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1.0  INTRODUCTION 

1.1 Project Information 

The City of Kingsville Landfill is located approximately 1.45 miles southeast of the City of 

Kingsville city limits, at the northeast corner of the intersection of Farm to Market Road 2619 

and East County Road 2130 as shown on Attachment 1- Location Map. The initial facility was 

permitted by the State of Texas in 1977 (Permit No. 235), and initial filling operations began in 

February 1977. The original 40 acre landfill is currently closed and is not Subtitle D compliant. 

The City of Kingsville was authorized a permit amendment for a 40-acre lateral landfill 

expansion of the site in 1986 (Permit No. 235-A). The approved Permit No. 235-A was 

developed and Sector 1 received its first load of waste material in March 1992. The City of 

Kingsville was again authorized a permit amendment in 1999 (Permit No. 235-B). This 

amendment increased the permitted acreage from 80 acres to approximately 120 acres and a 

maximum height of final cover of 125 feet-msl. The Kingsville Landfill is currently operating 

under Permit No. 235-B and subsequent permit modifications and/or authorizations. 

 

The City of Kingsville Landfill is currently comprised of 120 acres. The City of Kingsville 

wishes to increase the capacity of the landfill site via a vertical and horizontal expansion through 

a permit amendment. The proposed permit amendment will increase the total permitted area to 

176.33 acres. This will be accomplished by incorporating additional acreage to the northeast and 

southwest of the current permitted boundary. The existing active 108-acre waste disposal area 

will be expanded to a total of 121.3-acres. Other parts of this permit amendment are to; convert 

the current Type IV waste sector to accept Type I waste, request approval to process and dispose 

of liquid wastes and used tires, and to revise the floor contour and final contour plans to 

incorporate the vertical and horizontal expansion previously discussed. 

1.2 Scope of Investiagation 
The purpose of this study is to provide geological and geotechnical data for the design of the city 

of Kingsville Landfill. The scope of services included reviewing previous subsurface studies, 

summarizing the engineering properties of the subsurface materials and determining certain 

geotechnical design criteria such as estimated settlement and future slope stability. 

1.3 Previous Subsurface Investigations 
Previous subsurface investigations were conducted for the City of Kingsville Landfill to 

characterize subsurface conditions and assist with the development of landfill disposal cell 

designs. The previous testing and soils exploration work was performed by: 

  

• Finch Energy and Environmental Services, Inc. (FEE) 

• and Professional Service Industries, Inc. (PSI). 
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These reports are included in Appendix 1. A total of 23 soil borings were installed at this site at 

varying depths and testing intervals during these previous investigations. 

 

Finch Energy and Environmental Services, Inc. conducted an investigation of subsurface 

materials at the Landfill location. Twelve (12) soil borings were installed and sampled. 

Laboratory tests were performed to determine the engineering properties of the subsurface 

materials. The report discussed the soils, sediments, and geologic and groundwater conditions 

encountered by FEE, Inc. during the hydrogeological/geotechnical investigations at the City of 

Kingsville Landfill. The report also discussed the characteristics of the soil samples collected and 

tested during the investigation.  

 

As requested by the Texas Natural Resource Conservation Commission (TNRCC) in an NOD 

letter, Professional Service Industries, Inc. also conducted a subsurface investigation for FEE, 

Inc. and the City of Kingsville to evaluate the soil and groundwater conditions present at the site 

and to better define the aquiclude below the landfill site. A total of eleven (11) soil test borings 

were drilled and laboratory tests were performed to determine the engineering properties of the 

subsurface materials. This additional study discussed the types of subsurface materials 

encountered in the test borings and the results of the field and other laboratory tests performed 

for this site. 

1.4 Current Subsurface Investigation 
As previously identified, the proposed permit boundary for this facility will incorporate 176 

acres of land with 128 acres being utilized for waste disposal. In accordance with 30 TAC 330.63 

(e)(4)(B), a facility of this size requires 23-26 borings with 13-15 of these borings being installed 

at least 30 feet below the elevation of deepest excavation (EDE) and the remainder of the borings 

being installed at least 5 feet below the EDE. Before this subsurface investigation, there were 

fifteen (15) borings that were installed at least 5 feet below the EDE and four (4) of those borings 

were installed at least 30 feet below the EDE.  

 

For this investigation, nine (9) soil borings were advanced to a minimum depth of 30 feet below 

the elevation of the deepest excavation of 22.5 ft and one (1) additional soil boring was advanced 

to 5 feet below the elevation of the deepest excavation to supplement the existing facility data. 

The borings were drilled in the locations identified on Attachment 2- Soil Boring Location Map. 

Attachment 2 also identifies the locations of the previously installed soil borings. Attachment 3 

identifies groundwater elevations in addition to the existing groundwater monitoring system. 

 

The soil borings for the current subsurface investigation were installed by Tolunay-Wong 

Engineers, Inc. Representative samples were collected with split-barrel sampling procedures in 

general accordance with the procedures for “Penetration Test and Split-Barrel Sampling of Soils” 

(ASTM Designation D-1586) and Standard Practice for Thin-Walled Tube Sampling of Soils for 

Geotechnical Purposes (ASTM Designation D-1587). Borings were dry-augered using hollow 

stem augers to advance the boreholes until groundwater was encountered or until the boreholes 
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became unstable and/or collapsed. Wash rotary drilling techniques were used as necessary in 

order to continue advancing the borings to their required completion depths. Samples were 

identified according to boring number and depth, protected against moisture loss, and transported 

to the laboratory for analysis. After obtaining all required soil samples and groundwater level 

readings, the soil borings were properly plugged and abandoned in accordance with 16 TAC 

Chapter 76, Texas Department of Licensing and Regulation (TDLR)-Water Well Drillers and 

Pump Installers rules. Table 1-1 below identifies specific details for both existing and newly 

installed soil borings. For this investigation, borings B30 through B41 were installed. These 

borings were advanced to depths ranging from 33.5 to 86 feet beneath the existing ground 

surface. Tolunay-Wong Engineers, Inc. prepared a Geotechnical Engineering Study Report that 

is provided in Appendix 2. Hanson Professional Services also prepared a soil boring report that 

has been included as Appendix 3. 

 

Table 1-1 

Soil Borings 

Boring 

Identification 

Surface 

Elevation 

(ft. 

AMSL) 

Boring 

Depth (ft. 

bgs) 

Bottom 

Elevation 

(ft. 

AMSL) 

≥5 Feet 

Below 

E.D.E? 

≥30 Feet 

Below 

E.D.E? 

B-1  59.25 42 17.25 YES NO 

B-2  52.64 27 25.64 NO NO 

B-3 56.1 37 19.1 NO NO 

B-4 58.01 39 19.01 NO NO 

B-5 60.54 48 12.54 YES NO 

B-6  55.46 38 17.46 YES NO 

B-7  61.05 36 25.05 NO NO 

B-8  59.79 43 16.79 YES NO 

B-9  62.51 44 18.51 NO NO 

B-9R  41.41 17 24.41 NO NO 

B-10  49.78 29 20.78 NO NO 

B-11  60.2 33 27.2 NO NO 

B-12  52.38 48 4.38 YES NO 

B-13  59.13 50 9.13 YES NO 

B-14  49.94 42 7.94 YES NO 

B-15  48.39 37 11.39 YES NO 

B-16 55.96 47 8.96 YES NO 

B-17 41.35 33 8.35 YES NO 
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Boring 

Identification 

Surface 

Elevation 

(ft. 

AMSL) 

Boring 

Depth (ft. 

bgs) 

Bottom 

Elevation 

(ft. 

AMSL) 

≥5 Feet 

Below 

E.D.E? 

≥30 Feet 

Below 

E.D.E? 

B-18 50.04 42 8.04 YES NO 

B-21  52.41 84 -31.59 YES YES 

B-23  49.5 86 -36.5 YES YES 

B-24  47.38 72 -24.62 YES YES 

B-25  61.12 88 -26.88 YES YES 

B-30  45.99 82.5 -36.51 YES YES 

B-31  58.37 68 -9.63 YES YES 

B-32  48.46 82.5 -34.04 YES YES 

B-33  64.51 86 -21.49 YES YES 

B-34  61.14 43 18.14 NO NO 

B-35  64.5 72.5 -8 YES YES 

B-36 59.13 68 -8.87 YES YES 

B-37 45.52 48 -2.48 YES NO 

B-38 41.64 58 -16.36 YES YES 

B-39  60.26 68 -7.74 YES YES 

B-40  52.31 33.5 18.81 NO NO 

B-41  50.2 62.5 -12.3 YES YES 

E.D.E.-Elevation of Deepest Excavation (22.5' Above Mean Sea Level 

(AMSL)) 

 

2.0  REGIONAL INFORMATION 

2.1 Regional Physiography 
As discussed in Finch Energy and Environmental Services’ Report (Appendix 1, Section 2.0), 

the site of the landfill is located in the part of the Gulf Coastal Plain that has been defined as the 

Coastal Bend of Texas. The coastal plain is gently, but irregularly, inclined gulfward at about 5 

feet or less per mile. In many areas, coastal plain slopes range from 1 to 3 feet per mile, and on 

the lagoonal wind-tidal flats, slopes are usually less than 1 foot per mile. Elevations within the 

county range from 0 feet (Gulf of Mexico) to 125 feet above Mean Seal Level (MSL) in the 

extreme northwestern part. It is characterized as an arid, desert like region where wind (Eolian) 

erosion and wind transported sediment have determined much of the area's character and 

distinctiveness. The surface features of the county are broad, dune covered mainland prairies and 

extensive coastal wind-tidal flats. 
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Eolian transport of silts and sands has produced the South Texas Eolian System (Sand Sheet). 

Extensive, hummocky prairies within the South Texas sand sheet are underlain by relic sand 

dunes and wind-deflated depressions which extend inland from broad wind-tidal flats along the 

landward margin of Laguna Madre and parts of Baffin Bay. 

2.2 Regional Stratigraphy 
Table 2-1 presents the geologic formations that characterize the regional stratigraphy of Kleberg 

County.  
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Table 2-1 

Geologic Formations for Kleberg County 

 
*Texas Water Development Board, Report 173, Ground-Water Resources of Kleberg, Kenedy, and Southern Jim Wells Counties, Texas, July 1973. (Shafer, 1973)

Period Epoch Geologic Formation

Approximate Maximum 

Thickness (FT) Litholgy Water-Bearing Properties

Alluvium ?
Mostly very fine to fine sand, silt, and calcareous clay Not significant as an aquifer. Not known to be 

tapped by wells.

Barrier Island Deposits 50

Tan to gray, fossiliferous, medium sand containing 

wood fragments; interbedded tan sand and gray clay, 

locally gypseous; and gray, fossiliferous sandy clay

Capable of yielding small quantities of fresh 

water to shallow wells on Padre Island.

Holocene and 

Pleistocene 

(?)

South Texas Eolian Plain 

Deposits
60+

Tan to white, unfossiliferous, massive, fine to very 

fine sand, greenish gray sandy clay, highly calcareous 

clay or marl, and thin-bedded clayey sand.

Yields small quantities of sl ightly saline water to 

a few stock wells in Kenedy County. in sofne 

areas in Kenedy County the sand contains brine

Barrier Island and Beach 

Deposits

Barrier island and beach deposits mostly light gray, 

massive, crossbedded fine sand about 60 feet thick; 

contains some shell fragments.

Barrier island and beach deposits yield small 

quantities of fresh to probably moderately saline 

water to a few stock wells in eastern Kleberg 

County near Laguna Madre.

Beaumont Clay and Lissie 

Formation, 

Undifferentiated

Beaumont Clay and Lissie Formation mostly very 

calcareous, slightly carbonaceous, blue and yellow clay 

and a few lenticular beds of sand.

Beaumont Clay and Lissie Formation yield small 

quantities of slightly to moderately saline water 

to a few mostly stock wells in eastern part of 

Kleberg and Kenedy Counties.

Pliocene Goliad Sand 1,100

Fine to coarse, mostly gray calcareous sand 

interbedded with sandstone and varicolored 

calcareous clay. Sand beds or sandstone compose from 

40 to 60 percent of the formation.

Principal aquifer. Yields small to large quantities 

of fresh to slightly saline water to public supply, 

industrial, and irrigation wells as well as to 

numerous rural domestic and stock wells. Many 

of the wells tapping the Goliad in Kleberg and 

Kenedy Counties flow.

Lagarto Clay 1,200+

Mostly stiff, compact, gray, calcareous clay and some 

thin lenticular beds of gray sand.

Not known to be tapped by wells, but capable of 

yielding small quantities of slightly saline water 

in Kenedy and Jim Wells Counties.

Oakville Sandstone 600

Very fine to coarse, brown to gray sand and sandstone 

interbedded with silt and a considerable amount of 

clay.

Yields small to moderate quantities of sl ightly 

saline water to industrial and stock wells in 

southern Jim Wells County.

1,400

Quaternary

Tertiary

Pleistocene

Miocene
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2.3 Regional Hydrogeology 
As discussed in Finch Energy and Environmental Services’ Report (Appendix 1, Section 4.0),  

The Evangeline Aquifer is the principal aquifer in the region and is considered one of the most 

prolific aquifers in the Texas Coastal Plain. The aquifer is composed of at least the Goliad Sand 

and includes sections of sand in the Fleming Formation. Also discussed in Finch Energy and 

Environmental Services’ Report (Appendix 1, Section 3.2), the Goliad Sand of Pliocene age 

occurs in the subsurface of the site area. It is the principal aquifer in the site area with wells 

producing small to large quantities of fresh to slightly saline water to public supply, industrial, 

irrigation, rural-domestic, and stock wells. The aquifer is considered a large, leaky artesian 

aquifer. A stratigraphic column of geologic formations including a brief discussion of lithology 

and water-bearing properties found in the area of Kingsville is presented in Table 2-1.  

 

The Pleistocene formations exposed in the region are the Beaumont Clay and Lissie Formation. 

The Beaumont Clay is recognized as lying to the east of U.S. Highway 77. The Beaumont Clay 

is a series of delta-plain deposits composed principally of mud with localized elongate sand and 

silt bodies. The Lissie Formation is composed of meanderbelt sands and muds which underlie 

thin loess (Eolian silt) deposits and Eolian sand deposits west of U.S. Highway 77. These two 

formations are generally discussed as one unit; Beaumont Clay and Lissie Formation, 

undifferentiated (Chicot Aquifer). Regional hydrogeology for the site is discussed further in 

Appendix 1. 

2.4 Water Quality 
As stated in Appendix 1, water quality of the Goliad is highly variable. The quality of water from 

wells in the Goliad Sand deteriorates at depths greater than 1,000 feet, and the salinity of the 

water increases eastward. Generally, water from wells in the Goliad Sand in southern Jim Wells 

County and about the western one-half of Kleberg County meets the quality standards of the U.S. 

Public Health Service. Shallow, moderately saline to very saline water overlies the fresh to 

slightly saline water at most places (Shafer, 1973). 

 

The Beaumont Clay and Lissie Formation (Chicot Aquifer) yield small quantities of slightly to 

moderately saline water to a few shallow wells used mostly for stock needs in eastern Kleberg 

and Kenedy Counties. Test wells drilled for observation purposes 1.25 miles west of Riviera 

(approximately 15 miles south of Kingsville), show that shallow sands of the Beaumont and 

Lissie usually contain very saline water in this area. The casings of many wells are cemented 

through the Beaumont and Lissie due to highly mineralized water associated with these 

formations (Shafer, 1973).  

 

A groundwater contour map has been included in Attachment 3. A monitoring well groundwater 

elevation table has been included as Exhibit 1 of Attachment 3 and an analytical data summary 

table has been included as Exhibit 2 of Attachment 3. Detailed analytical data and groundwater 

elevations from historic ground water monitoring of monitor wells at the site can be found in the 
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Groundwater Characterization Report which is included in Appendix 1. On-site groundwater 

monitoring well installation information has also been included in Appendix 1, and additional 

on-site monitor well installation information shall be provided as wells are installed.  

2.5 Groundwater Recharge  
As discussed in Appendix 1, Recharge within a 5 mile radius is from downward percolation of 

surface water, infiltration from streams, impoundments, and water retained in abandoned caliche 

pits. A map of the recharge area can be seen in Figure 4.14 in Appendix 1. 

3.0  SITE CHARACTERIZATION 

3.1 Site Topography 
The natural topography in the vicinity of the landfill is relatively flat to slightly depressed. The 

general direction of drainage is to the east-southeast and east-northeast. The natural ground 

elevation at the City of Kingsville Landfill is approximately 52 feet above mean sea level (MSL). 

The proposed elevation of the deepest excavation at the site is approximately 22.5 feet above 

MSL, and the highest permitted elevation for the site is approximately 200 feet above MSL. 

Lines displaying site topography for the City of Kingsville Landfill have been included on 

Attachment 2. The site vicinity is surrounded by extensive areas of agriculture. There are also 

abandoned caliche mines to the west and southwest. The Santa Gertrudis Creek, located 0.7 

miles to the north, trends to the east-southeast 3.25 miles to it's confluence with the San 

Fernando Creek which then flows southeast to the Cayo del Grullo of Baffin Bay. Jaboncillos 

Creek, Ebanito Creek and several small unnamed ephemeral streams, are located several miles 

south of the site.  

3.2 Subsurface Investigation Report 

3.2.1 Site Exploration 

Three subsurface studies have been performed to evaluate the stratigraphy of the landfill site. A 

total of thirty-five (35) borings have been drilled to depths ranging from 17 to 88 feet below the 

natural ground surface. 

 

Finch Energy and Environmental Services, Inc. installed twelve (12) borings ranging in depth 

from 17 to 48 feet below the existing ground surface. Professional Service Industries, Inc. 

installed eleven (11) borings ranging from 33 to 88 feet below the existing ground surface. 

Tolunay-Wong Engineers, Inc. installed twelve (12) borings ranging in depth from 33.5 to 86 

feet below the existing ground surface. 

3.2.2 Field Drilling, Sampling, and Logging 

For the three investigations, the soil test borings were installed using a drilling rig capable of 

sampling cohesive and cohesionless materials. Samples of cohesive materials were obtained by 

hydraulically pushing a thin walled tube in accordance with ASTM D 1587. Non-cohesive soils 
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were obtained by performing a standard penetration test (SPT) using a split barrel sampler in 

accordance with ASTM D 1586-D. The samples were extruded in the field, wrapped in foil, 

placed in moisture sealed containers, and protected from disturbance prior to transport to the 

laboratory. All samples were transported to the laboratory for testing and were identified 

according to boring number and depth at a minimum. Soil test borings were visually logged in 

the field and boring logs have been provided in Appendices 1, 2, and 3. 

 

3.3 Site Stratigraphy 
As seen on the Geologic Atlas of Texas Corpus Christi Sheet, the primary geologic formations 

exposed at the surface of the site are silt sheet deposits, clay dune, and clay-sand dune deposits. 

The topsoil consists of clay which is black, silty, and contains humic material. Sediments 

encountered in borings at the site are Holocene and Pleistocene in age and consist of clays, silts, 

sands, and caliche deposited in two (2) separate and distinct environments of deposition. The 

subsurface geology is presented on cross sections A – A’ through B-B’ included in Appendix 1. 

 

The site is underlain by sediments that can be divided into five discontinuous units and one 

continuous unit. The discontinuous units are caliche bearing channel unit (I), sand filled channel 

unit (II), clayey sand (clay dune, III), clayey sand (clay dune IV), and sandy silty clay (V). The 

continuous unit consists of the light olive green to gray clay which is an aquiclude present below 

the site. The water bearing zone is made up of the five discontinuous units which are all in 

communication. The average ground water level is at approximately 35 feet below National 

Geodetic Vertical Datum (NGVD). 

3.3.1 Body I- Caliche Bearing Channel 

As stated in Appendix 1, this is the youngest, most extensive, sand containing body that can be 

correlated across the site. This body consists of interbeds of caliche, clays, and sands which, in 

themselves, are noncorrelative. The individual beds within this body appear to be of limited 

extent and probably represent braided deposits within a single channel approximately ½ mile in 

width. The base of this channel is placed at the base of the lowest caliche encountered in the 

borings at the site. When grouped together, it can be shown via cross section and isopach 

mapping that the body can obtain a maximum thickness of 40 feet and, as a whole, cuts 

downward into underlying beds. This body was deposited as a channel system which trends in a 

down dip direction, southwest to northeast, across the City of Kingsville Landfill site. Much of 

the caliche contained within this body has been previously removed from the site by mining 

operations.  

3.3.2 Body II- Sand Filled Channel 

As stated in Appendix 1, Body II was deposited as a channel filled with a homogeneous, well 

sorted, very fine grained to fine grained, clean, unconsolidated sand. The fill sediment in Body II 

is much simpler than the fill sediment in Body I. The preserved length and width of this channel 

sand is less than one half mile due to truncation and incisement by the overlying Body I channel. 

Body II is interpreted as being a channel due to down cutting evident on the cross sections. This 
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channel sand is apparent in borings 10 and 17. Body II was also evident in boring 37, which was 

installed in the most recent geotechnical investigation by Tolunay-Wong Engineers, Inc., 

approximately 14.5 feet below ground elevation 45.52. Deposition of the Body II channel sand 

was oriented in a dip direction, southwest to northeast across the site. 

3.3.3 Body III- Clayey Sand (Clay Dune) 

As stated in Appendix 1, the Clayey Sand (Clay Dune) Body III lies under the eastern edge of 

the City of Kingsville Landfill site and is composed of a homogeneous, very fine grained, well 

sorted, clayey sand. Well 13 was previously the only known penetration of the sand encountering 

a thickness of 17’. Borings 35 and 39, installed by Tolunay-Wong Engineers, Inc., also 

penetrated Body III at approximately 24 feet and 36.5 feet below ground elevations of 64.5 and 

60.26 feet respectively. At it’s base, the sand appears to be conformable with the underlying 

“orange” sand which is interpreted as a near shore or beach sand. Body III is interpreted as a clay 

dune based on clay content, sorting, and stratigraphic position within an overall regression 

section. 

3.3.4 Body IV- Clayey Sand (Clay Dune) 

As stated in Appendix 1, the Clayey Sand (Clay Dune) Body IV is believed to be a time and 

stratigraphic equivalent of Body III, described above, and underlies a portion of the western edge 

of the City of Kingsville Landfill site. Borings 16 and 23 penetrated 18 feet and 12 feet 

respectively, immediately above the underlying “orange” sand. Body IV sand is similar in all 

respects to the homogeneous, very fine grained, well sorted, clayey sand which comprises Body 

III above. Cross section G-G’ included in Appendix 1 (wells 16 and 23) illustrates the top of 

Body IV as being concave downward with a flat base, indicating deposition as a “buildup” or 

clay dune. Again, Body IV appears conformable with the underlying “orange” which is 

interpreted as a near shore or beach sand. Bodies III and IV are typical of the QCD deposits seen 

on the Geologic Atlas of Texas Corpus Christi Sheet. QCD is comprised of clay due and clay-

sand dune deposits and possess physical properties similar to those of the sandy and silty 

Beaumont Formation as indicated in the Geologic Atlas of Texas. 

3.3.5 Sandy Clay Bed 

As stated in Appendix 1, the sandy clay bed was deposited in conjunction with Bodies I through 

IV and is composed of a homogeneous, tan, sandy clay containing abundant decomposed organic 

material. Thickness of this clay ranged from 40 to 60 feet under the City of Kingsville Landfill 

site with the above described Sand Bodies deposited within or adjacent to this clayey interval. 

The basal contact is abrupt with the underlying “orange” Sand. 

3.3.6 “Orange” Sand 

As stated in Appendix 1, the “orange” sand appears to have been deposited in a near shore or 

beach environment. The sand is extremely well sorted and clean and the grains are well rounded 

and composed of approximately 90% fine quartz grains and 10% fine multicolored shell 

fragments giving the overall sand color an orange cast. The thin (<5 feet), sheet-like nature of the 
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sand represents a beach environment of short duration developed at the top of the Beaumont clay 

(Light Olive Green to Gray Clay). It is present in all wells of sufficient depth. 

3.3.7 Light Olive Green to Gray Clay  

As stated in Appendix 1, tops of the Light Olive Green to Gray Clay are necessary to make the 

above interpretations of shallower beds in that it is the most definitive, planar marker bed under 

the City of Kingsville Landfill site. This clay is pure and therefore exhibits characteristic low 

permeabilites with a proven thickness of at least 38 feet as seen in Boring 21 (boring log 

included in Appendix 1). The light olive green clay layer begins at approximately 46 feet below 

the ground surface elevation of 52.41 feet in boring 21, and the boring was terminated at 

approximately 84 feet below the surface elevation (bottom elevation of -36.5 feet). The clay 

layer is also evidenced in boring B-23 with an approximate thickness of 50 feet. The layer begins 

at approximately 36 feet below the surface elevation of 49.50 feet, and the boring terminates at 

approximately 86 feet below the surface elevation (bottom elevation of -36.5 feet). 

3.4 Geologic Fault and Seismicity Assessment  
A geologic fault and seismicity assessment was performed by FEE. Sections 3.3.1 and 3.3.4 in 

Appendix 1 discusses faults and faulting, and seismic impact zones at the City of Kingsville 

Landfill. Conclusions from FEE are as follows: 

 

“An evaluation of potential faults or fault zones does not indicate the presence of active faults. 

Topographic Maps, literature searches, aerial photographs, Petroleum Industry maps and a field 

survey were used in this evaluation. The field survey combined with topographic maps did not 

reveal structural damage to buildings, ground scarps, or unusual surface depressions. Changes in 

drainage or vegetation patterns which are also associated with faulting were not present. Data 

presented by Algermissen, et al, 1990 suggests a low probability of major seismic activity in the 

vicinity of the site.”  

 

A Seismic Impact Zone Map from the USGS from 1990 has been provided by FEE in Figure 4.9 

of Appendix 1. A Seismic-Hazard Map for the Conterminous United States from 2014 from the 

USGS has also been included as Attachment 4. Both maps show the City of Kingsville Landfill 

site to be clear of any potential seismic impact zones.  

3.5 Geologic Processes 
Active Geologic Processes are discussed in Section 3.3 of Appendix 1. The primary geologic 

process occurring in this area of Texas is erosion. Based on soil types and character, and 

topography, erosion does not appear to be a significant factor under “normal conditions” or if 

design criteria are met and maintained. The construction of silt fences, wind screens, diversion 

berms, and routine maintenance should keep erosion at the City of Kingsville Landfill 

manageable. 
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4.0  GEOTECHNICAL REPORT 

4.1 Laboratory Results 
Laboratory tests were performed by Finch Energy and Environmental Services, Inc., Professional 

Service Industries, Inc., and Tolunay-Wong Engineers, Inc. on recovered soil samples to 

determine the engineering properties of the strata during the previous and most recent 

geotechnical engineering studies. Laboratory tests were performed in general accordance with 

ASTM International standards to measure physical and engineering properties of the recovered 

samples. Laboratory testing descriptions and methods used in the most recent Tolunay-Wong 

Engineers, Inc. study can be viewed in table 4-1. Laboratory results gathered from previous 

subsurface investigations performed by FEE and PSI are located in section 8.0 of Appendix 1. A 

summary of Tolunay-Wong’s laboratory results has been included below. 

 

 

 

 

Table 4-1  

Laboratory Testing Program 

Test Description Test Method 

Amount of Material in Soils Finer than No. 200 Sieve ASTM D 1140 

Unconfined Compressive Strength of Cohesive Soil (UC) ASTM D 2166 

Water (Moisture) Content of Soil ASTM D 2216 

Liquid Limit, Plastic Limit and Plasticity Index of Soils ASTM D 4318 

Density (Unit Weight) of Soil Specimens ASTM D 2937 

One-Dimensional, Incremental Loading Consolidation ASTM D 2435 

Consolidated-Undrained Triaxial Compression w/ Pore Water Pressure ASTM D 4767 

 

Standard geotechnical laboratory test results and soil properties encountered in the project 

borings are presented on the logs of borings in Appendix B of Appendix 2. Results of completed 

one-dimensional consolidation and consolidated-undrained triaixial compression tests performed 

on the selected cohesive soil samples obtained for this study are included in Appendix C of 

Appendix 2. 

 

In-situ moisture contents of selected cohesive clay samples ranged from 18% to 34%. Results of 

Atterberg Limits tests on selected clay samples indicated liquid limits (LL) ranging from 31 to 

81 with plasticity indices (PI) ranging from 18 to 58. The amount of materials finer than the No. 

200 sieve on the selected samples ranged from 55% to 100%. In-situ moisture contents of 

selected silty sand samples ranged from 23% to 24%. The amount of materials finer than the No. 

200 sieve on the selected samples tested for grain size distribution ranged from 14% to 38%.  
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Undrained shear strengths derived from field pocket penetrometer readings ranged from 0.25-tsf 

to 4.50-tsf. Undrained shear strengths derived from laboratory unconfined compressive (UC) 

strength testing ranged from 0.16-tsf to 3.41-tsf with corresponding total unit weights of 86-pcf 

to 105-pcf. Shear strength of cohesive soils inferred from SPT blow counts generally were 

similar. Based on this undrained shear strength data, the consistency of the cohesive soils 

encountered in the project borings is considered to be very soft to very stiff. Tabulated laboratory 

test results at the recovered sample depths are presented on the boring logs in Appendix B of 

Appendix 2.  

4.2 Geotechnical Analysis 

4.2.1 Settlement Analysis 

One-dimensional consolidation tests were performed by Tolunay-Wong Engineers, Inc. using 

select samples from the soil borings to evaluate the compressibility characteristics of the 

foundation soils. The results of the consolidation tests are presented in Appendix D of Appendix 

2. The predicted settlements resulting from consolidation settlement of the foundation soils due 

to the weight of the overlying landfill material are on the order of 1 foot.  

 

Mr. Ralph N. Lewis of PSI also performed a settlement analysis during PSI’s previous 

geotechnical analysis, and his calculations are shown in Appendix H.2 of Appendix 1. His 

calculations show that conservatively the final landfill cover will settle 3.0 inches at the center 

and 1.5 inches at the edges of the landfill. These calculations were based on previous landfill 

designs and capacities.  

4.2.2 Slope Stability 

A slope stability analysis was conducted by FEE. The objective of the analysis was to determine 

the local sliding stability of the liner system and cover as well as the overall stability of the 

embankment slope. The proposed embankments have a 4 (horizontal) to 1 (vertical) slope. FEE 

determined that a maximum allowable landfill height to satisfy a minimum factor of safety of 2.0 

under static loading conditions was approximately 125 NGVD. Further discussion of the results 

from these analyses can be seen in Appendix 1 Section 8.3- Engineering Analysis. Tolunay-

Wong Engineers, Inc. also performed a waste mass stability analysis during their geotechnical 

engineering study. Tolunay determined that the calculated factor of safety for peak shear strength 

conditions exceeded 1.5 for their assumed strength and unit weight parameters, the analyzed 

cross sections, and assumed failure geometry. The calculated factor of safety for large 

displacement condition exceeds 1.5, which in their judgement, and based on published 

information, is acceptable. Further discussion of the results of this study have been included in 

Appendix 2 Section 7- Waste Mass Stability.  

5.0 CONCLUSIONS 
As discussed in Finch Energy and Environmental Services, Professional Service Industries, Inc., 

and Tolunay-Wong Engineers Inc. reports and based upon the results of field and laboratory 

investigations performed during these studies, the following conclusions have been developed: 
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The site is located in the Gulf Coastal Plain of Texas with the Beaumont Clay and Lissie 

Formation undifferentiated near the surface. This formation underlies silt sheet deposits, clay 

dune, and clay-sand dune deposits on the surface at the site.  

 

The site is underlain by sediments that can be divided into five discontinuous units [Caliche 

Bearing Channel Unit (I), Sand Filled Channel Unit (II), Clayey Sand (Clay Dune)(III), Clayey 

Sand (Clay Dune)(IV), Sandy (Silty) Clay] and one continuous unit [Light Olive Green to Gray 

Clay Aquiclude]. The water bearing zone is made up of the five discontinuous units which are all 

in communication. The normal ground water level is at approximately 35 ft NGVD. 

 

The uppermost aquifer beneath the base grade of the existing site can be defined as a 

discontinuous fluvial-deltaic environment in which all units are in hydraulic communication with 

each other and bounded by the 38 foot thick plus Light Olive Green to Gray Clay aquiclude at 

depths of 5 ft to 17 ft above mean sea level. Groundwater movement is to all sides of the landfill 

except to the northwest.  

 

The Landfill site has a Light Olive Green to Gray Clay layer of more than 38 feet thickness 

which forms an aquiclude between the uppermost local aquifer and the Chicot aquifer which is 

the uppermost regional aquifer. The Chicot aquifer is located between 200 and 300 feet below 

mean seal level (MSL) and generally contains slightly-saline to saline water in Kleberg County.  

 

Tolunay determined that the calculated factor of safety for peak shear strength conditions 

exceeded 1.5 for their assumed strength and unit weight parameters, the analyzed cross sections, 

and assumed failure geometry. The calculated factor of safety for large displacement condition 

exceeds 1.5, which based on published information, is acceptable. Based on Tolunay-Wong’s 

Geotechnical Engineering Study results, and in their opinion, it is anticipated that the planned 

landfill configuration should be stable, provided excess pore pressures are not generated within 

the waste mass or that there is no increase in piezometric head above 1 foot within the 

underlying liner cover material or leachate collection system. The generation of pore pressures 

and increase in piezometric head within the materials could substantially reduce the factor of 

safety and increase the risk for stability problems. Also, the predicted settlements resulting from 

consolidation settlement of the foundation soils due to the weight of the overlying landfill 

material are on the order of 1 foot. 
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Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 178 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 179 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 180 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 181 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 182 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 183 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 184 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 185 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 186 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 187 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 188 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 189 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 190 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 191 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 192 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 193 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 194 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 195 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 196 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 197 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 198 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 199 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 200 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 201 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 202 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 203 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 204 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 205 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 206 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 207 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 208 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 209 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 210 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 211 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 212 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 213 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 214 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 215 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 216 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 217 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 218 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 219 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 220 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 221 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 222 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 223 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 224 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 225 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 226 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 227 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 228 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 229 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 230 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 231 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 232 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 233 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 234 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 235 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 236 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 237 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 238 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 239 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 240 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 241 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 242 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 243 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 244 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 245 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 246 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 247 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 248 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 249 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 250 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 251 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 252 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 253 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 254 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 255 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 256 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 257 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 258 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 259 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 260 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 261 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 262 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 263 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 264 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 265 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 266 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 267 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 268 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 269 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 270 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 271 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 272 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 273 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 274 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 275 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 276 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 277 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 278 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 279 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 280 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 281 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 282 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 283 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 284 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 285 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 286 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 287 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 288 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 289 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 290 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 291 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 292 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 293 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 294 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 4,Appendix 1, p.g. 295 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III
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