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Figure 2.2.3 Schematic of generalized stratigraphy across the study area. 
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Figure 2.2.4 Location of older and younger Seymour Formation deposits (from R.W. Harden 
and Associates, 1978). 
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Figure 2.2.5 A-A', B-B', C-C', and D-D' cross-sections from R.W. Harden and Associates (1978) showing the Seymour Formation and 
Clear Fork Group in Haskell and Knox counties. 
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Figure 2.2.6 E-E', F-F', and G-G' cross-sections from R.W. Harden and Associates (1978) showing the Seymour Formation and Clear 
Fork Group in Haskell and Knox counties. 
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Figure 2.2.7 Geologic cross-section through the Seymour Formation in Baylor County (from Preston, 1978). 
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2.3 Brief Land Use History of Baylor, Knox, and Haskell Counties 

Water levels in the Seymour Aquifer have been affected by changes in land use since the arrival 

of Anglo residents in Haskell, Knox, and Baylor counties.  This section provides a brief history 

of land use changes in these three counties.  This history was predominately developed based on 

information provided in Texas State Historical Association (2008) and Texas Parks and Wildlife 

(2007).  A discussion of water-level changes in the Seymour Aquifer is provided in 

Section 4.3.1. 

Initially, Haskell, Knox, and Baylor counties were inhabited by nomadic Indians that used the 

region as a hunting ground for bison (Sherrill, 1965).  In 1858, all three counties were created by 

the Texas legislature; however, they were not populated by Anglos at that time due to the threat 

of Indian attacks.  Military camps were established in the counties after they were created, but it 

was not until the late 1870s, when buffalo herds were decimated by hunters, that the Indians 

were driven from the region and settlement of the counties by Anglos began.  The first settlers 

into the area in the late 1870s were ranchers, quickly followed by farmers.  Ranching dominated 

the region through the 1880’s.  Baylor County was formally organized with a county seat in 1879 

and Knox and Haskell counties in 1885.  Although ranching was still an important component of 

the economy, farming became firmly established in the counties by 1900.  The land cover during 

this time period was predominately mid and tall grasses (Texas Parks and Wildlife, 2007).  

Ansley and others (1997), citing a report from 1854 and another from 1866, indicate that large 

mesquite were scattered among Texas rangeland and "honey mesquite was a natural part of the 

Texas vegetation complex prior to white settlement".  These mesquite were located 

predominately in riparian areas and not on open grassland.  Wilson and others (2001) suggest 

that the absence of mesquite on open range during this time period was due to fires, both natural 

and intentionally set by Indians, which "presumably minimized mesquite seedling establishment 

in open areas while allowing the continued presence of mesquite in sheltered drainage and 

riparian areas". 

The replacement of buffalo with cattle and sheep had a significant impact on grazing in these 

counties, resulting in a significant change in native vegetation (Texas Parks and Wildlife, 2007).  

The migrant buffalo herds would graze down an area in a short period of time, consuming all of 
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the palatable plants, and then move on leaving the area well fertilized and the soils tilled.  Texas 

Parks and Wildlife (2007) states that "this type of grazing provided long rest periods to native 

grasslands, allowing for rapid responses of annual forbs and grasses".  This increased plant 

diversity and allowed for the development of stands of dense grasses.  The introduction of 

fencing and overgrazing by domestic livestock resulted in limited or no rest for pastures, 

reducing the desired deep-root grasses and increasing "less desirable shallow-rooted grasses and 

a few undesirable forbs" (Texas Parks and Wildlife, 2007).  Grazing by domestic livestock also 

contributed to the expansion of honey mesquite into open grassland through the dispersal of 

mesquite seeds in livestock waste and the lack of herbaceous competition for mesquite seedlings 

(Wilson and others, 2001).  The introduction of domestic livestock also brought a reduction in 

fires due to the elimination of intentionally set fires and the absence of herbaceous fuel to 

support natural fires.  In summary, the switch from buffalo grazing to domestic livestock 

grazing, combined with the reduction in fires in the counties, caused “an increase in woody plant 

species and a change from grassland or savannah communities to more brushland or woodland 

habitat types" (Texas Parks and Wildlife, 2007) and the expansion of woody species, especially 

honey mesquite, on open grassland.  In addition to expanding the range of honey mesquite, 

heavy grazing was also detrimental to the surface soil resulting in decreased infiltration of 

precipitation and increased soil erosion (Warren and others, 1986; Wilcox and others, 2008).   

All three counties saw an increase in economic development from about 1900 to 1910 due to the 

introduction of railroads and a cotton boom.  An increase in agriculture due to the cotton boom 

and to the selling of ranchland to farmers was also seen in this period.  Baylor County 

experienced its largest population in 1910.  The economic development slowed from about 1910 

to 1920 due to droughts and falling crop prices during and after World War 1.  A second 

economic boom was experience in these three counties from about 1920 to 1930 due 

predominately to a brief, intense cotton boom.  According to the information available in the 

Texas State Historical Association (2008), the acreage used for agricultural purposes in these 

counties was greatest during this time period and Haskell and Knox counties experienced their 

largest population in 1930.  Expansion in all three counties ended in the 1930s and farming 

suffered severely due to the Great Depression and the Dust Bowl.  The population has steadily 

declined since 1930 in Knox and Haskell counties and since 1940 in Baylor County. 
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Development of the land for agriculture involved both plowing and terracing.  Plowing was used 

to prepare the soil for seed and terracing was used as a method to retain water for crops.  Sherrill 

(1965) indicates that terracing was being heavily pushed in Haskell County in 1928.  Prior to 

about 1951, crops obtained their water almost exclusively from precipitation and crop yield was 

a function of the climate.  Widespread irrigation of crops began in the 1950s due to a severe 

drought from about 1951 to 1957 and improvements in pumping technology.  Row irrigation was 

the predominant irrigation method until the use of center pivot sprinklers began in about 1981. 

The Conservation Reserve Program of the Farm Service Agency of the United States Department 

of Agriculture began in the three-county region in 1987.  The purpose of this program is to 

replace crops with long-term, resource conserving covers on some land.  Goals of the program 

include (1) the protection of topsoil from erosion, (2) the reduction of runoff, which increases 

aquifer recharge, (3) the reduction of sedimentation, which improves the condition of surface 

water, and (4) the increase in resource-conserving vegetation, which can increase wildlife 

population (United States Department of Agriculture, 2009).  Table 2.3.1 summarizes the 

number of acres by year in the three-county area enrolled in the Conservation Reserve Program.   
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Table 2.3.1 Cumulative enrollment in the Conservation Reserve Program (United States 
Department of Agriculture, 2009). 

Year 
Baylor County  

(acres) 
Haskell County  

(acres) 
Knox County  

(acres) 

1986 0 0 0 
1987 0 7,841 1,425 
1988 1,628 21,714 5,508 
1989 2,041 32,299 9,950 
1990 2,503 36,516 13,020 
1991 2,503 36,637 13,020 
1992 3,566 39,107 14,869 
1993 3,566 40,426 17,056 
1994 3,566 40,426 17,056 
1995 3,566 40,472 17,056 
1996 3,556 40,146 16,690 
1997 3,556 39,843 16,975 
1998 2,838 29,656 13,879 
1999 2,736 23,386 10,788 
2000 2,284 23,579 8,586 
2001 3,076 27,842 8,976 
2002 3,085 27,875 8,999 
2003 3,086 28,708 9,119 
2004 2,023 25,669 7,092 
2005 2,023 25,613 7,030 
2006 2,026 26,195 7,880 
2007 2,263 27,078 7,817 
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3.0 Previous Investigations 

The Haskell-Knox-Baylor pod of the Seymour Aquifer has been studied by the various past and 

present Texas state agencies responsible for water resources.  The Seymour Formation was 

studied by Ogilbee and Osborne (1962) in their report on groundwater resources of Haskell and 

Knox counties, R.W. Harden and Associations (1978) in their report on groundwater quality and 

availability, and by Preston (1978) in his report on the occurrence and quality of groundwater in 

Baylor County.  The development of the conceptual model for the refined Seymour Aquifer 

groundwater availability model has borrowed extensively from these works. 

In addition to these studies, the Haskell-Knox-Baylor pod of the Seymour Aquifer was included 

in the groundwater availability model of the entire Seymour Aquifer (Ewing and others, 2004).  

Figure 3.0.1 shows the study area and active boundary for this model, which included the entire 

Seymour Aquifer in Texas and Oklahoma.  The Seymour Aquifer groundwater availability 

model was a two layer model that included the Seymour Aquifer as the top layer and the upper 

portions of Permian-age sediments as the bottom layer.  This bottom layer included the Blaine 

Aquifer, which is a minor aquifer in Texas.  The model dimensions were 180 miles east-west by 

208 miles north-south, with 3,436 active cells in the Seymour Aquifer layer and 20,001 active 

cells in the Permian layer.  The model grid was one mile by one mile.  The model incorporated 

the available information on structure, hydrostratigraphy, hydraulic properties, stream flow, 

recharge, and pumping.   

The Seymour Aquifer groundwater availability model was calibrated to both steady-state and 

transient conditions.  The time periods for steady state were selected for the individual pods of 

the Seymour Aquifer and included various time periods in the 1960s and 1970s.  The steady-state 

time period for the Haskell-Knox-Baylor pod was 1967 through 1970.  The time period for 

calibration of the model to transient aquifer conditions was January 1980 through December 

1989.  The transient calibration incorporated monthly variations in recharge, streamflow, and 

pumping.  The transient-calibrated model was verified against aquifer conditions from January 

1990 through December 1999.  Model calibration yielded a geometric mean horizontal 

conductivity for the Seymour Aquifer of 68.5 feet per day and an average recharge rate of 
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2 inches per year.  A sensitivity analysis was performed to determine which parameters had the 

most influence on model performance and calibration.  The verified model was used to make 

predictions of aquifer conditions for the period 2000 to 2050 based on projected pumping 

demands.  The predictive model indicated that average water levels in the Seymour Aquifer are 

not expected to change by more than several feet, but declines of up to about 30 feet were 

predicted in localized areas.  

The Seymour Aquifer groundwater availability model provides information for the Seymour 

Aquifer as a whole, but does not specifically address each individual pod of the aquifer.  In 

addition, hydraulic property data and pumping are averaged over a large area due to the one-mile 

by one-mile grid blocks relative to the area of the pods.  The refined groundwater availability 

model for the Haskell-Baylor-Knox pod allows for model parameterization at a scale relative to 

the size of the pod.   
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Figure 3.0.1 Location of extent and active area for the Seymour Aquifer groundwater 
availability model (Ewing and others, 2004) and the refined groundwater 
availability model for the Haskell-Knox-Baylor pod of the Seymour Aquifer. 
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4.0 Hydrogeologic Setting 

The hydrogeologic setting of the Haskell-Knox-Baylor pod of the Seymour Aquifer is defined by 

the hydrostratigraphy, structure, regional groundwater flow, recharge, surface and groundwater 

interaction, hydraulic properties, and discharge.  The characterization of the hydrogeologic 

setting is based on previous geologic and hydrologic studies in the area and compilation and 

analyses of structure maps, hydraulic properties, water-level data, spring and stream flow data, 

and climatic information. 

In late 2008, the TWDB changed the aquifer code in their database for many wells and a few 

springs located within the boundary of the Seymour Aquifer in Haskell, Knox, and Baylor 

counties from 112SYMR (Seymour Formation) to 110ALVM (alluvium) or UNKNOWN 

(Wade, 2009).  The UNKNOWN aquifer code was assigned to wells with missing well depth 

data because their completion interval could not be verified (Boghici, 2009) and to some springs.  

Switching the aquifer code from 112SYMR to 110ALVM has no impact on the development of 

the conceptual model for the Seymour Aquifer because the aquifer includes both the Seymour 

Formation and alluvial sediments.  The switch in aquifer code from 112SYMR to UNKNOWN 

does have an impact, however, because the wells and springs with an UNKNOWN aquifer code 

could be completed into or flowing from the Permian-age sediments underlying the Seymour 

Aquifer and, therefore, should not be included in developing the conceptual model for the 

aquifer.  Within the boundary of the Seymour Aquifer, 479 wells and springs (about one-third) 

previously assigned an aquifer code of 112SYMR were assigned a new aquifer code of 

UNKNOWN.  Since this is a large percentage of wells, and a few springs, to eliminate from use 

in developing the conceptual understanding of the Seymour Aquifer, an investigation was 

conducted to try to determine which of these wells and springs could be considered Seymour 

Aquifer wells or springs and which should be considered Permian wells or springs.   

R.W. Harden and Associates (1978) identified 74 wells and five springs as completed into or 

flowing from Permian-age sediments and 20 wells as completed into both the Seymour 

Formation and underlying Permian-age sediments in Haskell, Knox, and Stonewall counties.  A 

Permian aquifer code is assigned in the TWDB database (TWDB, 2009c) to 67 of the wells they 

identified as Permian wells and one spring they identified as flowing from Permian-age 
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sediments.  Since the aquifer code and water bearing unit from R.W. Harden and Associates 

(1978) agree, these 67 wells and one spring were considered to be completed into or flowing 

from Permian-age sediments in developing the conceptual model for the Seymour Aquifer.  Two 

wells and four springs identified as completed into or flowing from Permian-age sediments by 

R.W. Harden and Associates (1978) had a previous aquifer code of 112SYMR and a new aquifer 

code of UNKNOWN.  Since the completion interval for these wells and the source of water for 

the springs could not be verified and R.W. Harden and Associates (1978) identified these as 

Permian wells and springs, they were considered to be Permian wells and springs in the 

development of the conceptual model for the Seymour Aquifer.  Of the remaining 466 wells and 

springs assigned an aquifer code of UNKNOWN and located within the Seymour Aquifer, R.W. 

Harden and Associates (1978), in their extensive investigation of the Seymour Aquifer in Haskell 

and Knox counties, identified 455 of them as wells or springs completed into or flowing from the 

Seymour Formation.  All of those wells and springs were considered to be completed into or 

flowing from the Seymour Aquifer (i.e., either the Seymour Formation or alluvial sediments) in 

developing the conceptual model for the Seymour Aquifer, because it is unlikely that they were 

drilled past the Seymour Aquifer and completed into the lower quality water of the Permian-age 

sediments.  The remaining 11 wells or springs were not found in R.W. Harden and Associations 

(1978).  Therefore, the formation they are completed into or flow from could not be verified and 

they were not included in the development of the Seymour Aquifer conceptual model as either a 

Seymour Aquifer well or a Permian well.   

Four wells identified by R.W. Harden and Associates (1978) as completed into Permian-age 

sediments and 16 wells and one spring they identified as completed into or flowing from both the 

Seymour Aquifer and Permian-age sediments had a previous aquifer code of either 110ALVM or 

112SYMR and were assigned a new aquifer code of either 110ALVM or 112SYMR.  In order to 

estimate which sediments these wells and spring are completed into or flowing from, the 

chemistry of water sampled from these wells and spring was compared to the chemistry of water 

from wells known to be completed into Permian-age sediment and wells known to be completed 

into the Seymour Formation or alluvial sediments.  Based on this comparison, it was estimated 

that three of the wells are completed into Permian-age sediments rather than into the Seymour 

Formation or alluvial sediments.  Those three wells were considered to be Permian wells in 

developing the conceptual model for the Seymour Aquifer. 
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One well and three springs located in Baylor County had an old aquifer code of 112SYM and 

were assigned a new aquifer code of UNKNOWN.  One of those springs is located outside of the 

Seymour Aquifer and was not used.  Information found in the records of wells and springs table 

in Preston (1978) indicates that the well is completed into the Seymour Aquifer and the other two 

springs flow from the Seymour Aquifer.  Therefore, that well and those two springs were 

considered to be completed into and flowing from the Seymour Aquifer during conceptual model 

development. 

Appendix A contains a table summarizing the changes discussed above.  That table includes only 

wells and springs assigned a new aquifer code of UNKNOWN and wells and springs identified 

as completed into or flowing from Permian-age sediments or the Seymour Formation and 

Permian in R.W. Harden and Associates (1978).   

A large portion of the Seymour Aquifer in north-central and north-eastern Haskell County is dry.  

In their report, R.W. Harden and Associates (1978) identify where the Seymour Formation 

contains groundwater.  The outline of the Seymour Aquifer as defined by R.W. Harden and 

Associates (1978) is shown in Figure 4.0.1.  A comparison between that outline and the outline 

of the Seymour Aquifer as defined by Ashworth and Hopkins (1995) shows some discrepancies.  

The discrepancy along the Brazos River is due to the presence of alluvial sediments rather than 

sediments of the Seymour Formation, and R.W. Harden and Associates (1978) investigated only 

the Seymour Formation.  The discrepancy on the eastern side and southwestern toe of the aquifer 

in Haskell County is due to the fact that the aquifer is dry in those locations.  It should be noted 

that the portion of the Seymour Aquifer north of the Brazos River in Knox and Baylor counties 

was not considered by R.W. Harden and Associates (1978), but does produce water. 
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Figure 4.0.1 Outline of the Seymour Aquifer as defined by the TWDB and of the water-bearing 
portion of the Seymour Formation as defined by R.W. Harden and Associates 
(1978). 
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4.1 Hydrostratigraphy 

The Seymour Aquifer consists of unconsolidated alluvial sediments of non-marine origin 

deposited on the erosional surface of Permian-age sediments.  In general, sediments of the 

Seymour Aquifer are predominantly material eroded from the High Plains and deposited by 

eastward moving streams (R.W. Harden and Associates, 1978; Nordstrom, 1991; Duffin and 

Beynon, 1992).  It is likely that the sediments originally blanketed the entire region but were 

subsequently eroded by recent streams leaving only remnants of the once continuous deposits 

(Ogilbee and Osborne, 1962; Preston, 1978; Price, 1978).   

Sediments of the Seymour Aquifer are composed of clay, silt, sand, conglomerate, gravel, and 

some caliche and volcanic ash (Ogilbee & Osborne, 1962).  Although the Seymour Aquifer 

consists primarily of unconsolidated sediments, cemented sandstone and conglomerate material 

can be found locally (R.W. Harden and Associates, 1978).  In general, the sediments are finer 

near the top and coarsen with depth.  The upper portion contains beds of fine-grained sand with 

silt or clay and some caliche.  Where present, the caliche typically underlies several feet of 

topsoil (Ogilbee and Osborne, 1962).  A basal portion of coarse sand and gravel beds is present 

in many portions of the aquifer.  This basal section is the predominant water-bearing zone.  

Individual beds within the Seymour Aquifer are discontinuous and grade laterally into beds of 

coarser or finer grained material, with the exception of the basal coarse material which is present 

inconsistently throughout the aquifer.   

As discussed in Section 2.2, R.W. Harden and Associates (1978) indicate that the Seymour 

Formation in Haskell and southern Knox counties can be divided into older deposits in the south 

and east and younger deposits in the north and west (see Figure 2.2.4).  They state that the water 

levels indicate a steep gradient along the boundary between the older and younger sediments, 

suggesting that they are poorly connected hydraulically. 

The Seymour Aquifer in the study area is underlain by Permian-age sediments of the Clear Fork 

Group (Table 4.1.1).  The Clear Fork Group consists predominantly of shale with some thin 

layers of sandstone, dolomite, limestone, gypsum, and marl (Ogilbee and Osborne, 1962) and 

dips to the west while the land surface dips to the east.  Formations of the Clear Fork Group are, 

from oldest to youngest, the Arroyo, Vale, and Choza formations.  These formations consist 

predominately of shale with a few limestone, dolomite, and sandstone beds (Ogilbee & Osborne, 
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1962).  The Arroyo Formation is not known to yield potable water, small quantities of slightly to 

moderately saline water has been obtained from the Vale Formation, and water too highly 

mineralized for human use has been obtained from the Choza Formation (Ogilbee & Osborne, 

1962).  Price (1979) from the Clear Fork Group is generally found in fractured and locally 

permeable dolomites and limestones. 

The active boundary of the model was selected based predominantly in the outline of the 

Seymour Aquifer.  However, in areas where the Brazos River or Lake Creek fall outside the 

aquifer boundary, the active boundary was extended to these surface water bodies. 

Table 4.1.1 Hydrostratigraphy. 

System Series Group Formation 

Quaternary 
Recent to 

Pleistocene 
  Alluvium 
  Seymour 

Tertiary 

missing 
Cretaceous 
Jurassic 
Triassic 

Permian Leonard 
Clear Fork 

Choza 
Vale 

Arroya 
Wichita (upper 
portion only) 

Lueders 
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4.2 Structure 

The geologic structure of the Seymour Aquifer is dominated by the character of the erosional 

surface of the underlying Permian-age sediments, the character of the land surface, and the 

erosional characteristics of recent streams.  In addition to the data sources used in the previous 

Seymour Aquifer groundwater availability model (Ewing and others, 2004), driller’s logs for an 

additional 546 wells provided by the Rolling Plains Groundwater Conservation District were 

included in the estimation of the structure for the Seymour Aquifer.  The data sources used to 

generate the structure for the Seymour Aquifer are summarized in Table 4.2.1. 

All of the data listed in Table 4.2.1 are for specific point locations except for the data from the 

Texas Commission on Environmental Quality and the structure contours.  Well-log records filed 

with the Texas Commission on Environmental Quality do not contain specific surface locations 

for wells.  Rather, the records indicate in which 2.5-minute quadrangle the well is located.  A 

2.5-minute quadrangle corresponds to about 10 square miles.  These quadrangles may contain a 

few wells or many wells.  The latitude and longitude for the center of each quadrangle containing 

wells with records pertinent to the Seymour Aquifer were converted to groundwater availability 

model coordinates.  Structure-related data for all wells in each quadrangle were arithmetically 

averaged to obtain a final value representative of the quadrangle.  That final average value, 

applied to the quadrangle center location, was used to develop the structure surfaces for the 

model.  The methodology used to determine and quality control/quality assurance check the 

structural picks from the Texas Commission on Environmental Quality records is described in 

detail in Appendix B of Ewing and others (2004).  This methodology was developed to ensure 

that no anomalous data were included in the averaging process.  

To benefit from the efforts of previous studies (R.W. Harden and Associates, 1978; Preston, 

1978), two contour maps of the elevation of the Seymour Aquifer base were scanned, digitized, 

and projected into groundwater availability model coordinates.  The average value of the 

contours was sampled using a 1-mile by 1-mile grid to obtain point data.  For all data derived 

from driller’s logs, the basal elevations of the Seymour Aquifer was calculated from the reported 

depth to the base of the aquifer and the digital elevation model elevation at that point.  Because 

the elevation of land surface along the outcrop contact between an aquifer and the underlying 
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unit describes the elevation of the base of the aquifer, the points defining the outline of the 

Seymour Aquifer were extracted from the polygons of the aquifer extents.  The digital elevation 

model elevations at alternate points along the Seymour Aquifer outline were then used as 

additional point data.  The locations of the various data sources used in constructing the basal 

elevation of the Seymour Aquifer (as listed in Table 4.2.1) are depicted in Figure 4.2.1.  The base 

of the Seymour was developed using the point data obtained from the contour maps, the point 

data from the driller’s logs, and the point data along the Seymour Aquifer outline. 

The interpolated surface of the base of the aquifer and the 30-meter digital elevation model (the 

top of the aquifer) were averaged onto the model grid, which is at a resolution of one-eighth mile 

by one-eighth mile.  Once the model grid had been populated with the structure data, several 

tests were performed to ensure that the structure was reasonable and consistent with other soft 

data.  Initially, there were many inversions, whereby the basal elevation was higher than land 

surface.  These inversions tended to occur in areas with a paucity of structure data coupled with 

depressions in the local topography, particularly around the Brazos River, Lake Creek, and other 

smaller surface drainages.  Control points consisting of cells with inversions that intersected the 

national hydrography dataset polyline coverage, representing local surface depressions, were 

then used to augment the structure dataset.  The basal elevation of the Seymour Aquifer at these 

control points was assumed to be 20 feet below land surface and the basal surface was contoured 

again incorporating these control points.  Finally, a practical minimum thickness of 20 feet was 

assumed for the aquifer and applied to all grid cells not initially meeting this requirement.   

Figures 4.2.2 through 4.2.4 depict the structure of the Seymour Aquifer.  The large-scale 

structure of the Seymour Aquifer is dictated largely by topography.  The elevation of the top of 

the Seymour Aquifer is shown in Figure 4.2.2.  The elevation of the Seymour Aquifer base 

varies several hundred feet across the aquifer, as shown in Figure 4.2.3, while the Seymour 

Aquifer thickness is generally less than 100 feet as evident in Figure 4.2.4.  The top surface of 

the underlying Permian-age units is shown in Figure 4.2.5.  The Permian beds are thick, 

however, their structure is considered of minimal importance with respect to the hydrologic flow 

system of the Seymour Aquifer. 
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Table 4.2.1 Data sources for the basal elevation of the Seymour Aquifer. 

Data Source Type of Data Data Use Data Location 

R.W. Harden and 
Associates (1978) 

Contours of altitude of base of 
Seymour Formation 

Digitized and used 
directly 

Haskell County and 
portions of Knox County 

Preston (1978) 
Contours of approximate 
altitude of base of Seymour 
Formation 

Digitized and used 
directly 

West-central Baylor 
County 

Drillers’ logs on 
TWDB website 

Base of Seymour Formation as 
given in drillers’ logs 

Used directly as point 
data 

Throughout model area 

Well logs in TCEQ 
records 

Base of Seymour Formation as 
given in drillers’ logs 

Used directly as point 
data 

Throughout model area 

Drillers’ logs from 
RPGCD 

Base of Seymour Formation as 
given in drillers’ logs 

Used directly as point 
data 

Throughout model area 

USGS Quads 30-meter DEM elevations 
Calculated average DEM 
elevation for the center of 
each model grid block 

Throughout model area 

TWDB website 
Polygon extent of Seymour 
Aquifer  

Points extracted from 
polygons and DEM 
elevations at points used 
as data 

Throughout model area 

National Hydrography 
Dataset 

High resolution stream 
polyline coverage 

Used to pick control 
points where inversions 
occurred 

Throughout model area 

TWDB = Texas Water Development Board 
TCEQ = Texas Commission on Environmental Quality 
RPGCD = Rolling Plains Groundwater Conservation District 
USGS = United States Geological Survey 
DEM = Digital Elevation Model 
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RPGCD = Rolling Plains Groundwater Conservation District 
TCEQ = Texas Commission on Environmental Quality 
TWDB = Texas Water Development Board 

Figure 4.2.1 Data sources for the Seymour Aquifer structure. 
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Figure 4.2.2 Structure map of the top of the Seymour Aquifer. 
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Figure 4.2.3 Structure map of the base of the Seymour Aquifer. 
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Figure 4.2.4 Isopach map of the Seymour Aquifer. 
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Figure 4.2.5 Structure map of the top of the Clear Fork Group. 


































































































