 MCL/ 1.5E-02 mg/L Cancer Risk: mg/kg 
NESHAPS: MCLG: Non Cancer Risk: mg/kg 
Cancer Risk: mg/m3 Cancer Risk: mg/L 
Non Cancer Risk: mg/m3 Non Cancer Risk: mg/L 

DRINKING WATER HUMAN FOOD CHAIN 

Parameter Value Unit Parameter Value Unit Parameter 
MCL/MCLG: 1.5E-02 mg/L FDAAL: ppm ACUTE 
Cancer Risk: mg/L Cancer Risk: mg/kg 
Non Cancer Risk: mg/L Non Cancer Risk: mg/kg Fresh CMC: 

Salt CMC: 

CHRONIC 

Fresh CCC: 

Salt CCC: 

SURFACE WATER PATHWAY 

RADIONUCLIDE 

Parameter Value Unit 

MCL: pCi/L 

UMTRCA: pCi/kg 

CANCER RISK 

Air: pCi/m3 

DW: pCi/L 

FC: pCi/kg 

Soil Ing: pCi/kg 

Soil Gam: pCi/kg 

ENVIRONMENTAL 

Value Unit 

6.5E+01 µg/L 

2.1E+02 µg/L 

2.5E+00 µg/L 

8.1E+00 µg/L 

A-236
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