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1 REGIONAL GEOLOGIC/HYDROGEOLOGIC INFORMATION 

30 TAC §§330.57(f)(2), 330.63(e)(1) 

This geology and geotechnical report has been prepared by Elizabeth Floyd, P.G., a 
qualified groundwater scientist, for the Hawthorn Park RDF consistent with 30 TAC 
§§330.57(f)(2) and 330.63(e). Some of Section 1 has been adopted in whole or part from
the previously approved geology report. The purpose of this report is to provide the
geologic and hydrogeologic information required by applicable TCEQ rules and to provide
the information and interpretations necessary to design a groundwater monitoring system.

1. 1 Regional Physiography and Topography

The site is located on Quaternary sediments of the Gulf Coastal Plain. The Gulf Coastal 
Plain is a nearly smooth, featureless, depositional plain with adjacent low, rolling hills 
extending westward to the Balcones Fault Zone and to shallow bays, barrier islands, and 
beaches along the Gulf of Mexico. The plain rises gently inland to the west to an elevation 
of approximately 200 feet above sea level. 

In the Harris County area, the land slopes approximately two feet per mile southeast 
toward the Gulf of Mexico. The generally flat relief of the Gulf Coastal Plain is broken by 
broad shallow valleys of smaller streams and narrow valleys of smaller streams that drain 
the region. Several salt domes form broad mounds on the surface with up to about 100 
feet of relief. The local topography at the site is generally flat. The approximate elevation 
across the site is 100 feet above mean sea level (msl). 

The nearest surface water bodies are an unnamed tributary of Cole Creek to the north 
and an unnamed tributary of Brickhouse Gully to the southeast. 

1.2 Regional Geology and Lithology 

The following section provides discussion of the regional geology in the area of the site, 
primarily the Texas Gulf Coastal Plain. Discussion of the regional geologic history, 
stratigraphy, and structure is presented in this section. Detailed site-specific information 
is presented in Section 4.3 - Site Stratigraphy and Structure. 

1.2.1 Geologic History 

Thousands of feet of elastic sediments underlie the Gulf Coastal Plain. These deposits 
represent continental (alluvial plain), transitional (delta, lagoon, and beach), and marine 
(continental shelf) deposition of sand, gravel, silt, and clay, with progressively finer-grained 
sediments occurring gulfward. The site is underlain by the Lissie Formation deltaic plain 
(Barnes, 1982). A regional geologic map for the area is presented in Appendix lll-4A on 
Figures lll-4A-1 and lll-4A-2. 

Deposition of Gulf Coastal Plain formations occurred in cycles from late Eocene to 
Quaternary. Each cycle began with a gradual tilting or uplift of the land. Subsequently, 
large volumes of elastic material from the land were then transported and deposited in the 
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different environments. Subsidence of the depositional plains and periods of lesser 
sediment accumulation caused the landward migration of Gulf waters. The cycle would 
then begin again as gradual tilting or uplift of the land occurred. The resulting oscillating 
shoreline continued to move gulfward with each cycle to near its present position. During 
the Quaternary, sea level was much lower during glacial periods and fairly deep valleys 
were cut into older sediments. These valleys were subsequently filled with younger 
sediments (Baker, 1979). 

1.2.2 Regional Stratigraphy and Structure 

The regional geologic units in the area of the site are those that comprise the two defined 
aquifers underlying the site and the lower confining unit to the aquifers (Baker, 1979). 
These units include formations from the upper Miocene Series Fleming Formation to the 
Pleistocene Series Beaumont Clay Formation. The total thickness of these units beneath 
the site, from the surface to the base of the lower confining unit, is estimated to be about 
1,800 feet (Figure lll-4A-3). Stratigraphic positions of these geologic units, along with 
corresponding hydrogeologic units, are presented in Table 111-4-1 (Baker, 1979). 

The youngest of these formations, the Beaumont Clay, crops out approximately five miles 
southeast of the site (Figure 11I-4A-1). The site is on the outcrop of the Lissie Formation. 
Typically, the Lissie is characterized by deposits of clay, silt, sand, and minor amounts of 
gravel, locally calcareous with iron oxide and iron-manganese oxides (Barnes, 1982). 
Underlying the Lissie, the Willis Formation consists of clay, silt, sand (coarser-grained than 
younger units), and minor gravel including some petrified wood (Barnes, 1982). 
Lithologies of the Pliocene-age Goliad Sand, stratigraphically below the Willis, include 
sand, gravel, and calcite-cemented sandstone interbedded with clay and silt (Wood et al., 
1963). The upper Miocene Fleming Formation, considered the lower confining unit to the 
overlying more permeable sediments, is predominantly massive clay and sandy clay 
interbedded with sand and sandstone (Wood et al., 1963). These formations are also 
addressed in the following sections on hydrogeology. 

The Beaumont Formation generally consists of cohesive soils (i.e., clays), but it also 
consists of minor gravel, fine sand, clayey sand, sandy clay, and occasionally limey clay 
(Barnes, 1982). Clay and sand deposits of the Beaumont pinch out, coalesce, and grade 
into each other. The limited lateral occurrence of the deposits makes correlation of 
individual beds difficult, even over short lateral distances. The sand/clay ratio varies 
considerably vertically and horizontally in the Gulf Coastal Plain sediments. Baker (1979) 
reports that delineation of the Pleistocene units is "exceedingly difficult" due to lithologic 
similarities and the lack of a correlatable fossil record. 

Underlying the Beaumont, the Montgomery, Bentley, and Willis Formations similarly 
comprise deposits of clay, silt, sand, and minor amounts of gravel (Barnes, 1982). The 
Montgomery and Bentley Formations form the upper and lower portions of the Lissie 
Formation. The underlying Pliocene Goliad Sand is characterized by a coarser distribution 
of elastic material including sand, gravel, and carbonate cemented sand interbedded with 
finer grained silt and clay than the overlying units. 

The Upper Miocene Fleming Formation is considered to be the aquiclude to the overlying 
more permeable sediments. The Fleming Formation is primarily clay and sandy clay 
interbedded with lesser amounts of sand and sandstone (Wood et al., 1963). The 
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lithologies of the Fleming Formation are part of the hydrogeologic unit designated the 
Burkeville Confining System. 

Most stratigraphic units of the Gulf Coastal Plain thicken toward the Gulf of Mexico as a 
result of subsidence of the depositional basin. Locally, the thickness of some stratigraphic 
units has been increased by down-to-the-coast growth fault systems. Formation outcrops 
generally strike northeast to southwest nearly parallel with the coastline. Regional dip of 
Pleistocene formations in the area of the site is to the southeast at about 1 O to 20 feet per 
mile. 

Gulf Coastal Plain sediments are pierced in places across the region by diapiric salt 
domes. Oil and gas production activities and some mining activities are often associated 
with these salt domes. 

Table 111-4-1 
Hawthorn Park Recycling & Disposal Facility 

Stratigraphy of Part of the Coastal Plain of Texas (Modified from Baker, 1979) 

Stratigraphic 
System Series Units 

Holocene Alluvium 
Beaumont Clay 

Quaternary Lissie 
Pleistocene Formation .... 

� 

Willis Sand 

Pliocene Goliad Sand 

Late 
Tertiary 

Upper Fleming Formation 
Miocene 

Oakville Sandstone I 
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2 GEOLOGIC PROCESSES 

30 TAC §§330.63(e)(2}, 330.61(j)(2} 

2.1 Fault Areas 

Consistent with 30 TAC §330.61 U)(2) and 30 TAC §330.555, a fault evaluation was 
prepared by a professional geologist as part of this application to demonstrate that the 
Hawthorn Park RDF site meets the location restriction for fault areas. 

The property on which the Hawthorn Park RDF site is located was examined for the 
presence of faulting according to 30 TAC §330.555 criteria. A fault study was conducted 
that included the review of the McBride - Ratcliff and Associates, Inc. Fault Study 
completed in 1993 (See Appendix llI-4H), reviewing aerial photographs for the site, 
reviewing available geologic literature and maps of the area, conducting site 
reconnaissance, and examining the subsurface boring data from the site. 

The site and the immediate area were investigated for: 

• Structural damage to constructed facilities (roadways, railways, and buildings).

• Scarps in natural ground.

• Presence of surface depressions (sag ponds and ponded water).

• Presence of lineations on aerial maps and topographic sheets. The following
historical imagery (aerial photographs) were reviewed:

2/2019 4/2016 10/2013 1/2008 9/2002 

10/2017 3/2016 8/2013 4/2006 1/1995 

9/2017 (2) 7/2015 10/2012 1/2006 12/1989 

8/2017 (2) 5/2015 (2) 3/2011 10/2005 12/1978 

2/2017 3/2015 2/2010 5/2005 12/1953 

1/2017 4/2014 1/2010 2/2004 12/1944 

5/2016 2/2014 1/2009 12/2002 

In addition, a site walkover and an investigation by driving streets and roads in the landfill 
vicinity was conducted by an experienced geologist familiar with faulting and solid waste 
disposal facilities to identify possible physical evidence caused by faulting. The facility was 
examined for indications of faulting in accordance with 30 TAC §330.555(b)(1-12). No 
unusual scarps or topographic breaks were interpreted within 200 feet of the site. No 
evidence of faulting was found by examination of area roadways. No evidence of faulting 
was found by inspection of open excavations on the site. No unusual relief or topographic 
features, such as sag ponds, and no vegetation changes were observed on the site. No 
evidence of structural damage to buildings on the property was identified. 

The streets within a half-mile of the site were driven to look for evidence of repairs, sags, or 
abrupt changes of grade that could indicate subsidence faulting in the site vicinity. The 
streets were asphalt-paved and were in good condition. No evidence of subsidence faulting 
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was observed. In addition, facades of buildings and houses in the same area were viewed 
for structural damage that could have resulted from subsidence faulting. None was 
observed. 

In summary, based on the review of regional data, surface observations (no evidence of 
subsidence of streets, no unusual relief or topographic features, etc.), aerial photographs, 
and subsurface geologic structure maps, there are no geologic faults with Holocene-age 
displacements within 200 feet of the landfill boundaries and there is no faulting activity or 
differential subsidence that could adversely affect the landfill. There is no active faulting 
within 200 feet of the site; therefore, the site complies with 30 TAC §330.555. 

2.2 Previous Fault Study 

A geological fault assessment was conducted for the site by McBride - Ratcliff Associates 
in 1993. The complete report of the fault assessment is presented in Appendix lll-4H. A 
summary of the scope of work, findings and conclusions is discussed below. 

The fault assessment was conducted in two phases. The Phase I evaluation consisted of 
assessments of structural damage to constructed facilities, scarps on natural ground, the 
presence of surface depressions, lineation's noted on aerial maps and topographic sheets, 
structural control of natural streams, vegetation changes, oil and natural gas 
accumulations and the extraction of sulphur, and the extraction of significant amounts of 
groundwater. Further, the sideslopes of the excavation were evaluated for stratigraphic 
offsets indicative of fault movement. 

No evidence of surface faulting was identified within the boundaries of the property. There 
was evidence of active surface faulting within 0.5 mile of the facility. The surface trace of 
the Brittmoore fault is approximately 1,850 ft northwest of the northwest corner of the 
proposed facility. Because of the presence of this fault in the vicinity, a Phase 2 evaluation 
was undertaken to identify if there were unknown faults that may potentially impact the 
landfill. 

The Phase 2 evaluation consisted of the correlation of the subsurface strata to check for 
stratigraphic offsets. This correlation was based on the drilling of thirty-two test holes to 
a depth of 300 ft along the perimeter of the proposed facility. Each test hole was logged 
for electrical spontaneous potential, single point resistance, and natural gamma radiation 
logs. Each log was then correlated and evaluated to identify the stratigraphy beneath the 
site. Based upon this stratigraphic analysis, the data revealed that there is no evidence 
of the manifestation of a geologic fault in the upper 300 ft of sediment at the tract. 

The upper 300 ft of sediment was evaluated at the site and there was no evidence of 
Pleistocene or Holocene fault movement. The Brittmoore fault zone was evaluated to 
identify a proposed area of influence. Based upon this analysis, the zone of influence was 
approximately 50 ft on the upthrown block of the fault and 150 ft on the downthrown block 
of the fault. The Brittmoore fault has a zone of influence that is greater than 1600 ft from 
the northwest corner of the tract. It was concluded that the Brittmoore fault will not impact 
the proposed development or the integrity of the liners. 
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2.3 Seismic Impact Zones 

Consistent with 30 TAC §330.61 U)(3) and 30 TAC §330.557, seismic impact zones 
documentation was prepared as part of this application to demonstrate that the Hawthorn 
Park RDF site meets the location restriction for seismic impact zones. 

TCEQ regulations state that no new MSW landfill units or lateral expansions shall be 
located in seismic impact zones unless the owner or operator demonstrates that all 
containment structures, including liners, leachate collection systems, and surface water 
control systems, are designed to resist the maximum horizontal acceleration in lithified 
earth for the site. 

The seismic impact zone as defined by 30 TAC §330.557 is an area with a 1 0 % or greater 
probability that the maximum horizontal acceleration in lithified earthen material, 
expressed as a percentage of the earth's gravitational pull, will exceed 0.1 0 g in 250 years. 
Appendix 11I-4D, Figure I11-4D-1 - Seismic Impact Zone Map shows the site location on 
the USGS 2014 Seismic Hazard Maps. The existing Hawthorn Park RDF and the 
proposed expansion area are not located within a seismic impact zone. 
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Recharge to the Chicot is by precipitation on the outcrops of the formations that comprise 
the aquifer.  The site is on the outcrop of the Lissie Formation, which is a recharge area.  
The outcrop of the Beaumont is approximately five miles southeast of the site; the Willis 
is approximately 15 miles northwest of the site.  The Goliad Sand formation is discussed 
in the following section. 

3.1.1.2  Evangeline Aquifer 

Stratigraphically below the Chicot, the Evangeline Aquifer consists primarily of the 
Goliad Sand but also includes at its lower boundary sections of sand in the 
Fleming Formation.  Thickness of this aquifer in the site vicinity is approximately 800 feet 
(Figure III-4A-3).  The Evangeline is one of the most prolific aquifers in the Texas Coastal 
Plain with an abundance of good quality groundwater (Baker, 1979).  The potentiometric 
surface of confined groundwater in the Evangeline is more than 200 feet below msl in the 
general area of the site (Johnson, M.R., et al., 2011).  A regional potentiometric surface 
map of the Evangeline Aquifer is on Figure III-4A-5. 

Hydraulic properties of the sand units that comprise the Chicot and Evangeline Aquifers 
are tabulated in Table III-4-2.  Recharge to the Evangeline is by precipitation on the 
outcrop of the Goliad and by infiltration from overlying Chicot formations.  The nearest 
outcrop of the Goliad Sand is more than 60 miles west-southwest of the site. 

3.1.1.3 Burkeville Confining Unit  

The Burkeville confining system consists of clay beds in the Fleming Formation and some 
upper portions of the Oakville Sandstone.  The Burkeville is composed predominantly of 
silt and clay with many individual layers of sand (Baker, 1979).  Because of its large 
percentage of silt and clay, the Burkeville acts as a lower confining unit to the Evangeline 
Aquifer above, separating it from the underlying Jasper Aquifer. 

3.2 Wells Within One Mile 

 Water Wells 

A water well search was conducted to identify known water wells within a one-mile radius 
of the proposed site boundary.  The water well search included review and data retrieval 
from the following sources: 

 The interactive map and well records available on the Texas Water Development 
Board (TWDB) website www.twdb.state.tx.gov in the Groundwater Data Viewer 
mapping application.   

 A Well Radius Listing was ordered from the database of the Harris-Galveston 
Subsidence District (HGSD) and wells within one mile were identified according to 
the location coordinates provided by that search.   

 The Texas Commission on Environmental Quality (TCEQ) website 
www.tceq.state.tx.gov online water well records.   

 A number of the water wells are identified as public wells.  The TCEQ Water District 
Database (WDD) (https://www14.tceq.texas.gov/iwud/index.cfm) was consulted to 
determine the local active public water utilities.   
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The search identified approximately 248 water well records within a one-mile radius of the 
site.  Most of the wells are screened in the Chicot, with total depths ranging from 
approximately 20 to 1700 feet. 

In addition to the above records search, an attempt was also made to locate wells visible 
from nearby roads and streets and confirm water well locations within one mile of the 
facility.  No additional obvious water well production equipment, such as well houses, 
pump handles, windmills, or pressure tanks was identified from the street.  However, any 
residence in this area may have a water well associated with it, especially where no public 
water supply is available.   

The results of the one-mile radius water well search are shown on Appendix III-4A, Figure 
III-4A-6 – Water Well Location Map.  Table III-4-3 following the water well location map 
provides a summary of the available information about each of the well records identified 
in the search.   

 

Table III-4-3 
Hawthorn Park Recycling & Disposal Facility 

Water Wells Within One Mile 

Map ID TWDB ID 
Year  

Completed 
Depth  
(ft bgs) 

Completion 
Formation  Well Use  Latitude  Longitude 

 
 
Source 

TCEQ, H3=Harris-Galveston Subsidence District Well Report, T1= Submitted Drillers Reports, T2=Groundwater Data 
Well Type Abbreviations are: A – Agriculture, D – Domestic, G – Plugged or Destroyed, Ind – Industrial, Irr – Irrigation, O – Other, P - Public 

12316 65-12-1 201 460  Chicot Ind 29.85694444 -95.55916667 H3 

2187 65-12-2 1968 50  Chicot Ind 29.84888889 -95.54944444 H3 

2188 65-12-2 1957 325  Chicot Ind 29.84638889 -95.54583333 H3 

2676 65-12-2 1954 309  Chicot Ind 29.84611111 -95.55222222 H3 

2837 65-12-2 1959 302  Chicot P 29.86750000 -95.54194444 H3 

3878 65-12-2 1987 1700  Evangeline P 29.84472222 -95.55527778 H3 

4461 65-12-2 1983 Unknown  Unknown Ind 29.85055556 -95.55166667 H3 

4587 65-12-2 1991 392  Chicot P 29.84888889 -95.54666667 H3 

4770 65-12-2 1994 60  Chicot D 29.84416667 -95.54611111 H3 

4846 65-12-2 Unknown  Unknown  Chicot D 29.85694444 -95.56805556 H3 

4927 65-12-2 Unknown Unknown  Chicot P 29.84388889 -95.54611111 H3 

4950 65-12-2 1991 320  Chicot D 29.85666667 -95.56777778 H3 

5024 65-12-2  Unknown 300  Chicot D 29.86222222 -95.54527778 H3 

5334 65-12-2  Unknown 50  Chicot P 29.86472222 -95.55500000 H3 

5450 65-12-2 1995 50  Chicot D 29.86027778 -95.54638889 H3 

5756 65-12-2 1996 50  Chicot D 29.86250000 -95.56472222 H3 

6951 65-12-2 1998 350  Chicot D 29.84833333 -95.55361111 H3 

7245 65-12-2 1985 175  Chicot D 29.85888889 -95.54833333 H3 
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