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1 INTRODUCTION 

1.1 Scope 

This Landfill Gas Management Plan (LGMP) has been developed for the Fort Worth 
C&D Landfill consistent with the requirements set forth in the Texas Commission on 
Environmental Quality (TCEQ) Municipal Solid Waste (MSW) regulations Title 30 
Texas Administrative Code (TAC) §330.371, §330.159, and RCRA Subtitle D 
regulations in 40 CFR §258.23.  The existing landfill is owned and operated by Texas 
Regional Landfill Company, LP. 

This LGMP describes the existing and proposed upgrades to the landfill gas (LFG) 
monitoring network.  It also discusses the operation and monitoring of this network, 
notification procedures, and possible remediation activities, if required.   

1.2 Purpose 

Title 30 TAC §330.159 requires landfills to develop a LGMP in accordance with Title 
30 TAC §330.371.  Compliance with Title 30 TAC §330.371 requires landfills to 
implement a routine monitoring program for methane to verify that (1) the 
concentration of methane gas generated by the facility does not exceed 1.25% by 
volume in facility structures (excluding LFG control or recovery system 
components) within the permit boundary, and (2) the concentration of methane gas 
does not exceed 5% by volume in monitoring points, probes, subsurface soils, or 
other matrices at the facility boundary as defined by the legal description in the 
permit or permit by rule. 

The purpose of the LGMP is to provide guidelines for management of LFG at the site.  
These guidelines cover the evaluation of LFG migration at the permit boundary and 
in structures within the permit boundary.  The presence of LFG will be verified by 
monitoring LFG concentrations in monitoring probes near the facility’s permit 
boundary and within on-site occupied structures.  LFG migration may be controlled 
by various options which are discussed in Section 5.  

The LFG monitoring (postclosure care period) program will continue for a period of 
30 years after final closure of the facility or until the owner or operator receives 
written authorization from TCEQ to revise or discontinue the program. 
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2 SITE CHARACTERISTICS 

2.1 Introduction 

The Fort Worth C&D Landfill is an existing Type IV municipal solid waste (MSW) 
disposal facility located approximately 15 miles southeast of downtown Fort Worth 
and adjacent to the City of Kennedale in Tarrant County, Texas.  The address of the 
landfill is: 

Fort Worth C&D Landfill 
4144 Dick Price Road 
Fort Worth, TX  76140 

A site plan for the Fort Worth C&D Landfill is included as Figure III I-A-1 in 
Appendix III I-A.  The current TCEQ approved LFG monitoring probe network 
includes a total of thirteen (13) existing LFG monitoring probes located along the 
existing permit boundary as shown on Figure III I-A-1.   Information regarding the 
existing LFG monitoring probes is included in Appendix III I-C. 

This LGMP addresses the existing monitoring probes as well as the additional 
monitoring probes and proposed trench vents required by the proposed expansion 
of the Fort Worth C&D Landfill.  As a result of the proposed landfill expansion, 4 
existing LFG monitoring probes will be abandoned, 4 new probes will be installed, 
and 9 existing probes will remain in-place.  In addition, 6 trench vents are proposed 
to be installed.  The 4 existing probes will be abandoned to allow for future filling 
and/or to facilitate site operations.  At landfill completion, the monitoring network 
will consist of 13 LFG monitoring probes and 6 trench vents as shown on Figure 
III I-A-1 in Appendix III I-A.  Table III I-1 summarizes the probes that will remain in-
place, probes that will be abandoned, and the probes that will be added as part of 
this plan.  Refer to Section 3 for a detailed discussion on the perimeter monitoring 
network. 
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Table III I‐1 
List of Existing and Proposed LFG Monitoring Probes  

Existing Probes To 
Remain In‐Place 

Existing Probes To 
Be Abandoned  

New Probes To 
Be Added 

GMP-1A GMP-6B GMP-6C 

GMP-2 GMP-9 GMP-9A 

GMP-3D GMP-10 GMP-10A 

GMP-4B GMP-11 GMP-11A 

GMP-5A   
GMP-7A   
GMP-8   

GMP-12   
GMP-13   

The design of the LFG monitoring system for this site is based on the following 
factors: geologic conditions, hydrogeologic conditions, hydraulic conditions, location 
of facility structures and off-site structures, underground utilities, land use, nature 
and age of waste, climate, and depth of waste.  These factors are described in detail 
in the following subsections. 

2.2 Geologic Conditions 

The site stratigraphy is presented in the text, borings, and geologic cross sections in 
Part III, Appendix IIIG.  The site-specific lithologies include four geologic units 
(Alluvium, Woodbine Formation, Grayson Shale, and Mainstreet Limestone).  
Groundwater occurs in the Woodbine and Alluvium, generally flowing east to west 
towards Village Creek.  Refer to Part III, Appendix IIIG – Geology Report for 
additional information on geologic conditions at the site. Based on the site geology, a 
single probe design will be used for the proposed new probes. 

2.3 Hydrogeologic Conditions 

The uppermost groundwater at the site is generally located in the Quaternary 
Alluvium and Woodbine Formation.  Groundwater flows predominantly from the 
east to the west towards Village Creek.  Refer to Part III, Appendix IIIG – Geology 
Report for additional information on hydrogeologic conditions at the site.  To 
provide for complete coverage in monitoring soil layers from near ground surface to 
the bottom of waste, the proposed probes will be extended down to the lowest 
bottom of waste elevation within 1,000 feet of the probe location. 
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2.4 Hydraulic Conditions 

The site is located to the immediate east of Village Creek.  The site drains generally 
east to Village Creek.  Village Creek discharges to Lake Arlington approximately 1 
mile north of the site.  The hydraulic conditions were considered in the layout of the 
LFG monitoring probes.  Each probe location was evaluated, and two probes 
(GMP-6B and GMP11) will be relocated so there is no interference with surface 
drainage structures or roads (e.g., probes not located within channels, letdowns, 
ponds, etc.). 

2.5 Facility Structures Within the Permit Boundary 

Currently, there are three on-site enclosed structures located within the existing permit 
boundary: landfill office, scalehouse, and the landfill maintenance building.  The scale 
house will be relocated as shown on Figure III I-A-1.  All these structures will be 
equipped with continuous LFG monitoring systems or will be monitored quarterly.  
Existing and future onsite structures (per any future permit amendments or 
modifications), including but not limited to buildings, subsurface vaults, utilities, or any 
other areas where potential gas buildup would be of concern installed within the 
permit boundary will be monitored as described in Section 3.2 of this appendix.  For 
future development at the site, the LFG monitoring system will be reviewed and 
revised as needed to protect human health and the environment. 

2.6 Underground Utilities 

In developing the design of the LFG monitoring system, the location of underground 
utilities was reviewed as possible pathways for LFG migration.  Six passive trench 
vent pipes are proposed to be installed near underground utilities where they cross 
the permit boundary to monitor for the potential presence of LFG.   

Currently, the Barnett Gathering, LP pipeline easement containing a buried gas 
pipeline crosses the south side of the permit boundary, and the Tarrant County 
Water Control and Improvement District easement contains three underground 
water lines that cross the northern permit boundary in four locations.  Six utility 
trench vents (UV-1 through UV-6) will be installed nearby these utility crossings to 
monitor for the potential presence of LFG, as shown on Figure III I-A-1 in Appendix 
III I-A. 

In addition, all future underground utilities which cross the permit boundary will be 
vented and monitored as well.  A construction detail for the passive trench vent 
pipes is provided on Figure III I-A-2 in Appendix III I-A.  The vents will be equipped 
with monitoring ports to facilitate routine methane monitoring.  



 

Weaver	Consultants	Group,	LLC	
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	III\APPENDIX		III	I\APP	III	I.DOC	 Rev. 0, 2/9/23	

Appendix III I 

III I-5 

2.7 Land Use and Offsite Structures 

Land use within one mile of the site consists of open/agricultural, undeveloped, 
floodplain, single familu residential land and rural residential with scattered 
commercial and light industrial facilities located in the near vicinity the landfill 
property.  Major commercial/light industrial facilities are located primarily to the 
east/norhteast and west within the 1-mile radius of the landfill property.  There are 
two rural residential areas to the south of the landfill property.  Please refer to Parts 
I/II, Section 7-Land Use for additional information.  

A site map showing the off-site structures located within 1,000 feet of the permit 
boundary is presented in Appendix III I-B.  Based on the surrounding land use and 
off-site structures, the inter-probe spacing was adjusted based on nearby off-site 
structures.  The inter-probe spacing between the probes will be less than 1,000 feet 
except for in areas where there are nearby off-site structures, in which case the 
spacing will be less than 600 feet.  For future development at the site, the LFG 
monitoring system will be reviewed and revised as needed to protect human health 
and the environment. 

2.8 Nature and Age of Waste 

The Fort Worth C&D Landfill is currently operated as a Type IV municipal solid 
waste disposal facility.  The facility accepts construction and demolition (C&D) 
waste for disposal from both public and private entities in and around Tarrant 
County and surrounding counties. 

The major classifications of solid waste to be accepted at the Fort Worth C&D 
Landfill include yard waste, Classes 2 and 3 industrial waste, 
construction-demolition waste, and rubbish.  The facility will not accept for disposal 
putrescible wastes, Class 1 industrial waste, liquid waste, regulated hazardous 
waste, prohibited PCBs, infectious medical waste, and other wastes prohibited by 
TCEQ regulations. 

The currently permitted 99.9-acre disposal area began accepting waste in 1988.  
Refer to Parts I/II, Sections 2 and 3 for additional information. 

2.9 Climate 

The climate of the region is characterized as very warm and humid.  According to the 
U.S. Climate Data for the region, the average annual precipitation is approximately 38.8 
inches.  The temperature ranges between an average low of 35°F in January and an 
average high of 95°F in July and August.  The climate was considered in the surface 
completion design of the probes.   
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2.10 Depth of Waste and Liner Description 

The filled areas of the existing landfill were constructed consistent with the permit 
requirements in effect at that time.  The existing disposal areas consist of 
approximately 77.7 acres of lined disposal area.  

The liner system for the Fort Worth C&D Landfill was developed by excavating to 
the underlying unweathered shale (in-situ liner).  Three feet of compacted clay is 
installed in areas outside of the unweathered shale (i.e., excavation sideslopes).  The 
minimum elevation of the landfill liner system excavation is 550 feet above mean 
sea level (ft-msl) and the maximum elevation of the landfill final cover will be 
increased from 820 ft-msl to 860 ft-msl.  Refer to Appendix IIIA for more 
information on the liner system and waste depth.  

Waste depth and liner configurations were considered in the probe design. The 
proposed probes are designed to monitor subsurface soil layers and extend down to 
the lowest bottom of waste elevation near the probe location. 

2.11 Summary 

The probe design and monitoring system layout was based on the geologic 
conditions, hydrogeologic conditions, hydraulic conditions, location of the facility 
structures, underground utilities, land use, climate, and depth of waste discussed in 
the above sections. The LFG monitoring system, along with quarterly monitoring, 
will continue to meet the performance standards of Title 30 TAC §330.371(a) based 
on above mentioned parameters and the probe design. 
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3 MONITORING 

3.1 Perimeter Monitoring 

3.1.1 Existing Perimeter Monitoring Network 

The site currently has thirteen permanent existing LFG monitoring probes to 
monitor the concentration of methane gas in accordance with Title 30 TAC 
§330.371(a)(2).  The locations of the existing perimeter monitoring probes are 
shown on Figure III I-A-1 in Appendix III I-A.  The boring logs for the existing LFG 
monitoring probes are included in Appendix III I-C. 

As a result of the proposed landfill expansion as listed in Table III I-1, 4 of the 
existing LFG monitoring probes will be abandoned, 4 new probes and 6 trench vents 
will be added, and 9 of the existing LFG monitoring probes will remain.  At landfill 
completion, the monitoring network will consist of 13 LFG monitoring probes and 6 
trench vents as shown on Figure III I-A-1 in Appendix III I-A.  The existing probes 
will be abandoned and re-drilled to allow for future filling and/or to facilitate site 
operations.  The abandonment will include removing the surface completion 
material, attempting to pull the probe casing materials, and grouting the borehole 
with bentonite grout from the total depth to surface.  The probes will be abandoned 
and plugged in accordance with applicable rules in Title 16 TAC Chapter 76. 

One of the probes to be abandoned, GMP-6B, is currently located in historic waste.  
This probe will be abandoned and replaced with GMP-6C to allow development of 
the perimeter berm and road and facilitate site operations. 

3.1.2 Proposed Landfill Gas Monitoring Network 

As part of the proposed landfill expansion, 4 existing probes will be abandoned and 
4 new probes will be installed as the site develops.  The proposed perimeter landfill 
gas monitoring network will consist of 13 LFG monitoring probes.  The proposed 
replacement probes will be installed prior to abandoning the corresponding existing 
probes and installed in accordance with applicable rules in Title 16 TAC Chapter 76.   

The location of the proposed new probes, the existing probes that will be 
abandoned, and the existing probes that will be remain in-place are shown on 
Figure III I-A-1 in Appendix III I-A.  The proposed probe is designed to be a single 
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tube probe and will be installed similar to the detail shown on Figure III I-A-2 in 
Appendix III I-A.  The depth of the new probe will be dependent on the field 
conditions at the time of installation, however at a minimum; the depth of the probe 
will extend down to the lowest bottom of waste placement elevation within 1,000 
feet of the proposed probe location.  Data regarding the new probes is summarized 
in Table III I-2 below. 

Table III I‐2 
Proposed LFG Monitoring Probe Data1 

Probe ID 

Probe Ground 
Surface 

Elevation2 
(ft msl) 

Lowest Bottom 
of Waste 

within 1,000 ft3 
(ft msl) 

Proposed 
Probe Bottom 
Elevation 
(ft msl) 

Proposed 
Boring 
Depth 
(ft bgs) 

GMP-1A 616.0 550.0 567.0 49.0 

GMP-2 636.3 550.0 570.0 66.3 

GMP-3D 650.3 550.0 616.0 34.3 

GMP-4B 661.3 550.0 633.0 28.3 

GMP-5A 657.4 550.0 622.0 35.4 

GMP-6C 658.0 565.0 563.0 95.0 

GMP-7A 594.7 550.0 567.0 27.7 

GMP-8 586.0 550.0 569.0 17.0 

GMP-9A 596.0 550.0 548.0 48.0 

GMP-10A 595.0 550.0 548.0 47.0 

GMP-11A 595.0 550.0 548.0 47.0 

GMP-12 677.0 568.0 610.0 67.0 

GMP-13 656.0 550.0 595.0 61.0 

1 The data given is approximate. Actual probe ground elevation, bottom elevation, and depth will 
be determined prior to and/or at the time of installation. 

2 Probe ground surface elevation based on aerial topographic survey flown on February 17, 2022. 
3 Lowest bottom of waste elevation within 1,000 feet of the proposed probe based on Drawing A.1 

– Overall Base Grading Plan Included in Part III, Appendix IIIA. 

3.1.3 Proposed Passive Trench Vents 

Six LFG trench vents are proposed to be installed near the existing underground 
utilities trenches where they cross the permit boundary, as discussed in Section 2.6 
and shown on Figure III I-A-1.  Future passive trench vents will also be installed in 
or near any future underground utilities which crosses the permit boundary.  A 
typical detail of the vent pipe construction is shown on Figure III I-A-2 in Appendix 
III I-A.  The underground utility locations will be identified and located by 
representatives of the utility easement owners. 
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3.1.4 Monitoring Procedures 

All monitoring probes/trench vents will be sampled for methane during the 
quarterly monitoring period.  In addition, sampling for specified trace gases may be 
conducted as requested by the Executive Director of the TCEQ. 

Methane concentrations will be measured using a portable gas detection device 
pre-calibrated against reference methane standard.  In accordance with 
manufacturer recommendations, the portable gas detector will be field calibrated 
prior to each monitoring event.  As such, the portable gas detector will be field 
calibrated at least once a quarter prior to taking the quarterly probe measurements.  
The portable gas detection device will be equipped with a suction sampling line.  
The sampling line will be connected to the top of each probe and on each passive 
trench vent to enable gas samples to be drawn directly into the monitoring 
instrument without diluting the sample.  The instrument is designed to give a direct 
reading of the methane concentration in, either percent of the LEL or percent 
methane by volume.  A qualified landfill representative or consultant will conduct 
the monitoring and the percent methane by volume reading from the device will be 
recorded.  The monitoring equipment will be maintained and calibrated in 
accordance with the manufacturer’s recommended procedures prior to use. 

Monitoring data will be recorded on the Landfill Gas Monitoring Report (LGMR) 
form shown in Appendix III I-D, or a similar form, and the data maintained in the 
facility’s Site Operating Record.  Probe and passive trench vent monitoring 
procedures will be as recommended by the gas detection device instrument 
manufacturer.  The manufacturers’ information on perimeter monitoring equipment 
currently used at the site is provided in Appendix III I-E. However, the site may use 
equipment, similar or equivalent to the existing equipment to measure methane 
concentrations in the future. 

If LFG monitoring determines that methane has been detected in concentrations 
exceeding the regulatory limit, notification procedures, as described in Section 4, 
and remediation procedures, as described in Section 5, will be implemented. 

3.1.5 Maintenance Procedures 

As part of the overall maintenance program, routine inspection of the probes/trench 
vents will be conducted at least once a quarter.  In addition, each time LFG 
monitoring is conducted, the sampler will inspect the integrity of the monitoring 
probes/trench vent.  The sampler will record pertinent information on the LGMR 
form (Appendix III I-D) or similar form.  Each probe/trench vent will be routinely 
inspected once a quarter for the following:  
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 Verify that the monitoring probes/trench vents are clearly numbered. 

 Verify that the protective cover or piping is intact and is not bent or 
excessively corroded. 

 Verify that the concrete pad is intact. 

 Verify that the padlock is functional on the probe casing. 

 Verify that the visible portion of the PVC riser is intact. 

If damage or excessive wear to the monitoring probe/trench vent is observed, it will 
be reported to the Landfill Manager and the monitoring probe/trench vent will be 
repaired if the damage is affecting the accuracy of the probe.  If it is not possible to 
repair the monitoring probe/trench vent and the damage can potentially affect the 
accuracy of future monitoring results, the monitoring probe/trench vent will be 
abandoned and replaced with a new monitoring probe/trench vent in accordance 
with Sections 3.1.2, 3.1.3, and 3.4 of this plan. 

3.2 Monitoring of Facility Structures 

3.2.1 Monitoring Procedures 

All on-site structures will be sampled for methane or have continuous monitors 
checked during the quarterly monitoring period.  In addition, sampling for specified 
trace gases may be conducted as requested by the Executive Director of the TCEQ.  
Routine methane monitoring will be performed using a combustible gas indicator 
(CGI), or an equivalent instrument (e.g., Landtec® GA-90, GEM-2000, photo/flame 
ionization detector, etc.) capable of detecting methane gas at concentrations of 0.5 
percent to 100 percent by volume.   

These instruments will be calibrated, used, and maintained in accordance with the 
equipment manufacturers’ recommended procedures.  The information, 
measurements, and observations required to be taken at each sampling location 
during each monitoring event will include:  

 Documentation of the sampling location designation, date and time of each 
measurement, general condition/integrity of the gas monitoring probe, and 
name(s) of sampling personnel.  

 Methane concentrations in units of percent by volume methane and percent 
Lower Explosive Limit (LEL).  

The monitoring records will be recorded on data sheets similar to the sample one 
attached to this document (see Appendix III I-D).  The exact format of the 
monitoring form may be modified from the example attached to this document, but 
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the data recorded during each monitoring event will at a minimum include the 
information identified above.   

The continuous monitor/alarm will include an audible alarm if methane 
concentrations exceed 1.25% by volume (which is 25 percent of LEL) for methane.  
If a methane level above the regulatory limit is detected or the continuous 
monitor/alarm is sounded, it will be documented in percent methane by volume and 
reported as outlined in Section 3.3.  

Should continuous monitor be installed, the performance will be tested using a 
known methane calibration gas at least once a quarter prior to taking the quarterly 
measurements and will be documented on the LGMR form shown in Appendix III I-D 
or using a similar form.  If the monitoring equipment alarm does not test properly 
during quarterly testing, they will be repaired or replaced.  The manufacturer’s 
information regarding the monitors/alarms that may be used at the site is provided 
in Appendix III I-E.   

If methane concentrations exceeding the regulatory limits are detected within an 
enclosed building, the building will be immediately evacuated and ventilated by 
opening doors and windows.  Notification procedures described in Section 4 will 
then be implemented.   

3.2.2 Maintenance Procedures 

If installed, the continuous LFG monitors/alarms will be maintained and tested in 
accordance with the manufacturer’s recommendations and specifications. According 
to the manufacturer’s information in Attachment III I-D, the alarm does not require 
regular maintenance and it uses a self-purging semi-conductor sensor that has a 7- 
to 10-year life expectancy.  As such, the sensor will be replaced every 7-10 years.  In 
addition, on a quarterly basis the monitors/alarms will be inspected to ensure they 
are properly installed and connected to power. 

3.3 Recordkeeping/Reporting 

The recordkeeping and reporting requirements will be consistent with those 
outlined in Title 30 TAC §330.159, §330.371, and §330.125.  Records will be 
maintained for the methane monitoring.  The records will be kept on site and 
maintained as part of the Site Operating Record.  Field data will be recorded on the 
LGMR form (or similar form) shown in Appendix III I-D. 

The LFG monitoring probes/trench vents and any on-site occupied structures will 
be monitored quarterly and the results will be placed in the Site Operating Record 
and made available to the TCEQ upon request.   



 

Weaver	Consultants	Group,	LLC	
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	III\APPENDIX		III	I\APP	III	I.DOC	 Rev. 0, 2/9/23	

Appendix III I 

III I-12 

For those quarterly LFG monitoring events when the measured methane levels are 
either:  (1) above 5% methane by volume in monitoring points, probes, subsurface 
soils, or other matrices at the facility boundary defined by the legal description in 
the permit; or (2) above 1.25% methane by volume in air in facility structures 
(excluding gas control or recovery system components), LFG monitoring reports 
will be submitted to the TCEQ. 

3.4 Contingency Plan 

In accordance with Title 30 TAC §330.371(g)(3), the following contingency plan will 
be used if the main monitoring system breaks down or becomes ineffective. 

LFG Monitoring Probes/Trench Vents 

1. Within 60 days, when it is noted that an LFG monitoring probe/trench vent 
has become inoperative, a notification will be submitted to the TCEQ. The 
notification will describe the proposed repair and the schedule for 
implementation.  The damaged or inoperative LFG monitoring probe/trench 
vent will be replaced with a new probe/trench vent similar to the details of 
the existing probe/trench vent. 

2. Should a monitoring event occur prior to replacement of a damaged 
probe/trench vent, a bar-hole will be placed next to the damaged 
probe/trench vent, and a portable gas detection device suitable for methane 
detection	will be used until the probe/trench vent is replaced. The portable 
gas detection device will be calibrated prior to use per the manufacturer's 
guidance. 

3. Upon completion of the replacement probe/trench vent, an installation 
report including any boring logs and construction details will be submitted to 
the TCEQ. 

Continuous LFG Monitors/Alarms 

1. Damaged or inoperative continuous monitors/alarms will be repaired or 
replaced within 30 days of the monitoring event during which the damage 
was noted. 

2. A portable gas detection device calibrated for 1.25% volume will be used to 
monitor weekly until the stationary unit(s) is replaced. 
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4 EXCEEDANCE ACTION PLAN 

4.1 Exceedance Response Measures 

This action plan has been prepared for the protection of human health and the 
environment in the event concentrations of methane exceed allowable limits either 
within any enclosed structures that may be constructed within the permit boundary 
or in the LFG monitoring probes.  The appropriate emergency response is different 
for each situation; therefore, the following plan will address the situations for 
enclosed structures and probes separately. 

This action plan will be implemented upon the initial exceedance of a perimeter 
monitoring probe/trench vent or enclosed structure monitor. 

4.1.1 Initial Action 

The initial action in the event methane is detected at levels above regulation limits is 
to immediately take all necessary steps to ensure protection of human health and 
notify the Executive Director, local and county officials, emergency officials, and the 
public as outlined in Section 4.2.  The specific response depends on the 
circumstances of the situation. 

Building/Structures.	 	 If a continuous monitoring device installed within an 
occupied enclosed structure located within the permit boundary is triggered or if 
LFG monitoring equipment indicates that 1.25 percent methane by volume has been 
exceeded, the building or structure is to be immediately evacuated of all personnel 
and the Landfill Manager will be notified.  Personnel (except for qualified 
monitoring personnel) will not be allowed to re-enter the affected building or 
structure until additional measures are taken. Notification procedures will be 
implemented as described in Section 4.2. 

Perimeter	Monitoring	Probes/Trench	Vents.		If an exceedance of allowable limits 
of methane is detected at the permit boundary in one of the monitoring 
probes/trench vents, the Landfill Manager will be notified immediately.  The 
immediate emergency response measure will be for the Landfill Manager to 
determine if any nearby buildings or structures (including off site) are at risk and if 
evacuation of the buildings should be requested.  Notification procedures will be 
implemented as described in Section 4.2. 
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4.2 Notification Procedures 

When methane levels above the regulatory limit have been detected, sampling 
personnel will immediately notify the Landfill Manager by telephone, SMS text 
message, or e-mail. The Landfill Manager or his representative will then notify the 
Executive Director of the TCEQ, and the following local/county officials, and 
emergency officials by writing (telephone, letter, fax, or e-mail) within 7-days after 
initial detection:  

Executive Director  
Texas Commission on Environmental Quality 
P.O. Box 13087 
Austin, TX 78711-3087 
Telephone: 512-239-3900 
Fax: 512-239-3939 
E-mail: execdir@tceq.texas.gov 

City of Kennedale Fire Department 
405 Municipal Drive 
Kennedale, TX  76060 
Telephone: 817-478-5416 

Tarrant County Emergency Management 
100 E. Weatherford St., #305 
Fort Worth, TX  76196 
Telephone:  817-884-1804 
E-mail: dmmccurdy@tarrantcounty.com 

City of Kennedale 
405 Municipal Drive 
Kennedale, TX  76060 
Telephone: 817-985-2104 

The public (property owners located within 1,000 feet of the affected probe/vent) 
will also be notified by writing or telephone, or e-mail after the initial detection. 

The site will then take action as described in Section 5. Subsequent notifications 
during remediation activities will be followed as described in the remediation plan, 
if deemed necessary.   

The TCEQ will be notified again in writing for any additional monitored points that 
were not part of the original notification which now exhibit methane exceedances 
above the regulatory limit. If the new monitored points affect property owners 
which were not originally notified, they will be notified as described above. 



 

Weaver	Consultants	Group,	LLC	
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	III\APPENDIX		III	I\APP	III	I.DOC	 Rev. 0, 2/9/23	

Appendix III I 

III I-15 

4.3 Placement into Operating Record 

Records of LFG monitoring, including the data and methane gas levels, whether for 
routine monitoring, or remediation purposes, will be maintained and placed in the 
Site Operating Record.  In the event that levels of methane above the regulatory 
limit have been detected either in facility structures and monitoring points, in 
monitoring probes/trench vents, a description of steps taken to protect human 
health must also be placed in the Site Operating Record.  Notifications made verbally 
or in writing will also be recorded and placed into the Site Operating Record.  These 
placements into the Site Operating Record will occur within 7 days after detection of 
methane above the regulatory limit. 
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5 REMEDIATION PLAN 

Once methane levels above regulatory limits have been accurately detected in the 
facility buildings/structures or in one or more of the LFG monitoring probes/utility 
trench vents at the permit boundary, the remediation plan as listed below will be 
developed and implemented within 60 days of detection.  An incident specific 
remediation plan may also be prepared and/or implemented.  The Executive 
Director may establish an alternative schedule for demonstrating compliance with 
routine monitoring and required actions if methane gas exceeds the limits noted in 
Title 30 TAC §330.371(a). 

The first remediation action will be an investigation of the cause of the methane 
levels.  The investigation may include some or all of the following elements, 
depending on the circumstances: 

 Bar-hole probe or hydropunch testing in the vicinity of the impacted 
monitoring probe/trench vent 

 Sampling and laboratory analysis of LFG samples collected from the 
monitoring probe/trench vent to determine the concentration of methane 
and trace compounds 

 A gas analysis to try to determine the source 

 Additional LFG monitoring  

Using accumulated data, an assessment will be made to determine an appropriate 
course of action to mitigate the LFG migration.  Such actions may vary with the 
specific incident, but may include (and are not limited to) installation of the 
following: 

 Passive vents 

 Cut-off trenches 

 Active GCCS  

The incident specific remediation actions will be performed within 60 days of the 
detection per Title 30 TAC §330.371(c)(3).  The TCEQ will be notified that this or an 
incident-specific remediation plan has been implemented within 60 days of 
detection.  
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6 LFG COLLECTION AND CONTROL SYSTEMS 

6.1 Existing LFG System 

The Fort Worth C&D Landfill does not currently have a gas collection and control 
(GCCS) system.  Because this facility accepts mainly C&D waste, a GCCS is not 
proposed at this time.   



 

 

APPENDIX III I‐A 

PERIMETER LANDFILL GAS MONITORING SYSTEM 
LANDFILL GAS PROBE/VENT DETAILS 

Includes Figures III I‐A‐1 and III I‐A‐2 
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APPENDIX III I‐B 

SURROUNDING DEVELOPMENT MAP 

Includes Figure III I‐B‐1 





 

 

APPENDIX III I‐C 

EXISTING LANDFILL GAS MONITORING 
PROBE INFORMATION 

Includes pages III I‐C‐1 through III I‐C‐39 

Note: The contents of this appendix were taken  from permitted Appendix 
III I‐LGMP (MSW Permit No. 1983C and 1983D). 
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APPENDIX III I‐D 

LANDFILL GAS 
MONITORING REPORT FORM 

Includes page III I‐D‐1 through III I‐D‐2  
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FORT WORTH C&D LANDFILL 
LANDFILL GAS MONITORING REPORT FORM 

Sampled by:_________________________________ Date:      
Time:_________(Start) ___________ (Finish)  Temperature:     
Weather:_______________________ Barometric Pressure (optional):     
Monitoring Equipment:__________________  Date of Calibration:     
CALIBRATION: 
Standard Concentration:         % by Vol.  Instrument Reading:            %  

Probe No. 

% Methane 
(By Volume)3 

0‐100 

%1 LEL 
0‐100 

Static Pressure 
"w.c.”2 

(Optional) 

O2  
(Optional) 

Probe Integrity 
Verified 
Yes/No 

GMP-1A      

GMP-2      

GMP-3D      

GMP-4B      

GMP-5A      

GMP-6C      

GMP-7A      

GMP-8      

GMP-9A      

GMP-10A      

GMP-11A      

GMP-12      

GMP-13      

UV-1      

UV-2      

UV-3      

UV-4      

UV-5      

UV-6      
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Onsite 
Structures 

Verify if Continuous 
LFG Alarm is 
Operational 
(Circle One) 

Was Continuous LFG 
Alarm Tested 
(Circle One) 

Continuous LFG Alarm 
Activated  

(>1.25% CH4 by volume / 
LEL>25%)3 During Previous 

Quarter (Circle One) 

Landfill Office  YES                       NO YES NO YES NO 

Scalehouse YES                       NO YES NO YES NO 

Maintenance 
Facility YES                       NO YES NO YES NO 

 YES                       NO YES NO YES NO 

1  % LEL = (20) x (observed % methane) – Note:  Record >100% in LEL column if percent methane is over 5%.  The reference to LEL 
is for methane by volume % conversion purpose only. 

2  “w.c.” – Inches Water Column 
3  Monitoring results shall be recorded as percent methane by volume.  The reference to LEL is for methane by volume % conversion 

purpose only. 



 

 

APPENDIX III I‐E 

TYPICAL MONITORING EQUIPMENT 
MANUFACTURER’S INFORMATION 

Includes pages III I‐E‐1 through III I‐E‐12 
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This attachment 
addresses 
§330.56(l). 

1 INTRODUCTION 

This Final Closure Plan has been prepared for the Fort 
Worth C&D Landfill consistent with Title 30 Texas 
Administrative Code (TAC) Section 330.  The landfill 
completion plan for this site consists of final contours 
and drainage features for the completed landfill.  This 
plan is provided in Figure IIIJ-1 – Landfill Completion 
Plan. 
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2 FINAL COVER SYSTEM 

2.1 Introduction 

The final cover system for the Fort Worth C&D Landfill has been developed to 
incorporate the requirements of §330.253(b)(1) and (3).  The rules state that the 
owner or operator of the landfill unit shall complete closure activities for the unit in 
accordance with the approved closure plan within 180 days following the initiation 
of closure activities.  Such a system will include installation of a multi-layer cover 
system and a storm water runoff control system.  The storm water runoff controls 
are addressed in Appendix IIIF – Surface Water Drainage Plan.  The final cover 
system design is discussed below.  Final cover system design drawings are included 
in Appendix IIIA-A. 

2.2 Cover System Design 

The final cover system will provide a low maintenance cover, protect against 
erosion, reduce rainfall percolation through the cover system and subsequently 
minimize leachate generation within the landfill.  As depicted on Figure IIIJ-1, a 
maximum slope of 5 percent is provided for the top slopes.  Typical sideslopes 
3H:1V is provided to minimize erosion and facilitate drainage of the landfill.  The 
components of the final cover system include (from top to bottom):  

 1.5-ft thick compacted soil layer composed of clayey soil classified by the 
Unified Soil Classification System (USCS) as “SC” (clayey soil), “CL” (lean clay), 
or “CH” (fat clay) and having a coefficient of permeability (i.e., hydraulic 
conductivity) no greater than 1x10-5 cm/s (i.e., k ≤ 1x10-5 cm/s); and  

 A 6-inch or 12-inch thick topsoil layer capable of sustaining native plant 
growth and seeded or sodded immediately after installation.  If the underlying 
compacted soil layer is classified as SC or CL, the minimum topsoil thickness is 
6 inches.  If the underlying compacted soil layer is classified as CH, the 
minimum topsoil thickness is 12 inches.   

The topsoil layer is provided to minimize the erosion potential of the cover slopes.  
This layer was evaluated using the universal soil loss equation (USLE) developed by 
the United States Department of Agriculture (USDA) Soil Conservation Service (SCS).  



 

Weaver	Consultants	Group,	LLC	
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	III\APPPENDIX	IIIJ\APP	IIIJ.DOC	 Rev. 0, 2/9/23 

Appendix IIIJ 

IIIJ-3 

The evaluation is presented in Appendix IIIF.  The final cover systems are designed 
to minimize infiltration of surface water into the underlying waste material. 

2.3 Installation Methods and Procedures 

The final cover system will be constructed in accordance with the requirements 
listed on the permit drawings in Appendix IIIA-A and the Final Cover System Quality 
Control Plan (FCSQCP) presented in Appendix IIIE.  Testing and evaluation of the 
final cover system during construction will be in accordance with FCSQCP. 
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3 CLOSURE PROCEDURES 

3.1 Sequence of Final Cover Placement 

The Fort Worth C&D Landfill may place final cover over the landfill unit throughout 
the active life of the landfill or at closure for the entire final cover area as a single 
construction event.  As detailed on Drawings I/II-A.4 through I/II-A.7, final cover 
may be placed as the site is being developed, although final cover may be installed 
as a single construction event at the end of the site life.  The final cover placement 
procedure listed below will be followed until the entire waste footprint is closed: 

 Survey controls will be implemented to control the filling of solid waste to 
the top of the daily/intermediate cover layer elevation. 

 The final cover system layers will be constructed over areas that have 
reached the bottom of final cover grades.  Testing of the various components 
of the final cover system will be performed in accordance with this closure 
plan (see Section 2.3). 

 A final cover certification report, complete with an as-built survey, will be 
prepared by an independent licensed professional engineer and submitted to 
the TCEQ for approval. 

 The TCEQ approved final cover certification report will be maintained in the 
Site Operating Record, and the final cover log (see Part IV – Section 24.6.1) 
will be updated to reflect the area where final cover has been placed.  The 
TCEQ Regional Office will also be notified that final cover placement has 
occurred at the site. 

Note that the placement of final cover does not represent closure of a portion of the 
site.  Closure for the landfill unit is discussed in Section 3.2 and closure of the other 
MSW units at the site is discussed in Section 3.3.  Requirements for final closure of 
the site are discussed in Section 4.  Post-closure care activities will commence once 
the entire site has been closed as discussed in Section 4. 

3.2 Landfill Unit Closure During Active Life 

Should closure of the landfill become necessary at any time during the active life of 
the landfill, the following steps will be taken: 
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 Engineering plans will be developed to address site closure at the time of 
discontinued waste filling. 

 The final waste received will be placed and properly compacted. 

 Excavations will be filled with suitable material, and the site will be graded to 
promote runoff and prevent ponding. 

 The final cover system will be constructed according to specifications. 

 The top of the landfill will be regraded and reshaped as needed to provide 
the proper slope for positive drainage. 

 As noted above (first bullet), a revised final closure plan will be developed 
and submitted to the TCEQ for approval. 

 Following application of final cover, the site will be vegetated with 
appropriate grasses to minimize erosion.  The established grasses will 
provide a minimum of 90 percent coverage of the final cover system. 

 A surface water management system will be constructed to minimize 
erosion. 

 A closure certification will be prepared by an independent licensed 
professional engineer and submitted to TCEQ for approval. 

 All proper notices and documentation will be filed with the appropriate 
agencies. 

3.2.1 Estimate of Largest Active Disposal Area 

The largest area that could be open within the next year is shown on Figure IIIL-1 in 
Appendix IIIL.  Consistent with this rule and TCEQ guidelines for financial assurance 
to complete closure and postclosure activities, financial assurance will be posted for 
the current active area as discussed in Appendix IIIL – Cost Estimate for Closure and 
Postclosure Care.  As additional liner areas developed, Appendix IIIL will be updated 
(closure plan does not need to be updated) per §305.70(j) to ensure continued 
compliance with financial assurance requirements.  The entire 184.3-acre site will 
also need to be administratively closed. 

Supporting calculations are presented in Appendix IIIL – Cost Estimate for Closure 
and Postclosure Care. 

3.2.2 Estimate of Maximum Inventory of Waste Ever On Site 

The estimate of maximum inventory of waste (defined as waste and daily cover) 
ever on site over the active life of the facility is approximately 31.3 million cubic 
yards.  The site life calculations (Appendix IIIB – Site Life Calculations) show that 
approximately 18,300,000 cubic yards of airspace remain (using the February 17, 
2022 topographic map and the proposed closure plan). 



 

Weaver	Consultants	Group,	LLC	
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	III\APPPENDIX	IIIJ\APP	IIIJ.DOC	 Rev. 0, 2/9/23 

Appendix IIIJ 

IIIJ-6 

4 SCHEDULE OF UNIT CLOSURE AND FACILITY FINAL CLOSURE 

4.1 Final Closure Requirements 

Consistent with §330.253(e), the site will be closed implementing the following 
steps. 

 No later than 45 days prior to initiation of final closure activities for the Type 
IV municipal solid waste landfill (MSWLF) unit, the Executive Director of the 
TCEQ will be notified that a notice of the intent to close the unit has been 
placed in the operating record. 

 No later than 90 days prior to initiation of final closure activities for the Type 
IV MSWLF unit, a public notice of facility closure which contains the name, 
address, and physical location of the facility, the permit number, and the last 
date of intended receipt of waste, will be provided in the newspaper of the 
largest circulation in the vicinity of the facility (e.g., the Dallas Morning 
News).  The Fort Worth C&D Landfill will also make available a copy of the 
approved final closure and postclosure plan at the landfill office for public 
access and review. 

 Following notification of the Executive Director of the TCEQ, a minimum of 
one sign will be posted at the main entrance notifying all persons utilizing 
the facility of the closure date or date after which further receipt of waste is 
prohibited.  In addition, barriers or gates will be installed at access points 
following the closure date to prevent unauthorized dumping of solid waste at 
the facility. 

 Final closure activities will commence at the Type IV MSWLF unit no later 
than 30 days after the date the Type IV MSWLF unit receives the known final 
receipt of waste.  If the Type IV MSWLF unit has remaining capacity and 
there is a reasonable likelihood that the Type IV MSWLF unit will receive 
additional waste, final closure activities will commence no later than one 
year after the most recent receipt of wastes. 

 Final closure activities of the Type IV MSWLF unit will be completed in 
accordance with the Final Closure Plan within 180 days following the 
beginning of closure. 

 Following completion of final closure activities, a documented certification, 
signed by an independent licensed professional engineer, will be submitted 
to the TCEQ for review and approval. This certification will verify that final 
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closure has been completed in accordance with the final closure plan and will 
include all applicable documentation necessary for certification of final 
closure.  Once approved, this application will be placed in the operating 
record. 

 Within 10 days after completion of final closure activities of the facility, a 
certified copy of an Affidavit to the Public (most current format provided by 
the TCEQ will be used) will be submitted to the TCEQ and placed in the 
operating record.  In addition, a certified notation will be recorded in the 
Denton County Deed records that will in perpetuity notify any potential 
purchaser of the property that the land has been used as a landfill facility and 
the use of the land is restricted according to the provisions specified in 
Attachment 13 – Postclosure Care Plan.  Within 10 days after completion of 
final closure activities of the facility, a certified copy of the modified deed will 
be submitted to the TCEQ and placed in the operating record. 

Following receipt of the required final closure documents and an inspection report 
from the TCEQ district office verifying proper closure of the Type IV MSWLF facility 
according to this Final Closure Plan, the Executive Director may acknowledge the 
termination of operation and closure of the facility and deem it properly closed.  The 
steps in the closure process are depicted on Figure 12.3 – Final Closure Schedule. 

4.2 Provisions for Extending Closure Period 

If the Fort Worth C&D Landfill has remaining capacity at the time of its closure, final 
closure activities will begin no later than one year after the most recent receipt of 
waste.  A request for an extension beyond the one-year deadline for the initiation of 
final closure may be submitted to the Executive Director for review and approval 
and will include all applicable documentation to demonstrate that; (1) the unit or 
site has the capacity to receive additional waste, and (2) the Fort Worth C&D 
Landfill has taken all steps necessary to prevent threats to human health and the 
environment. 

Closure activities will be completed within 180 days following the initiation of final 
closure activities.  If necessary, a request for an extension of the completion of final 
closure activities will be submitted to the Executive Director for approval.  This 
request will include all applicable documentation necessary to demonstrate that 
final closure will take longer than 180 days and all steps have been taken and will 
continue to be taken to prevent threats to human health and the environment from 
the unclosed site.  In accordance with §330.253(e)(10), post-closure care 
maintenance will begin immediately upon the date of final closure as approved by 
the Executive Director.
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Fort Worth C&D Landfill 
Figure IIIJ‐2 – Final Closure Schedule 
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Written notification of closure to TCEQ 

           

          
            
Public notice of facility closure published in newspaper            
            
            
Posting of sign           
            
            
Initiation of final closure activities           
            
            
Time interval for completion of final closure activities            

            
            
Submit engineering certification of final closure to TCEQ             
            
            
Submit certified copies of Affidavit to the Public and 
modified deed to TCEQ 

         
   

            
Note: Schedule is based on anticipated date of beginning final closure 

activities.  Heavy vertical line signifies final receipt of waste. 
Schedule is shown for reference purposes only.  Implementation of 
closure activities shall follow the TCEQ approved closure plan and 
applicable rules. 
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5 CLOSURE COST ESTIMATE 

A detailed written cost estimate, in current dollars, showing the cost of hiring a third 
party to close the largest area of the landfill ever requiring a final cover at any time 
during the active life of the unit is provided in Part III, Appendix IIIL – Closure and 
Postclosure Care Cost Estimate. 
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This attachment 
addresses 

§330.56(m). 

1 INTRODUCTION 

This Postclosure Care Plan has been prepared for the 
Fort Worth C&D Landfill consistent with Title 30 
Texas Administrative Code (TAC) Section 330.  The 
landfill completion plan for this site consists of final 
contours and drainage features as depicted on Figure 
IIIJ-1 – Landfill Completion Plan. 
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2 POSTCLOSURE ACTIVITIES 

2.1 Monitoring and Maintenance 

In accordance with §330.463(b)(1), postclosure care maintenance will commence 
upon completion of final closure requirements set forth in Appendix IIIJ – Closure 
Plan.  Postclosure care maintenance will continue for a period of 5 years unless the 
TCEQ approves a postclosure period of a different duration.  Postclosure care 
maintenance will consist, at a minimum, of the following requirements carried out 
by Texas Regional Landfill Company, LP: 

 Retain the right of entry and maintain all rights-of-way to the closed landfill. 

 Conduct site inspections a minimum of twice yearly after closure. 

 Conduct maintenance and/or remediation activities, as needed, to maintain 
the integrity and effectiveness of the final cover, site vegetation, and 
drainage control systems.  Vegetation shall be maintained on the final cover 
to provide a minimum of 85 percent coverage. 

 Manage surface runon and runoff in order to minimize the erosion of the 
final cover system. 

 Correct the effects of settlement, subsidence, ponded water, erosion, or 
other events or failures in as much as these situations are detrimental to 
the integrity of the closed landfill. 

 Maintain the groundwater monitoring system in accordance with 
§330.463(a)(2) and §330.463(b)(1)(C) and monitor groundwater in 
accordance with an approved Groundwater Sampling and Analysis Plan.  
However, Texas Regional Landfill Company, LP reserves the right to request 
TCEQ approval of (1) an alternative monitoring frequency, and (2) an 
alternative list of parameters to be monitored.  Such requests will be based 
on supporting data available at the time of the request. 

2.2 Decreasing Postclosure Period 

The length of the postclosure care maintenance period may be decreased by the 
Executive Director if Texas Regional Landfill Company, LP submits, to the Executive 
Director for review and approval, a documented certification signed by an 
independent licensed professional engineer.  Any such certification would include 
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all applicable documentation necessary to support the certification, that 
demonstrates that the reduced period is sufficient to protect human health and the 
environment.  Applicable documentation may include data from monitoring of 
groundwater and surface water.  The certified documentation must be reviewed and 
approved by the TCEQ prior to decreasing the length of the postclosure care 
maintenance period. 

2.3 Increasing Postclosure Period 

The length of the postclosure care maintenance period may be increased by the 
TCEQ if it is determined that the increased duration is necessary to protect human 
health and the environment. 

2.4 Completion of Postclosure Period 

Upon completion of the postclosure care maintenance period, Texas Regional 
Landfill Company, LP will submit to the TCEQ documented certification, signed by 
an independent licensed professional engineer, verifying that postclosure care 
maintenance has been completed in accordance with the approved Postclosure Plan.  
The submittal will include all documentation necessary for certification of 
completion of postclosure care maintenance.  The certification will be placed in the 
Site Operating Record upon approval.  In addition, Texas Regional Landfill Company, 
LP will submit to the Executive Director a request for voluntary revocation of the 
facility permit.  Approval of voluntary revocation will be placed in the Site Operating 
Record. 
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3 PERSON RESPONSIBLE FOR CONDUCTING  
POSTCLOSURE ACTIVITIES 

At the time of development of this document, the following position will be 
responsible for overseeing and/or conducting postclosure care activities at this 
landfill. 

    Region Engineer 
    Texas Regional Landfill Company, LP 
    c/o Waste Connections 
    3 Waterway Square Place Suite 550 
    The Woodlands, TX 77380 
    (832) 442-2900 

The position responsible for conducting postclosure activities is subject to change.  
However, as part of the closure notification to TCEQ, as required by Title 30 TAC 
§330.463(b)(3)(B), Texas Regional Landfill Company, LP will notify the TCEQ 
regarding the responsible position. 
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4 POSTCLOSURE LAND USE 

4.1 Intended Use 

The property is currently planned to be kept as an open green space during the 
post-closure period.   

4.2 Constraints on Postclosure Construction 

There are no current plans to construct buildings or other structures on the closed 
Fort Worth C&D Landfill.  Nevertheless, any future construction activities on the 
closed landfill will be subject to the provisions of Title 30 TAC §330.954, which 
require, among other things, prior approval of the TCEQ. 
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5 POSTCLOSURE COST ESTIMATE 

A detailed written cost estimate, in current dollars, of the cost of hiring a third party 
to conduct postclosure care activities for the Type IV municipal solid waste unit, in 
accordance with the Postclosure Care Plan, is provided in Appendix IIIL – Cost 
Estimate for Closure and Postclosure Care.  The estimated postclosure care cost 
estimate presented in Appendix IIIL will be updated as needed to ensure continued 
compliance with the financial assurance requirement. 
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1  INTRODUCTION 

This Cost Estimate for Closure and Postclosure Care has been prepared consistent 
with Title 30 Texas Administrative Code (TAC) Chapter 330.  Cost estimates are 
required for solid waste landfill facilities whose debts and liabilities could become 
the debts and liabilities of a state or the United States (i.e., in the event of forced 
closure, which occurs when an operational municipal solid waste landfill facility can 
no longer operate because of an inability to manage the incurred debts and 
liabilities).  At such time, the responsibility for closure would be assumed by the 
TCEQ.   
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2  CLOSURE COST ESTIMATE 

This cost estimate shows the cost of hiring a third party to close the largest area 
ever requiring closure at any time during the active life of the landfill.  The closure 
cost estimate includes: (1) engineering costs required to administratively close the 
facility; (2) construction costs involved with the construction of the final cover 
system, landfill gas system, and other activities required to close the facility; and (3) 
contingencies and other administrative costs that may be incurred during closure 
activities.  A summary of closure cost estimate is presented in Table 1.   

An assessment will be completed each year to verify that the closure cost estimate 
shown in Table 1 is consistent with the current permit conditions and the projected 
permit conditions for the upcoming 12-month period.  The assessment will verify 
that the closure costs are based on the current active and inactive areas and that all 
other permit conditions are addressed by the closure cost estimate (e.g., the number 
of groundwater monitor wells and landfill gas probes in the estimate match the 
wells and probes that are either in-place or need to be installed to match the 
number of wells and probes listed in the permit for the current phase of 
development). 

The estimates will be updated, as needed, consistent with the procedures noted in 
Section 4.  Continuous financial assurance coverage for closure of the facility will be 
provided until the facility reaches postclosure status and the requirements of the 
facility’s final closure plan have been approved by the Executive Director.  Approval 
documentation will be placed in the Site Operating Record.  Additional information 
regarding the closure cost estimate is summarized below. 

2.1  Engineering Costs 

The existing costs are based on closing the largest area scheduled to receive final 
cover, which is 77.7 acres.  A boundary survey will be required for the filing of the 
affidavit of closure, deed recording of any area of the site that has received waste, 
and publishing the public notice of closure activities.  A topographic survey will be 
required to determine the existing height and top slope of the landfill so that permit 
compliance can be evaluated and the final closure system, drainage system, and final 
grading can be engineered.  An inspection of the site is included to identify any 
disposal areas requiring closure, drainage and erosion protection improvements, 
and identify any potential regulatory deficiencies.  The engineering costs include the 
cost to develop construction plans and closure schedules, closure testing and 
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inspections, and permit document preparation.  In addition, administration costs 
(i.e., for construction contracts) have also been included.   

2.2  Construction Costs 

Construction costs include construction of final cover system, site grading/drainage 
improvements and sedimentation controls for the 77.7 acres.  Figure IIIL-1 shows 
the largest area to receive final cover.   



Item 
No. Description Unit1 Unit Cost2 Total Cost

1.1 Topographic Survey LS $4,000 $4,000
1.2 Boundary Survey for Affidavit LS $6,200 $6,200
1.3 Pre-Design Site Evaluation LS $36,200 $36,200
1.4 Development of Engineering Plans and Documents LS $25,000 $25,000
1.5 Administration LS $6,200 $6,200
1.6 QA/QC, CQA Surveying, and Cert. (Final Report) AC $3,700 $287,490

$365,090

2.0
2.1
2.1.1 1.5-ft-thick Compacted Soil Layer CY $3.65 $686,324
2.1.1 1-ft-thick (worst case) Topsoil Layer CY $2.40 $300,854
2.1.3 Cover Vegetation (fetilizing, seeding, and mulching) AC $3,050 $236,985
2.1.4 Grading and Drainage AC $3,650 $283,605
2.2 Wood Processing/Composting area (15 acres)
2.2.1 Closure of Composting  Area -grading & revegetation LS $27,200 $27,200

2.2.2 Closure of Composting  Area -unprocessed & processed materials CY $2.30 $239,200

2.3.1 Closure of Wood Processing Area  -grading & revegetation LS $6,800 $6,800
2.3.2 Closure of Wood Processing Area  -unprocessed mat'l CY $2.30 $46,000
2.3.3 Closure of Wood Processing Area  -processed mat'l CY $0.60 $4,800
2.4 Large Items/White Goods Storage Area (100 ft X 100 ft)
2.4.1 Clousre of large Items/White Goods Area - grading & revegetation LS $2,300 $2,300
2.4.2 Closure of large Items/White Goods Area - material disposition CY $2.40 $1,200
2.5 C&D Recyclable Sorting Area (2 Acres)

2.5.1 Closure of C&D  Recycable Sorting  Area -grading & revegetation LS $4,500 $4,500

2.5.2 Closure of C&D  Recycable Sorting  Area - material disposition CY $2.40 $2,400
2.6 Cleanup Scalehouse, Maintenance Building, and Office LS $23,700 $23,700
CONSTRUCTION SUBTOTAL $1,865,869

ENGINEERING AND CONSTRUCTION SUBTOTAL $2,230,959

3.0 CONTINGENCY 10% $223,096

4.0 CONTRACT PERFORMANCE BONDS (1.5% of Eng/Constr Subtotal) $33,464

5.0 TCEQ CONTRACT ADMIN & LEGAL FEES (1% of Eng/Constr Subtotal) $22,310
TOTAL CLOSURE COST  $2,509,828

1 LS = Lump Sum; AC = Acres; CY = Cubic Yards.
2

1
1

ENGINEERING

ENGINEERING TOTAL

Final Cover System

1
77.7

188,034
125,356

77.7
77.7

Quantity

1
1

TABLE 1
FORT WORTH C&D LANDFILL - CLOSURE COST ESTIMATE

Largest landfill area to be closed and capped = 77.7 Acres

Unit costs are in 2023 dollars. Unit costs are based on current market conditions, typical engineering costs, and industry 
standards related to construction and reflect input from Waste Connections and Weaver Consultants Group, LLC.

CONSTRUCTION

500
1

104,000

1

1,000
1

1

20,000
8,000

1

P:\Solid waste\WC\FW C&D\Expansion 2022\Part III\IIIL\Table 1 Closure Cost  IIIL-4
Weaver Consultants Group, LLC
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Weaver	Consultants	Group,	LLC 
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	III\APPENDIX	IIIL\APP	IIIL.DOC Rev. 0, 2/9/23 

Appendix IIIL 

IIIL-5 

3  POSTCLOSURE CARE COST ESTIMATE 

The postclosure care period has been established by TCEQ regulations to be 5 years.  
This detailed cost estimate shows the cost of hiring a third party to conduct routine 
maintenance and maintaining during the post closure period.  During this period, 
continuous maintenance must be ongoing to assure the integrity and effectiveness 
of the final cover system, monitoring systems, leachate collection system, drainage 
system, and landfill gas system.  A summary of postclosure costs is presented in 
Table 2.  The costs will be adjusted annually as indicated in Section 4.   

Engineering postclosure estimates include the cost of annual site inspections, 
corrective plans and specifications, and site compliance monitoring.  The estimates 
are based on completely postclosure care within the entire permit boundary.  Site 
inspections will be performed annually and will include identification of areas 
experiencing settlement or subsidence, identification of erosion or other drainage-
related problems, and inspection of the leachate collection system, gas control and 
monitoring system, and the groundwater monitoring system.  Correctional plans 
and specifications include the costs for an engineering consultant to prepare 
construction plans and specifications to correct problems identified during the site 
inspections.  Gas monitoring and groundwater sampling and analysis will be 
performed as outlined in the postclosure plan. 

Postclosure construction/maintenance estimates include the costs to correct 
problems identified during the engineering site inspections and as specified by the 
engineer's correctional plans and specifications.  These costs will also include any 
ongoing site maintenance that is needed throughout the postclosure period.  These 
costs include cover and drainage maintenance and annual seeding and mowing 
costs.   



10 Number of Groundwater wells

13 Number of LFG Detection Probes

77.7 AC, Final Cover Area

184.3 AC, Permit Boundary

5 years, Post Closure Care Period

Item No. Description Unit2 Unit Cost1 Quantity Total Cost

1.0 ENGINEERING

1.1 Facility Inspection and Record Keeping YR $6,700 1 $6,700
1.2 Incidental Engineering Work LS $5,600 1 $5,600

2.0 FINAL COVER MAINTENANCE

2.1 Facility Maintenance & Repairs YR $23,400 1 $23,400
2.2 Mowing AC $100 77.7 $7,770

3.0 MONITORING

3.1 Quarterly Methane Gas Monitoring & Report EA $1,675 4.0 $6,700

3.2 Groundwater Sampling/Lab & Report EA $2,675 10.0 $26,750

ANNUAL COST $76,920

4.0 CONTINGENCY 10% $7,692.0
5.0 TCEQ ADMINISTRATION COST (5% of total post-closure cost) $3,846.0

TOTAL ANNUAL POSTCLOSURE CARE COST  $88,458.0

TOTAL POST CLOSURE CARE COST $442,290.0
1 Unit cost are in 2023 dollars.
2 LS = Lump Sum; YR = Year, AC = Acre, EA = Each

3 Units costs are estimates  for post-closure care based on activities performed by a third-party.

FORT WORTH C&D - POSTCLOSURE CARE COST ESTIMATE1,3

TABLE 2
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During the active life of the site, Texas Regional Landfill Company, LP will annually 
adjust the cost estimates for inflation within 60 days prior to the anniversary date of 
the establishment of the financial instrument(s).  The adjustment may be made by 
recalculating the maximum costs of closure in current dollars, or by using an 
inflation factor derived from the most recent Implicit Price Deflator for Gross 
National Product published by the United States Department of Commence in its 
Survey of Current Business.  The inflation factor is the result of dividing the latest 
published annual deflator by the deflator for the previous year.  The first adjustment 
is made by multiplying the closure cost estimate by the inflation factor.  The result is 
the adjusted closure cost estimate.  Subsequent adjustments are made by 
multiplying the latest adjusted closure estimate by the latest inflation factor. 

An increase in the closure or postclosure cost estimate and the amount of financial 
assurance will be made if changes to the final closure or postclosure care plan or the 
landfill conditions increase the maximum cost. 

A reduction in the closure or postclosure care cost estimate and the amount of 
financial assurance may be submitted if the cost estimate exceeds the maximum 
costs of closure at any time during the remaining life of the unit or postclosure care 
remaining over the postclosure care period.  Texas Regional Landfill Company, LP 
will submit written notice to the executive director of the detailed justification for 
the reduction of the cost estimates and the amount of financial assurance.  A 
reduction in the cost estimate and financial assurance shall be considered a permit 
modification. 
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1 INTRODUCTION 

The purpose of this report is to present the geotechnical 
analysis and design for the proposed major permit 
amendment for the vertical and lateral expansion of the 
Fort Worth C&D Landfill (landfill).  The landfill is a Type 
IV landfill, and accepts brush, construction and 
demolition waste, and rubbish.  Municipal solid waste is 
not accepted at this landfill.  This report is based on the 
geotechnical investigations and testing information that 
has previously been compiled from the subsurface investigations at the site and 
additional information obtained during recent investigations. 

This report contains a compilation of geotechnical analysis and design information, 
including: 

 Slope stability analyses based on the geotechnical testing results and 
subsurface conditions, including groundwater, for landfill excavations, landfill 
completion, and sequence of development (interim condition analysis) plans; 
and 

 Settlement analysis of the final cover system, which are also based on the 
landfill excavation and completion plans. 

As this landfill is a Type IV landfill and does not incorporate a leachate collection and 
removal system, analysis of settlement of the landfill bottom liner was deemed 
unnecessary and has not been incorporated into this appendix.  Testing of the in-situ 
unweathered shale/marl (Grayson Formation) which comprises the floor and 
portions of sidewalls of the landfill indicates this shale/marl will undergo little or no 
consolidation settlement during future waste loading and will not influence the 
overall performance of the liner or final cover systems.  It is further assumed that the 
generally low plasticity, sandy and gravelly alluvium soils will undergo primary and 
partial secondary consolidation during waste placement and prior to final cover 
installation and will not impact the long-term performance of the final cover system 
and has therefore not been incorporated into the final cover settlement analysis.   

This report also provides geotechnical recommendations for construction of the 
landfill components, including bottom liner (for sidewall areas receiving 3-foot-thick 
recompacted clay liner over alluvium) and final cover systems.  The construction 

This appendix 
addresses 

§330.63(e)(5)(A) 
and (B). 
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quality control and material and construction specifications for the groundwater 
protection components of the landfill are provided in Appendix IIID – Liner Quality 
Control Plan (LQCP) and Appendix IIIE – Final Cover System Quality Control Plan 
(FCSQCP). 
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2 LABORATORY TESTING 

2.1 Introduction 

Numerous geological investigations have been performed at the landfill and included 
the sampling and geotechnical testing of samples obtained during the investigations.  
A brief description of the geological/geotechnical characteristics of the site are 
provided in the Section 3 of this appendix.  Additional geological and hydrogeological 
discussion is provided in Appendix IIIG – Geology Report of this application.  

The subsurface conditions beneath the site are divided into four geological units and 
further divided into seven geotechnical strata (i.e., “soil layers”).  The geologic 
description of the site stratigraphy is presented in the Geology Report (Appendix G).  
Note that the nomenclature for the units and layers is generally the same as used in 
the current permit (1983D) and are as summarized below. 

 Quaternary Alluvium 

- Layer I:  Alluvial Clay (CL, CH) 

- Layer II:  Alluvial Sand and Gravel (SP, SC, GP, GC) 

- Layer III:  Slopewash (CL, CH, SC) 

 Woodbine Formation (outcrops only on eastern portion of site) 

- Layer IV:  Sand and Clay Layers (CL, SP-SC, SC, SP) 

 Grayson Formation 

- Layer V:  Weathered Shale (CH, CL) 

- Layer VI:  Unweathered Shale (CH, CL) 

 Main Street Formation 

- Layer VII:  Limestone 

2.2 Previous Geotechnical Investigations 

A field exploration program to evaluate the southern expansion area (Sector 4) of the 
site was conducted by WCG from December 2018 to March 2019 in accordance with 



 

Weaver	Consultants	Group,	LLC	
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	III\APPENDIX	IIIM\APP	IIIM.DOCX	 Rev. 0, 2/9/23 

Appendix IIIM 
IIIM-4 

a Soil Boring Plan which was approved by the Texas Commission on Environmental 
Quality (TCEQ) on January 3, 2019.  Eleven borings (WC-1 through WC-11) were 
drilled, and piezometers were installed at four of the boring locations (WC-1, WC-6, 
WC-8, and WC-10) under the direction of a geologist.  Additional information on the 
most recent TCEQ-approved Soil Boring Plan, the associated field activities, the 
location of the borings, the boring logs, and the hydrogeologic site characterization is 
presented in the Appendix IIIG – Geology Report. 

As part of the previous permit amendment application (MSW-1983D), Geosyntec 
conducted a field investigation in December 2013.  Seven (7) borings (B-201 through 
B-207) were drilled and the borings were logged by a field engineer. Periodic 
standard penetration tests (SPTs) were performed to evaluate soil consistency and to 
classify the soils, and samples were collected and sent to TRI Environmental, Inc. 
(TRI) in Austin, Texas for testing to characterize the geotechnical properties of the 
soils and strata at the locations of interest at the site.  

Other subsurface investigation activities at the site have been completed by Baker-
Shiflett (1986 and 1991), Freese and Nichols (1989 and 2001), Biggs and Matthews 
(2001), and Team Consultants (2013).  As part of these investigations a total of 93 
boreholes were drilled at the site, of which nine were completed as groundwater 
monitoring wells and 17 were completed as piezometers.  During these subsurface 
investigations, samples were collected, and laboratory testing was performed to 
characterize the geotechnical and hydrogeological properties of the soils and strata 
at the site. Information on the boring locations and depths, and logs of the borings, 
are provided in the Appendix IIIG – Geology Report.   

The geotechnical data from the above investigations is discussed in Section 3 of this 
report, summarized in Table 3.1 through 3.5 (for investigations conducted in 2013 
and 2019), and included in Appendix IIIM-C.  A summary of the laboratory tests 
performed is presented in Table 2-1 of this report.   

2.3 Previous Geotechnical Laboratory Testing 

Laboratory tests have been conducted on samples collected during the various field 
investigations described above.  Testing was conducted on select samples recovered 
from the borings drilled to evaluate the physical and engineering properties of the 
different strata.  Laboratory tests were performed in general accordance with ASTM 
procedures.  Available laboratory testing results from the previous investigations are 
provided in Appendix IIIM-C, and on boring logs included in Appendix IIIG – Geology 
Report. 
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Table 2‐1 
Geotechnical Test Methods Performed 

Test Test Method 

Sieve Analysis (Passing No. 200) ASTM D 1140 

Atterberg Limits (Liquid & Plastic Limit) ASTM D 4318 

Moisture Content ASTM D 2216 

Unconfined Compression ASTM D 2166 & Pocket Penetrometer 

Drained Triaxial Compression Test ASTM D 2850 

Undrained Triaxial Compression Test ASTM D 4767 

Coefficient of Permeability (Hydraulic Conductivity) ASTM D 5084 Method F 

Consolidation ASTM D 2435 

Hand Penetrometer Testing ASTM D 2573 

Standard Proctor ASTM D 698 

2.3.1 Classification Tests 

Classification tests consisting of Atterberg limits, percent passing the number 200 
sieve, dry unit weight, and moisture content were performed on selected soil samples 
recovered from boreholes.  These test results are presented in Appendix IIIM-C and 
are summarized in Table 3-1.  Classification tests were used to characterize the soils 
according to the Unified Soil Classification System (USCS) and to evaluate the physical 
properties of the soils. 

2.3.2 Material Strength Tests 

Material strength tests were performed to provide generalized strength parameters 
that were used to evaluate the soils at the site and provide information for stability 
analyses performed of the proposed landfill expansion.  Unconfined compression 
tests were performed in the field using a hand penetrometer, with additional 
laboratory unconfined compression tests (ASTM D 2166) also performed.  Both 
drained (ASTM D 2850) and undrained (ASTM D 4767) triaxial strength testing also 
was performed on samples collected during field investigations.  Shear strength 
parameters for each layer were developed from correlation of the field and laboratory 
test results.  The shear strength correlations incorporated into the stability analyses 
performed of the landfill are presented in Table 3-3. 

2.3.3 Coefficient of Permeability Tests 

Laboratory coefficient of permeability (hydraulic conductivity) tests were performed 
to evaluate the hydrogeological properties of the soils and shale at the site.   
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The results are summarized in Table 3-2 and also provided in Appendix IIIG – Geology 
Report.   

The index properties of Layer I, Layer III, and Layer V suggest that these materials can 
be remolded to produce low permeability recompacted liners.  Laboratory tests on 
remolded samples from Layer I and V to measure their hydraulic conductivity reveal 
that these materials have a low permeability.  The geometric mean of the hydraulic 
conductivity of remolded Layer I samples is 3.8x10-8 cm/s, and the geometric mean 
of the hydraulic conductivity of remolded Layer V samples is 1.8x10-8 cm/s.  The 
results confirm that Layer I and V can produce low-permeability remolded soil with 
hydraulic conductivity less than 1x10-7 cm/s.  Layer III materials are geologically 
similar to those found in Layer I (CH and CL soils) and would additionally be 
anticipated to produce an adequate low-permeability remolded soil suitable for use 
as recompacted clay liner and final cover infiltration soil. 

2.3.4 Consolidation Tests 

Various consolidation tests have been performed on samples obtained from field 
investigations.  The results are presented in Table 3-4. 

As shown, the site strata generally exhibit consolidation characteristics of medium to 
high plasticity clays.  Testing off the Grayson shale/marl demonstrates that the shale 
is a hard geological formation with high shear strength and relatively high 
preconsolidation pressures with associated low consolidation properties.  The shales 
are expected to undergo little primary consolidation during future waste loading.  As 
the landfill does not incorporate leachate collection and removal systems, and based 
on the strength and consolidation characteristics of the shale foundation stratum, 
analysis of the load-induced settlement within the (primarily) shale foundation was 
not performed. 

2.3.5 Moisture‐Density Relationships 

Standard Proctor laboratory compaction tests were performed during previous 
recompacted clay liner construction activities at the site.  The tests were performed 
to evaluate the moisture-density relationship of the clay soils that can be used for 
bottom liner and final cover construction.   

Remolded samples for coefficient of permeability tests were compacted by static 
loading the sample to approximately 95 percent of the standard Proctor maximum 
dry density at approximately the optimum moisture content determined from the 
Proctor test.  These values were reviewed for comparison with typical landfill liner 
properties incorporated into the stability analyses.   The results to date demonstrate 
that the on-site clays are suitable for bottom liner construction, and able to achieve 
the 1x10-7 cm/sec permeability criteria.  Sufficient soil quantities suitable for liner 
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and final cover construction is available on-site, although clayey soils may also be 
imported from off-site borrow sources if needed.   

2.4 Conclusion of Laboratory Testing 

Classification testing along with unit weight, moisture content, and sieve analysis 
results were used to support field observations during subsurface explorations.  
Testing results were also used to support the subsurface characterization which 
includes the three formations that exist generally across the site.  Additionally, soil 
strength parameters from both field and laboratory were conservatively generalized 
and selected for use in the geotechnical stability analysis included in this report.
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3 PROPERTIES OF SITE SOILS AND LANDFILL COMPONENTS 

3.1 General 

This section of the report includes the generalized stratigraphy for the site, typical 
properties of subsurface soils, potential uses of materials that may be excavated 
during construction, and soil material requirements for various components of the 
landfill.  The results of the geotechnical testing performed on site soils are included 
in Appendix IIIM-C, and summarized in Tables 3-1 through 3-5, below. 

3.2 Site‐Specific Stratigraphy 

The currently permitted site-specific geologic characterization is detailed in the 
Geology Report (Appendix IIIG).  The permitted site-specific stratigraphic units are 
delineated on the basis regional geologic formation nomenclature and include 
Quaternary Alluvium, Woodbine Formation, Grayson Shale, Mainstreet Limestone, 
and Pawpaw Formation.  The “Grayson Shale” is also referred to as “Grayson Marl,” 
consistent with BEG nomenclature (BEG, 1987).  However, for this appendix, the 
more general term shale is used in describing this formation. 

3.2.1 Layer 1 – Quaternary Alluvium 

The majority of surficial sediments across the site consist of Quaternary Alluvium.  
According to BME (2015), the predominant sediments within this unit consist of 
varying proportions of poorly consolidated clay, sand, gravel, and silt exhibiting 
varying degrees of saturation (from dry to wet) with a maximum thickness of about 
45 feet.  Alluvium is not present in the easternmost site area, where the Grayson Marl 
and Woodbine formations outcrop parallel to Dick Price Road.  The alluvium 
sediments have been removed by site development excavations within the currently 
constructed limits of waste but are anticipated to be encountered in the exterior cell 
excavation sideslopes during construction of Sectors 4, 5, and 6. 

3.2.2 Layer 2 – Woodbine Formation 

The Woodbine Formation outcrops along the easternmost portion of the site.  
According to BME (2015), the predominate sediments within this unit consist of 
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unconsolidated to poorly consolidated sand and clay exhibiting varying degrees of 
saturation (from dry to wet) and a maximum thickness of about 40 feet. 

3.2.3 Layer 3 – Grayson Marl (Shale) 

The Grayson Marl outcrops west of the Woodbine outcrop in a limited area in the 
northcentral portion of the site and underlies the alluvium and Woodbine sediments.  
According to BME (2015), the Grayson Marl consists of moist, weathered, clayey shale 
overlying dry, unweathered, calcareous, clayey shale with an overall maximum 
thickness of about 100 feet.  The weathered shale is described as blocky and jointed 
with sand-filled joints at outcrop. The unweathered shale is described as massive, 
fossiliferous, calcareous shale containing nodular limestone near its base.  

3.2.4 Layer 4 – Main Street Limestone  

Underlying the Grayson Marl, the Main Street Limestone consists of hard, dry 
limestone interbedded with dry, calcareous, clayey shale that ranges in thickness 
from about 28 to 31 feet across the site.  It is noted that the BEG (1987) regional 
geologic formation taxonomy categorized the Grayson Marl and Main Street 
Limestone as a single undivided formation.   

3.2.5 Layer 5 – Pawpaw Formation 

The Pawpaw Formation underlies the Main Street Limestone and consists 
predominately of hard, dry, calcareous shale.  None of the existing boreholes have 
penetrated the vertical extent of the Pawpaw beneath the site.   

3.2.6 Alluvium Groundwater Zone 

According to the existing subsurface characterization, groundwater within the 
alluvium is unconfined and constitutes the facility’s designated uppermost aquifer.  
Groundwater within the Alluvium zone flows to the west toward Village Creek.  Field 
slug test data for this zone indicate a hydraulic conductivity range of 1.61x10-3 to 
9.71x10-3 cm/sec (BME, 2015).  Recharge to the Alluvium groundwater zone occurs 
primarily by infiltration of precipitation.  As described in Appendix IIID – Liner 
Quality Control Plan (LQCP), a groundwater dewatering underdrain has been 
included in portions of future sidewall recompacted clay liner to control hydrostatic 
uplift pressures on the bottom of the liner from this groundwater. 

3.3 Material Requirements for Landfill Components 

Construction of the landfill will require clay or clayey soils which can be recompacted 
to have an in-place hydraulic conductivity of 1x10-7 cm/sec or less for sidewall liner 
areas requiring a recompacted clay liner (i.e., areas identified as not having sufficient 
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in-situ shale to act as liner).  Low permeability soils also will be required for the soil 
infiltration layer component of the final cover system. 

Soil will also be required for use as protective cover over the recompacted clay liner, 
operational cover soil, berm and roadway construction, and other miscellaneous 
general and structural fill requirements.  Granular material (i.e., gravel) will be used 
for the underdrain sidewall sumps or underdrain collection trenches. 

Testing requirements and construction quality control and quality assurance for 
recompacted clay liner soils are detailed in Appendix IIID – LQCP.  Testing 
requirements and construction quality control and quality assurance for final cover 
soils are detailed in Appendix IIIJ – Closure Plan and in Appendix IIIE – FCSQCP.  Liner 
and final cover details are presented in Appendix IIIA-A – Liner and Final Cover 
System Details. 
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Table 3‐18 
Summary of Geotechnical Material Property Test Results: 

2013 and 2019 Geotechnical Investigations 
 

Boring  
Number 

Sample Depth 
Layer 

USCS2 
Classification 

Water 
Content3 

Atterberg Limits4,5 
Fines6 

Specific 
Gravity7 

Dry Unit 
Weight Start  End  LL  PL  PI 

ft BGS1  ft BGS1  %  %  %  %  %  ‐  pcf 

B-201 

2 3 Fill CH 17.5 55 21 34 88 - - 
9 10.5 II SC 9.1 29 14 15 48 - - 

19 20.5 V CH 18.2 54 21 33 96.5 - - 
20.5 22 VI CH 16.5 56 21 35 76 - - 

B-202 

4 6 Fill CH 12.9 54 20 34 58.2 - - 
7 8.5 I CL 15.4 43 18 25 81 - - 
9 11 I CL 15.4 45 15 30 81.9 - - 

14 16 I CL 16.4 43 16 27 86.4 - - 
17 18.5 I CH 19.6 53 17 36 85 - - 
19 21 I CL 16.9 48 20 28 84.2 - 110.2 
24 25 II CH 20.2 54 17 37 59.6 - - 
27 28.5 V CH 25.2 68 24 44 93 2.79 - 

B-203 

3 4.5 Fill CL 11.2 43 17 26 56.7 - - 
4.5 6 Fill CL 12.6 42 17 25 75 2.78 - 
7 9 I CL 14.3 44 16 28 73.5 - - 

13 15 I CH 19.3 52 18 34 78.8 - 99.5 
15 16.5 I CH 24.8 66 22 44 83 2.77 - 
17 19 II CL 11.6 38 13 25 56.4 - - 
23 23.9 V CH 16.6 59 22 37 98.4 - 106.3 

23.9 25.4 VI CL 13.4 47 19 28 95 - - 

B-204 

4 6 Fill CH 14.8 50 19 31 90.8 - - 
9 11 I CL 13.7 38 17 21 94.7 - 114.4 

12.5 13.75 I CL 10.8 34 15 19 64.4 - - 
15.5 17.5 I CL 14.9 34 14 20 60.8 - - 
19 21 II CL 12.7 33 12 21 52.4 - - 

24.3 25.8 II SM 12.4 23 NP NP 21 - - 

B-205 
8.5 10 II CL 17.1 31 13 18 62 - - 
19 20.5 II SM 14.1 23 NP NP 36 2.74 - 

29.25 30.75 II SM 20.4 23 NP NP 4 - - 
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Table 3‐18 (Continued) 
Summary of Geotechnical Material Property Test Results: 

2013 and 2019 Geotechnical Investigations 

Boring  
Number 

Sample Depth 

Layer 
USCS2 

Classification 

Water 
Content3 

Atterberg Limits4,5 
Fines6 

Specific 
Gravity7 

Dry Unit 
Weight Start  End  LL  PL  PI 

ft BGS1  ft BGS1  %  %  %  %    ft BGS1  ft BGS1 

B-206 

8 9.5 Fill CL 23.2 41 17 24 61 - - 
10 12 Fill CL 23.1 44 17 27 73.5 - 101 
20 21.5 Fill CL 19.1 44 17 27 93.7 - - 
25 26.5 III CL 22.7 39 14 25 78 2.79 - 
28 30 III CH 20.8 66 23 43 97.3 - 103 
33 35 V CH 26.8 68 26 42 95.5 - - 
35 36.5 V CL 15.2 46 18 28 85 - - 
38 39.5 VI CL 15.4 39 16 23 83 2.8 - 

B-207 

5 6 Fill CL 13.2 35 19 16 57.5 - - 
6 7.5 Fill CL 14.3 35 15 20 65 - - 

29 30.5 III - 14.6 - - - - - - 
33 34 III CL 16.5 37 23 14 55.9 - - 
49 50.5 V CL 16.2 47 18 29 86 - - 

WC-1 40 42 VI - 10.1 38 17 21 91.1 - - 

WC-3 
8 10 I - 18.8 41 15 26 63.7 - 109.1 

10 15 I - 23.6 49 22 27 81.1 - - 
20 25 V - 17.4 59 25 34 92.0 - - 

WC-4 69 70 III - 16.1 - - - 66.6 - - 
WC-5 53 55 V - 17.2 - - - 76.4 - - 

WC-6 23 25 II - 7.1 - - - 42.6 - - 
48 50 V - 18.8 66 24 42 98.3 - 112.7 

WC-7 

13 15 II - 14.0 - - - 54.8 - - 
21 22 III - 14.2 28 13 15 60.3 - 113.0 
28 30 IV - 0.3 - - - 45.3 - - 
30 32 IV - 1.8 - - - 40.1 - - 
48 50 V - 23.3 39 17 22 78.1 - - 

WC-8 35 37 II - 16.7 - - - 47.7 - - 
56 58 V - 20.8 43 16 27 81.2 - - 
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Table 3‐18 (Continued) 
Summary of Geotechnical Material Property Test Results: 

2013 and 2019 Geotechnical Investigations 

Boring  
Number 

Sample Depth 

Layer 
USCS2 

Classification 

Water 
Content3 

Atterberg Limits4 5 
Fines6 

Specific 
Gravity7 

Dry Unit 
Weight Start  End  LL  PL  PI 

ft BGS1  ft BGS1  %  %  %  %  %  ‐  pcf 

WC-9 10 13 II - 19.0 - - - 45.4 - 103.8 
18 20 HI - 21.8 45 16 29 87.8 - - 

WC-10 
7 9 II - 16.4 - - - 24.0 - - 

18 20 V - 22.5 63 14 49 88.7 - 103.7 
1 BGS = Below ground surface. 
2 USCS = Unified Soil Classification System. 
3 Moisture content measured in accordance with ASTM D2216. If multiple values were reported for a given depth, average value is included in table. Appendix 1 and Appendix 2 

contain complete report for every test. 
4 Atterberg Limits measured in accordance with ASTM D4318. 
5 NP results indicate nonplastic soil. 
6 Fines = Particles finer than #200 sieve (0.074 mm). 
7 Specific gravity measured in accordance with ASTM D854. 
8 Laboratory data compiled in above table from 2013 and 2019 geotechnical investigations and are assumed representative of the geological conditions present at the site.  Table 

reproduced from Permit Amendment Application, Fort Worth C&D Landfill, Geosyntec Consultants, March 9, 2021 (Technically Complete). 
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Table 3‐23 
Summary of Hydraulic Conductivity Test Results 

Boring Number  Layer 
USCS1 

Classification 
or Rock 

Vertical  
Hydraulic  

Conductivity2 

Horizontal  
Hydraulic  

Conductivity2 

Remolded  
Hydraulic  

Conductivity2 

kv (cm/s)  kih (cm/s)  k (cm/s) 

B-13 I CL - - 4.17E-08 
B-13 I CL - - 1.69E-08 
B-25 I CL - - 2.94E-08 
B-25 I CL - - 9.60E-08 
WC-3 I CL 9.30E-09 - -  

Layer I Geometric Mean 9.30E-09 - 3.76E-08 

WC-9 III CL 1.40E-08 - -  
Layer II Geometric Mean 1.40E-08 - -  

B-6 V SH-CH - - 2.16E-08 
B-6 V SH-CH - - 8.49E-09 

B-15 V SH-CH - - 3.13E-08 
WC-3 V SH-CH 7.90E-09   -  
WC-5 V SH-Grayson 2.40E-09   -  

Layer V Geometric Mean 4.35E-09 - 1.79E-08 

B-21 VI SH-Grayson 4.31E-09 1.96E-08 -  
B-21 VI SH-Grayson - 1.16E-08 -  
B-21 VI SH-Grayson 3.99E-09 5.63E-09 -  
B-21 VI SH-Grayson - 1.29E-08 -  

B-101 VI SH-Grayson 4.57E-08 - -  
B-101 VI Calc. Shale - 1.30E-05 -  
B-102 VI Calc. Shale 1.56E-08 - -  
B-102 VI SH-Grayson - 1.55E-05 -  
B-103 VI Calc. Shale - 2.22E-05 -  
B-104 VI Calc. Shale - 1.14E-04 -  
B-104 VI Calc. Shale 8.10E-09 - -  
B-105 VI SH-Grayson - 4.88E-06 -  
B-105 VI SH-Grayson - 1.10E-05 -  
B-105 VI SH-Grayson - 3.92E-05 -  
B-105 VI SH-Grayson 5.73E-09 - -  
WC-1 VI SH-Grayson 3.20E-08 - -  

WC-5 VI SH-Grayson 6.20E-10 - -  
Layer VI Geometric Mean 7.61E-09 1.30E-06 - 
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Table 3‐23 (Continued) 
Summary of Hydraulic Conductivity Test Results 

Boring 
Number 

Layer 
USCS1  

Classification  
or Rock 

Vertical  
Hydraulic  

Conductivity2 

Horizontal  
Hydraulic  

Conductivity2 

Remolded  
Hydraulic  

Conductivity2 

kh (cm/s)  kh (cm/s)  k (cm/s) 

B-21 VII LM-Main St. 2.94E-08 1.09E-08 - 
B-101 VII LM-Main St. 2.06E-08 - - 
B-104 VII LM-Main St. - 1.98E-05 - 
B-105 VII LM-Main St. 9.83E-08 - - 

Layer VII Geometric Mean 3.90E-08 4.65E-07 - 
1 USCS = Unified Soil Classification System. Also, "SH" refers to shale (rock), "Calc." refers to calcareous, and "LM" refers to 

limestone (rock). 
2 Hydraulic Conductivity values evaluated in accordance with ASTM D5084. 
3 Laboratory data compiled in above table from 2013 and 2019 geotechnical investigations and are assumed representative of the 

geological conditions present at the site.  Table reproduced from Permit Amendment Application, Fort Worth C&D Landfill, 
Geosyntec Consultants, March 9, 2021 (Technically Complete). 
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Table 3‐34 
Summary of Shear Strength Test Results 

Boring 
Number 

Sample Depth 

Layer 

Undrained  
Shear Strength2 

Drained  
Shear Strength3 

Start  End  Su  c  φ  c'  φ' 

ft BGS1  ft BGS1  psf  psf  degrees  psf  degrees 

B-201 3 4.3 Fill (Perimeter Road) 9,403 - - - - 
B-201 3 4.3 Fill (Perimeter Road) - 

5,544 11.8° 
- - 

B-204 4 6 Fill (Levee) - - - 
B-206 10 12 Fill (Stockpile) 2,016 - - - - 
B-202 4 6 Fill (Levee) - - - 

331.2 24.1° B-206 10 12 Fill (Stockpile) - - - 
B-206 20 21.5 Fill (Stockpile) - - - 

Fill Average 5,709 5,544 11.8° 331.2 24.1° 

B-202 9 11 I - 3,355 
5.8° 

 
- - 

B-202 14 16 I - - - 

B-202 19 21 I - - - 345.6 21.6° 

Layer I Average - 3,355 5.8° 345.6 21.6° 

B-203 17 19 II - 
1,469 24.7° 

- - 
B-204 19 21 II - - - 

Layer II Average - 1,469 24.7° - - 

B-206 33 35 V - - - 417.6 22.3° 
WC-3 20 25 V - - - 302.4 19.3° 
WC-5 53 55 V 706 - - - - 
WC-6 81 84 V 5,458 - - - - 
WC-7 55 57 V 504 - - - - 
WC-8 56 58 V 20,074 - - - - 

Layer V Average 6,686 - - 360.0 20.8° 

WC-3 58 63 VI 10,598 - - - - 
WC-3 75 77 VI 12,787 - - - - 
WC-4 160 162 VI 19,109 - - - - 
WC-5 126 134 VI 35,438 - - - - 
WC-7 83 85 VI 13,752 - - - - 
WC-7 104 106 VI 23,515 - - - - 
WC-7 124 126 VI 23,515 - - - - 
WC-9 38 40 VI 7,848 - - - - 

Layer VI Average 18,320 - - - - 
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Table 3‐34 (Continued) 
Summary of Shear Strength Test Results 

Boring Number 

Sample Depth 

Layer 

Undrained  
Shear Strength2 

Drained  
Shear Strength3 

Start  End  Su  c  φ  c'  φ' 

ft BGS1  ft BGS1  psf  psf  degrees  psf  degrees 

WC-4 174 176 VII 27,878 - - - - 
WC-5 146 149 VII 67,867 - - - - 
WC-5 161 163 VII 19,008 - - - - 
WC-7 120 122 VII 53,208 - - - - 

Layer VII Average 41,990 - - - - 
1 BGS = Below ground surface. 
2 Undrained shear strengths measured in accordance with ASTM D2850 and ASTM D2166. 
3 Drained shear strengths measured in accordance with ASTM D4767. 
4 Laboratory data compiled in above table from 2013 and 2019 geotechnical investigations and are assumed representative of the 

geological conditions present at the site.  Table reproduced from Permit Amendment Application, Fort Worth C&D Landfill, 
Geosyntec Consultants, March 9, 2021 (Technically Complete). 
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Table 3‐44 
Summary of Consolidation Test Results 

Boring  
Number 

Sample Depth 

Layer 
Layer 

Preconsolidation  
Pressure3 

Compression  
Index2 

Recompression  
Index 

Start  End  σ'p 
Cc  Cr 

ft BGS1  ft BGS1  psf 

B-204 9 11 Fill 3,000 0.120 0.033 
B-206 10 12 Fill 5,900 0.208 0.022 

B-202 19 21 I 3,600 0.140 0.020 
B-203 13 15 I 6,200 0.144 0.017 

B-206 28 30 III 4,100 0.203 0.058 

B-203 23 23.9 V 10,000 0.177 0.020 
1 BGS = Below ground surface. 
2 One-dimensional consolidation tests performed in accordance with ASTM D 2435, Method B. 
3 Preconsolidation pressures evaluated per Casagrande Method (1936). 
4 Laboratory data compiled in above table from 2013 and 2019 geotechnical investigations and are assumed representative of the 

geological conditions present at the site.  Table reproduced from Permit Amendment Application, Fort Worth C&D Landfill, Geosyntec 
Consultants, March 9, 2021 (Technically Complete). 
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Table 3‐51 
Summary of Laboratory Test Results – Previous Subsurface Investigations 

Test 

Layer I  Layer II  Layer III  Layer IV  Layer V  Layer VI  Layer VII 

Avg.  
Value 

# of  
Tests 

Avg.  
Value 

# of  
Tests 

Avg.  
Value 

# of  
Tests 

Avg.  
Value 

# of  
Tests 

Avg.  
Value 

# of  
Tests 

Avg.  
Value 

# of  
Tests 

Avg.  
Value 

# of 
Tests 

Cl
as

si
fic

at
io

n 

Liquid Limit, % 44 35 26.5 5 55 2 41 2 53 16 38 24 - - 

Plasticity  
Index (%) 

29.5 35 14 5 38 2 26 2 34 16 21 8 - - 

% Passing  
#200 Sieve 

76 36 38 7 91 2 50 3 97 16 93 9 - - 

Moisture  
Content, (%) 

18 16 13 3 14 2 15 3 17 7 12.3 47 11.3 5 

Unit Dry  
Weight (pcf) 

110 16 122 3 115 2 108 3 117 7 124 45 124 5 

H
yd

ra
ul

ic
  

Co
nd

uc
ti

vi
ty

 Vertical  
(cm/s) - - - - - - - - - - 1.4E-08 6 3.9E-08 3 

Horizontal  
(cm/s) 

- - - - - - - - - - 2.0E-05 11 9.9E-06 2 

Remolded 
(cm/s) 

4.6E-08 4 - - - - - - 2.1E-08   3   

1 Laboratory data compiled in above table from 2013 and 2019 geotechnical investigations and are assumed representative of the geological conditions present at the site.  Table 
reproduced from Permit Amendment Application, Fort Worth C&D Landfill, Geosyntec Consultants, March 9, 2021 (Technically Complete). 
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4 CONSTRUCTION CONSIDERATIONS 

4.1 General 

This section contains recommendations for excavation of the landfill, soil liner, and 
final cover materials and construction.  Additionally, operational cover soils, final 
cover construction, and perimeter embankment construction-related 
recommendations are included in this section. 

The landfill currently has a permitted footprint of 184.3 acres and a waste disposal 
footprint of approximately 99.9 acres.  The waste disposal footprint will be expanded 
to 121.9 acres for this permit amendment. 

Sectors 1 through 3 have been completely constructed, with Sectors 4, 5 and 6 
remaining unconstructed.  The remaining sectors will be constructed with an in-situ 
shale liner, except in those areas identified to not have sufficient shale to meet the 
minimum requirements set forth in Appendix IIID- LQCP, and thus requiring 
construction of a recompacted clay liner.  Recompacted clay liner installation will 
generally be limited to areas of exposed Layer I – Alluvium, which has been observed 
in monitoring wells and previous cell construction activities to have the potential to 
be water bearing. 

The floor of the future sectors are generally founded in Layer VI – Unweathered Shale.  
The previously constructed sectors incorporate underdrains for groundwater uplift 
control in areas that did not have sufficient shale to act as in-situ liner.  Underdrain 
construction has generally been limited to sidewall construction. 

4.2 Landfill Excavation 

The landfill base grades in the lateral expansion areas will be founded primarily in 
Layer I – Alluvium and Layer IV – Unweathered Shale.  The excavation for the liner 
construction will be performed in a manner that will achieve reasonable segregation 
of liner quality material from soils that are not suitable for a liner.  Soil materials to 
be used for liner construction will be stockpiled separately, according to construction 
material properties outlined in Section 3 and based on visual observation during 
excavation. 
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Excavation of the soils encountered will be achieved with equipment such as 
excavators.  Local areas of the hard shale or cemented sands may be encountered 
intermittently within the excavation and/or as the depth of excavation into shale.  
These zones can be broken up with an excavator equipped with a hydraulic hammer 
tool or ripped.  The hydraulic hammer may be fitted with a pointed chisel or moil for 
the hard shale or a blunt tool for harder cemented material.  Blasting of hard rock will 
not be required and will not be used at this site. 

Excavation cut slopes will be graded no steeper than 3H:1V.  Excavation cut slopes 
within the future sector construction areas may require erosion protection if an 
extended period of time occurs between excavation and liner construction.  Interim 
erosion protection can be accomplished by diverting runoff away from the slopes.  
“Track walking” with a bulldozer up and down the slopes will create the effect of 
“mini-dikes” with the bulldozer tracks, which will reduce erosion. 

Prior to beginning construction of the liner components, the subgrade area will be 
stripped to a depth sufficient to remove all loose surface soils or soft zones within the 
exposed excavation.  The liner base grades will be proof-rolled with heavy, rubber-
tired construction equipment or equivalent to detect soft areas.  Soft areas will be 
undercut to firm material and backfilled with suitable compacted clay fill, as 
discussed in Section 2 of Appendix IIID – LQCP.  Preparation of the liner base grades 
will result in a surface that is stable and that does not exhibit significant rutting from 
the construction traffic.  The prepared liner base grades (if required) will be approved 
by a Professional of Record (POR), tested to verify that it meets the requirements 
outlined in Section 4.3, and surveyed to verify grades. 

4.3 Soil Liner Construction 

Areas that do not possess sufficient in-situ shale to act as bottom liner will be lined 
with a 3-foot-thick recompacted clay liner.  The clay liner will have a maximum 
hydraulic conductivity of 1x10-7 cm/s.  Details for the liner system are provided in 
Appendix IIIA (Appendix IIIA-A) and Appendix IIID – LQCP.  Adequate soil liner 
material will be available from proposed landfill excavations, onsite, or offsite borrow 
sources to provide material for the liner construction.   

The soils used for liner construction will have the minimum soil property values listed 
in Table 4-1 that will be verified by preconstruction testing in a soils laboratory.  The 
soil liner properties and preconstruction testing requirements are also included in 
Appendix IIID – LQCP. 
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Table 4‐1 
Soil Liner and Overliner Properties 

Test Specifications 

Hydraulic Conductivity of Remolded Soils1 1.0x10-7 cm/s or less 

Plasticity Index 15 minimum 

Liquid Limit 30 minimum 

Percent Passing No. 200 Mesh Sieve 30 minimum 

Percent Passing 1-inch Sieve 100 

1 A hydraulic conductivity test will be performed on soil samples remolded per ASTM D 698 in accordance 
with Appendix IIID – LQCP. 

Prior to construction of each new liner area, conformance tests that include liquid 
limit, plastic limit, percent passing the No. 200 sieve, Standard Proctor (ASTM D 698) 
and remolded hydraulic conductivity tests will be performed for the soils to be used 
as clay liner.  Additional conformance tests will be conducted during construction if 
there are visual changes in the borrow material or the liquid limit or plasticity index 
vary by more than 10 points.  The soil liner construction and testing procedures are 
outlined in Appendix IIID – LQCP. 

4.4 Groundwater Underdrain Drainage Materials 

The groundwater underdrain drainage geosynthetic will consist of a double-sided 
geocomposite installed below the recompacted clay liner as described in Appendix 
IIID-LQCP and will generally be limited to areas identified to have exposed 
water-bearing alluvium.  Collection trenches will collect the underdrain waters, and 
sidewall sumps will be installed to allow removal of the groundwater from beneath 
the recompacted clay liner.  The material specifications and construction procedures 
for the underdrain components are presented in Appendix IIID – LQCP.  The 
underdrain design and demonstrations are presented in Appendix IIID-C.  

4.5 Recompacted Clay Liner Protective Cover 

The protective cover is a 12-inch-thick soil layer installed over the recompacted clay 
liner (only).  Protective cover is not required over the in-situ shale liner.  The 
protective cover may be placed with construction equipment in one lift.  Placement 
of the protective cover is described in Appendix IIID – LQCP. 
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4.6 Operational Cover Soils 

Operational cover soils include daily and intermediate cover soils.  All soils excavated 
at the site may be used for operational cover, including shale that is sufficiently 
broken down by equipment or weathering to facilitate its use. 

4.7 Composite Final Cover Construction 

4.7.1 Final Cover Infiltration Layer Construction 

The infiltration layer of the final cover system will be constructed with clayey 
material and will be a minimum of 18 inches thick.  As described in Appendix IIIJ–
Closure Plan, the infiltration layer will consist of 18 inches of earthen material with a 
coefficient of permeability equal to or less than 1x10-5 cm/s.  The purpose of this layer 
is to reduce infiltration of surface water into the underlying waste.  The final cover 
material and construction requirements are described in Appendix IIIE – FCSQCP. 

4.7.2 Final Cover Erosion Layer Construction 

As shown in Appendix IIIA-A, the final cover system will include a 6 or 12-inch-thick 
erosion layer, with the required thickness being based on the properties of the 
infiltration layer soils.  The erosion layer will protect the infiltration layer and will 
support vegetative growth.  The erosion layer may be spread and placed as a single 
6-inch-thick lift (with soils that will support vegetation) or with two 6-inch-thick lifts 
(with the upper 6 inches capable of supporting vegetation) over the entire final cover 
area as the final cover is constructed.  After spreading, each lift will be rolled lightly 
to reduce future erosion but not to the extent that compaction would inhibit plant 
growth.  The top 6 inches of the erosion layer will consist of (1) topsoil stockpiled 
during the excavation process, (2) other on-site excavated soils amended as 
necessary to be capable of sustaining vegetation, and/or (3) imported soil materials.  
Whether placed in a single lift or two lifts, the erosion layer (top of final cover) will 
sustain vegetative growth. 

4.8 Perimeter Embankment Construction 

Perimeter embankments (berms) previously were constructed at the landfill, and will 
be constructed for future Sectors 4, 5 and 6.  Constructed embankments will have side 
slopes no steeper than 3H:1V.   

Prior to beginning embankment fill placement, the subgrade area will be stripped to 
a depth sufficient to remove all topsoil and vegetation.  Topsoil will be stockpiled for 
later use.  The subgrade area will be proof-rolled with heavy, rubber-tired 
construction equipment to detect soft areas.  Soft areas will be undercut to firm 
material and backfilled with suitable compacted clay fill.  The subgrade preparation 
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will result in a subgrade surface that is stable and does not exhibit significant rutting 
from construction equipment traffic. 

A sufficient amount of soil is available from the landfill excavations or stockpiles to 
construct the perimeter embankments and other features that require stable soil fill 
material.  Placement of embankment soil as structural fill is described in Section 2 of 
the Appendix IIID – LQCP.  As necessary, the outside slope of all embankment 
construction will be vegetated to minimize erosion and desiccation. 

4.9 General Earthen Fill Construction 

Earthen fill material may be required for subgrade preparation, haul roads, and other 
miscellaneous fill.  Material availability, compactability, and long-term maintenance 
requirements will be considered when evaluating the excavated soils for use as earth 
fill.  Most soils that will be excavated for landfill development are suitable for use as 
earth fill.  Placement of general fill is described in Section 2 of the Appendix 
IIID – LQCP.   
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5 SLOPE STABILITY ANALYSIS 

5.1 General 

This slope stability analysis has been developed to analyze excavation slopes, interim 
slopes, and landfill completion slopes using critical sections for each condition.  The 
computer model SLIDE2 (RocScience, Inc., 2020) was used to analyze the stability of 
excavation slopes, interim fill slopes, and the final configuration of the site.  SLIDE2 is 
an industry standard computer program developed by RocScience, Inc.   

SLIDE2 is a two-dimensional slope stability program for evaluating the safety factor 
or probability of failure of circular and non-circular failure surfaces in soil or rock 
slopes.  SLIDE2 analyzes the stability of slip surfaces using vertical slice or non-
vertical slice limit equilibrium methods like Bishop, Janbu, Spencer, and Sarma, 
among others. Individual slip surfaces can be analyzed, or search methods can be 
applied to locate the critical slip surface for a given slope.  SLIDE2 incorporates a 
windows-based interface that allows input of analysis sections and geological 
conditions from AutoCAD design drawings.  The input file for the SLIDE2 program 
includes: 

 Slope surface geometry. 

 Subsurface information to identify different types of soil materials in 
horizontal and vertical directions so that each subsurface segment is identified 
with corresponding soil strength parameters. 

 Groundwater information.  The program is capable of modeling multiple 
groundwater surfaces that may be applicable to various subsurface soil 
components identified in the second bullet. 

 Material strength information.  Each soil section (horizontal or vertical) 
identified in the second bullet is assigned with strength parameters including 
cohesion and friction angle for both total and effective stresses. 

 Model control and simulation user interface of the model that allows selection 
of the method of analysis (e.g., Simplified Bishop) and identifying simulation 
control parameters. 

Automatic failure surface generation functions, that use either initiation/ termination 
ranges of the failure surface or use search boxes to define failure surface location, are 
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used to locate the critical failure surface. The two methods employed for this slope 
stability analysis are described below. 

1. Simplified Janbu Method – This method uses the method of slices to determine 
the stability of the mass above a failure surface. 

2. Simplified Bishop Method – This method uses the method of slices to discretize 
the soil mass for determining the factor of safety. 

In general, the stability of various critical sections were analyzed under static 
conditions for short-term (excavation and construction) and long-term (after 
construction) safety.  The slope stability analyses are provided in Appendix IIIM-A.  
The stability of the underdrain geocomposite installed on portions of sector sidewalls 
was also evaluated using infinite slope stability analysis, and is presented in Appendix 
IIIM-A.   

The stability analysis has been developed using demonstrations showing that, for 
each analyzed section, the forces resisting movement of the slopes are higher than 
the forces that potentially create movement.  Therefore, the ratio of forces resisting 
movement to the forces potentially creating movement is defined as the factor of 
safety (FS).  When the FS is equal to or greater than 1.0, it means that the slope is 
stable.  In the slope stability analysis, a factor of safety greater than 1.0 is desired.  The 
FS value is increased for the increased uncertainty for the system analyzed.  A factor 
of safety of 1.5 is acceptable for long-term (effective) stress conditions, and a factor 
of safety of 1.3 is acceptable for short term (total or undrained) stress conditions.  All 
analyses were performed for both long-term and short-term conditions. 

5.2 Sections Selected for Analysis 

Slope stability analyses were performed on critical sections to evaluate the stability 
of the perimeter berms/cell excavations, interim fill, and final cover slopes.  The 
geometries of the slopes analyzed were determined by reviewing the proposed 
excavation plan and final contour plan presented in the applicaiton.  The evaluation 
locations were selected to analyze critical slopes consisting of profiles that include 
the landfill configuration as well as natural materials at the toe and below the landfill 
excavation.   

Figures showing the location of the cross sections analyzed for slope stability are 
included in Appendix IIIM-A (refer to Appendix IIIM-A-1 for the perimeter 
berm/excavation slope stability, Appendix IIIM-A-2 for the interim conditions, and 
Appendix IIIM-A-3 for final cover slope stability analyses). 
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5.3 Configurations Analyzed 

The perimeter berm/excavation, interim, and final landfill slopes were modeled to 
represent critical conditions, and the analysis was performed using circular and block 
failure surfaces.  All slopes (including perimeter berm and excavation slopes, interim 
slopes, and final cover slopes) will be constructed with 3H:1V grades.  A copy of the 
top of liner plan and final completion plan showing the locations of the cross sections 
selected for analysis are included in Appendix IIIM-A.  Additionally, the sections 
analyzed (including model failure surfaces and factors of safety) are graphically 
illustrated in Appendix IIIM-A.  Note that for this landfill, with exterior slopes of 
3H:1V, the interim and final cover slope configurations differ only by fill height.  	

5.4 Input Parameters 

The cross sections for slope stability analysis were developed from the proposed 
excavation plan and the landfill completion plan (see figures included in Appendix 
IIIM-A).  The soil parameters were selected based on a review of the boring logs and 
laboratory test results from the subsurface investigation studies at the site and upon 
engineering judgment and experience with similar materials.  Table 5-1 summarizes 
the unit weights and strength parameters used for the stability analyses for the 
evaluated landfill slopes (excavation, interim and final cover slopes).   
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Table 5‐1 
Summary of Material Weight and Strength Parameters 

Used in the Slope Stability Analysis 

Stratum 

Total 
Unit 

Weight  

 (pcf) 

Drained (Effective 
Stress) Analysis 

Undrained (Total Stress) Analysis 

c’ (psf) 
’ 

(degrees) 
c (psf) 

 
(degrees) 

Su  
(psf) 

Structural Fill 130 331.2 24.1 5,544 11.8  

Layer I – Alluvial Clay 130 345.6 21.6 3,355 5.8  

Layer II/III – Alluvial 
Sand1 

135 0 31 0 31  

Layer V – Weathered 
Shale 

140 360 20.8   6,686 

Layer VI – 
Unweathered Shale 

145 2000 25   18,320 

Layer VII – Limestone2 150 4000 30   41,990 

Layer   (pcf) 
Drained Strength  Undrained Strength 

c’ (psf) 
’ 

(degrees) 
c (psf) 

 
(degrees) 

Su  
(psf) 

Final Cover Soil 120 230 19 400 0  

Liner Cover Soil 120 230 19 400 0  

Compacted Soil for 
Liner/Cover 

120 230 19 1100 0  

Waste Material 90 
For v’ < 772 psf,   c’ = 501 psf and ’ = 0 
For v’ > 772 psf,   c’ = 0 psf and ’ = 33 

 

1 The alluvial sand layer was modeled as a cohesionless material with a friction angle of 31 degrees; this is consistent with 
previous analyses for the site, and considered appropriate for this type of sand layer.  

2 The unweathered shale and limestone layers are included in this analysis for completeness, but their depth below ground 
surface and relatively high shear strengths mean that critical shear surfaces do not tend to pass through these layers.  

3  = moist unit weight; c’ = effective-stress cohesion; ’ = effective-stress friction angle; c = undrained cohesion; and  = 
undrained friction angle.  
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5.5 Results of Stability Analysis 

5.5.1 Stability Analysis Using SLIDE2 

The results of the stability analyses using SLIDE2 computer program indicate that the 
proposed perimeter berm/excavation, interim and final configuration slopes are 
stable under the conditions analyzed.  Table 5-2 summarizes the results of the 
stability analyses for the landfill slopes and compares the calculated factor of safety 
to the recommended minimum factor of safety.  The recommended minimum factors 
of safety for the conditions analyzed were determined using recommendations from 
the Corps of Engineers “Design and Construction of Levees” manual (EM 
1110-2-1913) and the EPA’s “Technical Guidance Manual for Design of Solid Waste 
Disposal Facilities,” as 1.3 for short-term slope stability and 1.5 for long-term slope 
stability.   

Table 5‐2 
Summary of Slope Stability Analysis for the 
Perimeter Berm/Excavation Configuration 

Analyzed 
Section‐Run 

Failure Type 

Minimum Factor  
of Safety Generated1 

Factor of 
Safety 

Acceptable 
Effective 
Stress 

Total 
Stress 

1.5 1.3 

Excavation Slope A Bishop-Circular 2.42 10.56 YES 

1 Recommended Minimum Factor of Safety for long-term stability analysis using effective stress is 1.5 and short-term 
stability analysis using total stress is 1.3.  Rankine Block analysis uses interface strength values where applicable and if 
the interface strength values are lower than internal strength values of adjoining landfill components. 

Table 5‐3 
Summary of Slope Stability Analysis for Interim Landfill Configuration 

Slope Designation Method of Analysis 

Minimum Factor 
of Safety Generated1 

Factor of Safety 
Acceptable 

Effective 
Stress 

Total 
Stress Effective Total 

1.5 1.3 

Interim Fill Slope C-1 Bishop-Circular 2.09 2.09 YES YES 

Interim Fill Slope C-2 Rankine-Block 2.49 2.49 YES YES 

1 Long-term factor of safety for temporary slopes is 1.5. 
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Table 5‐4 
Summary of Slope Stability Analysis for the 

Final Cover Landfill Configuration 

Slope Designation 
Method of 
Analysis 

Minimum Factor  
of Safety Generated1 Acceptable Factor 

of Safety  
Effective  
Stress 

Total Stress 
Effective Total 

Final Cover Slope B-1 Bishop-Circular 2.01 2.04 YES YES 

Final Cover Slope B-2 Rankine-Block 2.20 2.26 YES YES 

Final Cover Slope D-1 Bishop-Circular 2.03 2.06 YES YES 

Final Cover Slope D-2 Rankine-Block 1.89 1.89 YES YES 

1 Recommended Minimum Factor of Safety for long-term stability analysis using effective stress is 1.5 and short-term 
stability analysis using total stress is 1.3. 

Computer-generated slope stability analysis output is included in Appendix IIIM-A.  
The minimum calculated factor of safety for the closed condition is 1.89, which is 
greater than the recommended minimum factor of safety of 1.5 for long-term slope 
stability. 

5.5.2 Infinite Slope Stability Analysis 

Infinite slope stability analysis for the recompacted clay liner and final cover systems 
has been included in this design in addition to block method analysis discussed in the 
previous section.  The infinite liner analyses also addresses shear forces within the 
geocomposite underdrain system.  The infinite final cover slope stability analysis 
addresses the shear forces within the final cover system.  These calculations are 
presented in Appendix IIIM-A-4.  As demonstrated in Appendix IIIM-A-4, the liner and 
cover systems are structurally stable using the strength parameters shown. 
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6 FINAL COVER SETTLEMENT AND STRAIN ANALYSIS 

6.1 General 

The purpose of the settlement analysis is to demonstrate that the final cover will not 
be adversely impacted by settlement of waste below the final cover.  As the bottom 
liner is founded primarily in shale, and does not incorporate leachate collection, 
settlement of the foundation (shale) and bottom liner has not been incorporated into 
this evaluation. 

6.2 Final Cover Settlement and Strain 

The Final Cover Settlement Analysis is presented in Appendix IIIM-B-1.  Landfill final 
cover settlement occurs primarily due to settlement and degradation of waste 
materials.  In general, foundation settlement is insignificant in comparison to the 
settlement of deposited waste.  Waste settlement consists of primary and secondary 
settlement.  For this analysis, the conservative approach of using settlement 
properties of MSW was used. 

Settlement of solid waste generally begins rapidly as the waste load is placed and 
continues to occur for long periods of time after the initial placement.  Initially, waste 
will undergo primary settlement due to its own weight, final cover, equipment, etc.  
Primary settlement occurs quickly, generally within the first month after loading.  
Therefore, the weight of the final cover system is the only remaining factor that 
contributes to primary consolidation.  By the time the construction of the final cover 
is complete, settlement of the waste due to the weight of the final cover will be 
complete. 

Secondary settlement continues at substantial rates for periods of time well beyond 
primary settlement.  It is a combination of mechanical secondary compression, 
physico-chemical reaction, and bio-chemical decay. 

A strain analysis has been incorporated into the final cover settlement analysis 
presented in Appendix IIIM-B-1.  The purpose of the settlement and strain analysis is 
to demonstrate that the final cover will be stable as designed and maintain positive 
drainage.  If it is considered that the waste settlement is uniform, then the sideslopes 
are expected to maintain positive drainage.  Based on the estimates of settlement for 
the maximum waste thickness (where maximum waste settlement is expected to 



 

Weaver	Consultants	Group,	LLC	
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	III\APPENDIX	IIIM\APP	IIIM.DOCX	 Rev. 0, 2/9/23 

Appendix IIIM 
IIIM-32 

occur on the top deck of the landfill) and minimum waste thickness (where minimum 
settlement is expected to occur on the top deck of the landfill), the landfill final cover 
will be subject to a (compressive) strain of 0.66 percent.  That is less than the 
allowable strain for the final cover soil infiltration layer.   
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7 CONCLUSIONS 

7.1 General Findings 

This geotechnical analysis has been developed using (1) various geotechnical data 
obtained from field and laboratory testing performed on the soil samples recovered 
at the site; (2) general soil stratigraphy of the project area; and (3) known 
geotechnical characteristics of the founding geological formation, of solid waste, of 
geosynthetic materials commonly used for landfill development, and of soils used for 
various components of landfills.  It is concluded, based on this geotechnical analysis, 
that the proposed landfill and its components (e.g., recompacted clay liner, final cover, 
perimeter berm/excavations and interim and final fill slopes) will be geotechnically 
stable and will function as designed.  The following summarizes various findings of 
the geotechnical analysis. 

 Geotechnical engineering tests were performed in accordance with industry 
practice and recognized procedures (e.g., ASTM standards). 

 Stability of the proposed landfill berms and excavation slopes, recompacted 
clay liner slopes, interim fill slopes, and the final cover are acceptable as 
designed (see Appendix IIIM-A). 

 Stability of the liner and final cover system components is acceptable as 
designed (see Appendix IIIM-A). 

 Settlement of the final cover system will not adversely affect the final cover 
system, and the final cover system will function as designed (see Appendix 
IIIM-B). 

7.2  Geotechnical Properties of Soils and Usage 

Based on review of previous geotechnical investigations for the landfill, previous 
investigations by others, and based on WCG’s working experience with the site 
conditions at the C&D Landfill, the following general conclusions are presented 
related to the soil strata encountered at the site: 

 Layer I soils (Alluvial clay, CL, CH) are suitable for use as recompacted clay 
liner, final cover infiltration layer, general and structural fill, operational 
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cover, and protective cover.  Soils stripped from surface or with high organic 
content (roots, etc.) are suitable for use as topsoil. 

 Layer II soils (Alluvial sand and gravel (SP, SC, GP, GC)) are suitable for use as 
general and structural fill, sump and trench backfill (if conforming to gradation 
requirements), operational cover, and protective cover. 

 Layer III soils (Slopewash (CL, CH, SC)) are suitable for use as recompacted 
clay liner, final cover infiltration layer, general and structural fill, final cover 
system erosion layer, operational cover, and protective cover. 

 Layer IV soils (Woodbine Formation (CL, SP-SC, SC, SP)) are suitable for use as 
general and structural fill, operational cover, and protective cover. 

 Layer V soils (weathered shale, generally broken or decomposed (CH, CL)) are 
suitable for use as recompacted clay liner (if sufficiently weathered or broken 
down mechanically), general and structural fill, final cover infiltration layer, 
operational cover, and protective cover. 

 The softer portions of Layer VI soils (generally shale) are suitable for use as 
operational and protective cover, and possibly structural fill if sufficient soils 
are infilled into voids created by broken shale. 

The index properties of Layers I, III, and V suggest that these materials are suitable 
for use as low permeability recompacted clay liner. Laboratory tests on remolded 
samples from these layers confirm that the required permeability requirements for 
liner can be achieved with these soils. 
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INTRODUCTION 

This appendix includes the slope stability analysis for the landfill slopes during 
various phases of the site development and the final landfill configuration.  General 
slope stability for the excavation and interim and closed conditions were evaluated 
by using the SLIDE2 computer program, as developed by RocScience, Inc. (2020).  The 
Simplified Bishop method was used for circular failure surfaces, and the Simplified 
Janbu method using Rankine Block was used for the translational (block) slope 
stability analysis.  Infinite slope stability has also been analyzed for the liner and final 
cover system.  Soil profiles analyzed for each configuration for the slope stability 
analysis are provided in the sub-appendices, along with SLIDE2 computer output files 
as applicable.  The stability analysis for the site is provided in the following four 
appendices. 

 Appendix IIIM-A-1 includes the slope stability analysis for the excavated 
landfill condition. 

 Appendix IIIM-A-2 includes the slope stability analysis for the interim slope 
landfill condition. 

 Appendix IIIM-A-3 includes the slope stability analysis of the final cover 
configuration. 

 Appendix IIIM-A-4 includes the infinite slope stability evaluation. 
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Required: A.

B.

Given: 1.

2.

3.

4.

5. 

Evaluate the veneer stability of the bottom liner and final cover systems.  Analysis is performed by 
the Infinite Slope Analysis Method.

For this slope stability analysis, the analysis description, input parameters, analysis section plans, 
and the sections analyzed (with analysis results) are presented in Appendix IIIM-A.  SLIDE2 
computer model output files are presented in Appedices IIIM-A-1 (Excavation Grades), IIIM-A-2 
(Interim Conditions) and IIIM-A-3 (Final Closure Conditions).  Infinite slope stability analyses are 
presented in Appendix IIIM-A-4.

Site plans showing the sections analyzed for this analysis are presented on Sheets IIIM-A-7 and 
IIIM-A-7A .

The proposed final cover system for the landfill will consist of (from the bottom up) 1.5-foot-thick 
recompacted clay and 6 to 12 inches of soil protective cover.  Infinite stability analysis results for 
the final cover system are presented in Appendix IIIM-A-4.

Modeling parameters were derived from field and laboratory testing, and are summarized in Table 
IIIM-A-1, below.  The results of field and laboratory testing are discussed in Appendix IIIM.  
Assumptions regarding waste density are discussed in Appendix IIIM.

The proposed bottom liner system for the landfill will consist of either in-situ shale or (from the 

bottom up) 3-foot-thick recompacted clay liner (k < 1x10-7 cm/s) and 1-foot-thick soil protective 
cover. Infinite stability analysis results for the clay liner option of the bottom liner system are 
presented in Appendix IIIM-A-4.

The recompacted clay liner and protective cover were analyzed for stability as a single (thickened) 
layer with assigned strength parameters of the weakest component of the proposed composite liner 
system.

Evaluate the slope stability of the proposed landfill configuration including excavation grades,  
interim fill slopes, and final closure condition slopes.

Q:\Waste Connections\Fort Worth C&D\Expansion 2021\Part III\Appendix IIIM\
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Method: A.

1.

2.

3.

4. Perform slope stability analyses:
a.

b.

c.

5.

Evaluate the slope stability of the proposed landfill configuration including excavation grades, 
interim fill slopes, and final landfill slopes.

Select a soil profile for each critical section using available boring logs and geologic cross sections 
near each section.  Information for this effort was derived from Appendix IIIG-Geology Report.

Determine critical excavation, interim and final landfill configuration slopes in the proposed 
design.

Evaluate the stability of  the proposed bottom liner system and the final cover system using infinite 
slope stability analysis.  The results of the infinite slope stability analyses are presented in 
Appendix IIIM-A-4.

Analyze a typical landfill interim slope using SLIDE2 computer model and the 
simplified Bishop method of circular failure surfaces and the Bishops method for block 
failure surfaces at the bottom liner interface.  Circular failure plane analyses were 
performed for total (undrained) stress and effective (drained, or long term) stress 
conditions. The effective stress conditions represent long-term conditions, and the total 
stress conditions represent short-term conditions. Analysis section plans and analysis 
sections are presented as Sheets IIIM-A-7 through IIIM-A-11, and the SLIDE2 output 
files and results are presented in Appendix IIIM-A-2.

Analyze the final closure condition slopes using SLIDE2 computer model and the 
simplified Bishop method of circular failure surfaces and the Bishops method for block 
failure surfaces at the bottom liner interface.  Circular failure plane analyses were 
performed for total (undrained) stress and effective (drained, or long term) stress 
conditions. The effective stress conditions represent long-term conditions, and the total 
stress conditions represent short-term conditions. Analysis section plans and analysis 
sections are presented as Sheets IIIM-A-7 through IIIM-A-11, and the SLIDE2 output 
files and results are presented in Appendix IIIM-A-3.

Analyze the excavation and exterior berm liner slopes using SLIDE2 computer model 
and the simplified Bishop method of circular failure surfaces.  Analyses were 
performed for both effective (drained) stress conditions and total (undrained) stress 
conditions.   The effective stress conditions represent long-term conditions, and the 
total stress conditions represent short-term conditions.  Analysis section plans and 
analysis sections are presented as Sheets IIIM-A-7 through 11, and the SLIDE2 output 
files and results are presented in Appendix IIIM-A-1.

Select material properties using unit weights and strength parameters for the proposed sections 
(See Table IIIM-A-1, below).  
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a.

c.

References: 1. Duncan, J.M. and Buchignani, A.L., An Engineering Manual for Slope Stability Studies,

Department of Civil Engineering-University of California-Berkeley, 1975.
2. TRI, Interface Friction/Direct Shear Testing & Slope Stability Issues.  Short Course, 

November 12-13, 1998.  Austin, Texas.
3. US Army Corps of Engineers, Slope Stability , Engineering and Design Manual, EM 1110-2-1902, 

October 31, 2003.
4. Koerner, Robert M., Designing with Geosynthetics , 5th Ed., Prentice-Hall, Inc., 2005.
5. SLIDE 2 (computer program for slope stability analyses), Rocscience Inc.
6. Das, Braja M., Principles of Geotechnical Engineering , 5th Ed., Brooks/Cole, 2002.
7. Gilbert, Robert B, Peak Versus Residual Strength for Waste Containment Systems,  Proceedings 

the 15th GRI Conference on Hot Topics in Geosynthetics-II (Peak/Residual; RECMs; Installation; 
Concerns)

8. Bouzza, A., Zornberg, J.G., and Adam, D. Geosynthetics in Waste Containment Facilities:
Recent Advances , 2002.

Solution: A. Slope stability analyses of the proposed excavation slopes.

1.

2.

3.

4. The material weight and strength parameter determination for each material type was based on 

laboratory testing results (Atterberg limits, natural moisture content, unit weight, percent finer than 
#200 sieve, and Standard Proctor), industry references and engineering judgment based on
previous experience with similar materials. Laboratory testing results from previous investigations
are included in Appendix IIIM-C.

5.

B. Infinite slope stability of the proposed bottom liner and final cover systems.

The soil profile used for each analysis was based on boring log data from previous site 
investigations from the undeveloped area of the site and the geologic cross sections (see Appendix 
IIIG-Geology Report).  Generalized soil profiles for the site also are shown in Appendix IIIG-
Geology Report of this application.

Verify that the tensile stress in the bottom liner system (side slopes with underdrain)  
will be less than the yield stress by using Koerner's method (reference 4) for 
determination of shear stress in liner systems considering cohesion/adhesion forces.

Use Duncan and Buchignani's method for infinite stability analyses to evaluate the 
internal stability of the liner systems.

The output from the slope stability analyses are presented in Table IIIM-A-2, below.  

The locations of the critical sections selected for the stability analysis for the proposed excavation 
slopes are shown on Sheets IIIM-A-7.  Sections analyzed are also shown with the critical failure 
surfaces for each of the analyses performed and the resulting factors of safety.  

A summary table (IIIM-A-1) presents the assumed material weight and strength properties for the 
analyses performed for this appendix.  
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1.

2.

3.

Conclusion:

Infinite slope stability analysis of the final cover system is provided on Sheets IIIM-A-10 and       
IIIM-A-11.

Based on the slope stability analyses provided in this Appendix, the proposed critical slopes for the 
excavation, interim, and final cover conditions have adquate factors of safety to be considered stable.  
In addition, the infinite stability analysis demonstrates that the proposed liner system has adequate 
factors of safety to be considered stable.

The sidewall anchor demonstration for bottom liner installation is provided on Sheets IIIM-A-4-2 
through IIIM-A-4-4.  
Infinite slope stability analysis of the bottom liner system is provided on Sheets IIIM-A-4-5 and     
IIIM-A-4-6.
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230 400

501 501

0 0

230 1100

100 100

230 1100

345.6 3,355Alluvial Clay 130 135 21.6 5.8

Unweathered Shale 145 150 2,000 25

125Protective Cover

0

Waste (Overburden: > 772 psf)

120

90 33

Soil Description

Effective Stress

120

Angle of Internal 
Friction (degrees)

Angle of Internal 
Friction (degrees)

19 0

18,320 0

Moist Unit Weight        
(pcf)

0

0

16

19

16

90 33

Table IIIM-A-1.  Summary of Material Properties From SLIDE2 Slope Stability Analyses

Cohesion 
(psf)

Saturated Unit Weight       
(pcf)

90

Cohesion (psf)

Waste (Overburden: 0-772 psf)

Final Cover Material

90

125

Total Stress

Recompacted Clay Liner 120 125 19 0

125120Geocomposite/Clay
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1.5(2) 1.3(2)

Excavation Slope A-Interior Bishop-Circular 2.42 10.56 YES

Interim Slope B-1 Bishop-Circular 2.09 2.09 YES

Interim Slope B-2 Rankine-Block 2.49 2.49 YES

Final Cover C-1 Bishop-Circular 2.01 2.04 YES

Final Cover C-2 Rankine-Block 2.20 2.26 YES

Final Cover D-1 Bishop-Circular 2.03 2.06 YES

Final Cover D-2 Rankine-Block 1.89 1.89 YES

(1) For interim and final cover configurations Run 1 represents circular failure, and Run 2 represents block failure.

(2) Recommended minimum factor of safety provided in Reference 3 on Sheet IIIM-A-4.

Total Stress

Stress Condition

Table IIIM-A-2.  SLIDE2 Stability Modeling Output

Factor of Safety 
Acceptable

Analyzed Section-Run(1) Method

Recommended Min. Factor of Safety

Effective Stress
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APPENDIX IIIM‐A‐1 

LANDFILL PERIMETER BERM/EXCAVATION  
CONFIGURATION STABILITY ANALYSIS 

Includes pages IIIM‐A‐1‐1 through IIIM‐A‐1‐11



 

IIIM-A-1-1 

SLOPE STABILITY SECTION A‐A 
 

SLIDE2 OUTPUT RESULTS 























 

 

APPENDIX IIIM‐A‐2 

INTERIM SLOPE CONFIGURATION 
STABILITY ANALYSIS 

Includes pages IIIM‐A‐2‐1 through IIIM‐A‐2‐21
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SLOPE STABILITY SECTION B‐B – INTERIM CONDITIONS 

SLIDE2 OUTPUT RESULTS 











































 

 

APPENDIX IIIM‐A‐3 

FINAL COVER CONFIGURATION 
STABILITY ANALYSIS 

Includes pages IIIM‐A‐3‐1 through IIIM‐A‐3‐50
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SLOPE STABILITY SECTION C‐C – FINAL CLOSURE CONDITIONS 

SLIDE2 OUTPUT RESULTS 
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SLOPE STABILITY SECTION D‐D – FINAL CLOSURE CONDITIONS 

SLIDE2 OUTPUT RESULTS
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FORT WORTH C & D LANDFILL
APPENDIX IIIM-A-4

0771-356-11-35
STABILITY ANALYSIS OF THE BOTTOM LINER SYSTEM

Chkd By: DEP
Date: 2/2/2023

Required: Evaluate the stability of the recompacted clay liner system components

Procedure: A. Bottom Liner System Stability

B. Infinite Slope Stability Analysis
1.  Use Duncan and Buchignani's method for infinite stability analyses to evaluate the internal 
     stability of the bottom liner system using peak shear strength values

Contents: - Verification that the tensile stress in the bottom liner system will be less than yield stress is
provided on Sheets IIIM-A-4-2 through IIIM-A-4-4

- Infinite stability analysis to evaluate the internal stability of the bottom liner system is presented
 on Sheets IIIM-A-4-5 through IIIM-A-4-6

References: 1. Koerner, Robert M., Designing with Geosynthetics , 3rd Edition, Prentice-Hall Inc., 1994.
2. Duncan, J.M. and Buchignani, A. L., An Engineering Manual for Slope Stability Studies, 

Department of Civil Engineering - University of California-Berkeley, 1975
3. USACE, Slope Stability , Engineering and Design Manual, EM 1110-2-1902, October 31, 

2003.
4. Koerner, Robert M., Analysis and Design of Veneer Cover Soils , 1998 Sixth International 

Conference of Geosynthetics.
5. Koerner, George R. and Narejo, Dhani, Direct Shear Database of Geosynthetic-to-

Geosynthetic and Geosynthetic-to-Soil Interfaces,  GRI Report #30, June 14, 2005.
6. Gilbert, Robert B., Peak Versus Residual Strength for Waste Containment Systems, 
7. Proceedings of the 15th GRI Conference, December 13, 2001.
8. NAVFAC Design Manual 7.01, September 1986.

1.  Verify that the tensile stress in the liner system will be less than the yield stress of the liner 
components by using Koerner's method for determination of shear stress in liner systems 
considering cohesion/adhesion forces of the liner components.  Underdrain geocomposite 
designed to be installed on 3H:1V sidewalls without anchor trenches, based on results of 
following analyses.  

Q:\Waste	Connections\Fort	Worth	C&D\Expansion	2021\Part	III\Appendix	IIIM\
Bottom	Liner_CL.xls
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FORT WORTH C & D LANDFILL
APPENDIX IIIM-A-4

0771-356-11-35
STABILITY ANALYSIS OF THE BOTTOM LINER SYSTEM

Chkd By: DEP
Date: 2/2/2023

A.  Liner System Stability

Note: The liner system includes a 1-foot-thick protective cover and a 3-foot-thick recompacted clay liner underlain by 200-mil geocomposi

1.  Verify that tensile stress in liner system is less than yield stress for the liner system.

Definition of terms/variables:

WE = Weight of equipment, lb/ft

Assume a Caterpillar D8T WH Track-Type Tractor

85,150 lb
2

1.84 ft
WW = Weight of solid waste, lb/ft

WPC = Weight of protective cover, lb/ft

WT = Combined weight of equipment, solid waste, and protective cover, lb/ft

TPC = Friction force on edge of protective cover, lb/ft

W = Net force of equipment, waste, and protective cover on liner system, lb/ft
N = Normal force on liner system, lb/ft
P = Shearing force on liner system, lb/ft
β = Slope angle, deg

Fn = Resisting force, lb/ft, calculated using the equation:

(N * tan(Δn)) + (Can * L / cos(β))

F1 = Resistance of protective cover/recompacted clay liner, lb/ft

F2 = Resistance of internal recompacted clay liner, lb/ft

F3 = Resistance of recompacted clay liner/geocomposite, lb/ft

F4 = Resistance of geocomposite/alluvium, lb/ft

Recompacted Clay Layer  (All Areas)

Operational Weight =
Number of Tracks =

Track Width =

Q:\Waste	Connections\Fort	Worth	C&D\Expansion	2021\Part	III\Appendix	IIIM\
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FORT WORTH C & D LANDFILL
APPENDIX IIIM-A-4

0771-356-11-35
STABILITY ANALYSIS OF THE BOTTOM LINER SYSTEM

Chkd By: DEP
Date: 2/2/2023

Δn =  Interface friction angle of interface "n", deg

Can =  Adhesion of interface "n", psf

n =  Internal friction angle of material "n", deg

Cn =  Cohesion of material "n", psf

was = Unit weight of solid waste (including daily cover), pcf

Dwas = Individual lift height, ft

was = Internal friction angle of waste, deg

pc = Unit weight of protective cover, pcf

Dpc = Thickness of protective cover and recompacted clay liner (combined), ft

pc = Internal friction angle of protective cover/recompacted clay liner, deg

L = Horizontal length of lift, ft

Parameters:

βsideslope = 18.43 deg was =  90  pcf
Δ1 =  19 deg Dwas = 10  ft

Ca1 =  230 psf was = 33  deg  
Δ2 =  19 deg pc =  120  pcf  

Ca2 =  230 psf Dpc = 4  ft  
Δ3 =  16 deg pc = 19  deg  

Ca3 =  100 psf L = 30  ft
Δ4 =  16

Ca4 =  100

Note:
Interface friction strength values are selected conservatively from laboratory testing of similar material/interfaces.  
Prior to construction, laboratory tests will be performed to verify the assumed values for interface adhesion (or 
cohesion) and friction angle using project-specific soil and synthetic materials.  The interface friction testing will 
be performed for the specific conditions analyzed.  If test results differ from the assumed values, this analysis will 
be updated for acceptable factor of safety values using the procedure presented in the following sections.

Weight of Equipment

WE = 23,139 lb/ft
Weight of Solid Waste

 

Weight of Protective Cover

L
cos (sideslope)

Combined Weight of Equipment, Solid Waste, and Protective Cover/Recompacted Clay Liner,

WT = WE + WW + WPC WT = 51,817 lb/ft

WW = WW = 

WE =
Operational Weight

15,178

lb/ft
Dwas x L x was

2

lb/ft

13,500

WPC = Dpc x pc x WPC = 

Number of Tracks x Width of Track

Q:\Waste	Connections\Fort	Worth	C&D\Expansion	2021\Part	III\Appendix	IIIM\
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FORT WORTH C & D LANDFILL
APPENDIX IIIM-A-4

0771-356-11-35
STABILITY ANALYSIS OF THE BOTTOM LINER SYSTEM

Chkd By: DEP
Date: 2/2/2023

Friction Force on Edge of Protective Cover

TPC = ko x v x tan pc x Dpc

where: ko = 1 - sin pc

Dpc x pc

2 TPC =  223 lb/ft

Net Force of Equipment, Waste, and Protective Cover on Liner System

W = WT - TPC W = 51,594 lb/ft

N = W cos() N = 48,948 lb/ft

Psideslope = W sin() Psideslope = 16,311 lb/ft

Recompacted Clay Liner:

24,127 lb/ft

Psideslope <  F1 Therefore, protective cover soil is stable on the recompacted clay liner and a driving force 

equal to P is transferred to the next interface.

Resistance of Internal Recompacted Clay Liner= F2 = 24,127 lb/ft

Psideslope < F2 Therefore, the recompacted clay liner internally is stable and a driving force equal to P is 

transferred to the next interface.

Resistance of Recompacted Clay Liner/Geocomposite Interface= F3 = 17,198 lb/ft

Psideslope < F3 Therefore, recompacted clay liner is stable on the geocomposite and a driving force equal 

to P is transferred to the next interface.

Resistance of Geocomposite/Alluvium Liner= F4 = 17,198 lb/ft

Psideslope < F4 Therefore, the geocomposite is stable on the alluvium layer and a driving force equal to P is 

transferred to the next interface.

Resistance of Protective Cover/Recompacted Clay Liner = F1 = 

v = 
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FORT WORTH C & D LANDFILL
APPENDIX IIIM-A-4

0771-356-11-35
STABILITY ANALYSIS OF THE BOTTOM LINER SYSTEM

Chkd By: DEP
Date: 2/2/2023

B. Infinite Slope Stability Analysis

Interface friction strength values are selected conservatively from laboratory testing of similar material/interfaces.  
Prior to construction, laboratory tests will be performed to verify the assumed values for interface adhesion (or 
cohesion) and friction angle using project-specific soil and synthetic materials.  The interface friction testing will 
be performed for the specific conditions analyzed.  If test results differ from the assumed values, this analysis will 
be updated for acceptable factor of safety values using the procedure presented in the following sections.

LINER SYSTEM
The liner system analyzed includes a 1-foot-thick protective cover and a 3-foot-thick recompacted clay liner overlying a 
200-mil geocomposite underdrain layer.

1.  Use Duncan and Buchignani's method for infinite stability analyses to evaluate the internal stability of the
liner,  and final cover systems using peak shear strength values.

The factor of safety is calculated using the following equation:      

where:  = Interface friction angle, deg
Ca = Adhesion, psf
 = Slope angle, deg
A = Parameter A from chart on sheet IIIM-A-4-8
B = Parameter B from chart on sheet IIIM-A-4-8
 = Unit weight of soil, pcf 

H = Thickness of material above interface, ft

An example using the recompacted clay liner/geocomposite interface of the liner system is provided below.

A.  Define the shear strength parameters (peak shear strength parameters will be used for this example).

Δ = 16 deg
Ca = 100 psf

B.  Calculate the pore pressure, ru, using the following equation:

ru = (T x w x cos2b) / (H x )

H

C
BASF a







tan

tan
..
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APPENDIX IIIM-A-4

0771-356-11-35
STABILITY ANALYSIS OF THE BOTTOM LINER SYSTEM

Chkd By: DEP
Date: 2/2/2023

where: H = Thickness of material above interface, ft
w = Unit weight of water, pcf 

 = Slope angle, deg
T = Maximum head above interface, ft
 = Unit weight of soil, pcf 

H = 4 ft
w = 62.4 pcf

 = 18.43 deg (3H:1V)
T = 0 ft
 = 120 pcf

ru = 0.00

Since T=0, there is no pore pressure build-up in the protective cover.  If the soil material is assumed to be saturated, 
use a unit weight of 125 pcf for soil.

C.  Calculate the slope ratio, b.

b = cot  = 3.0

D.  Using ru and b, determine Parameters A and B from the charts on sheet IIIM-A-4-50.

A = 1.0
B = 3.3

E.  Calculate the factor of safety and compare against the minimum recommended factor of safety.

F.S. = 1.55 > F.S.min = 1.5
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FORT WORTH C & D LANDFILL
APPENDIX IIIM-A-4

0771-356-11-35
STABILITY ANALYSIS OF THE BOTTOM LINER SYSTEM

Chkd By: DEP
Date: 2/2/2023

Compacted Clay Liner
Protective Cover/Recompacted 
Clay liner

1 120 18.43 0 0.00 3.0 1.0 3.3

Recompacted Clay 
liner/Geocomposite

4 120 18.43 0 0.00 3.0 1.0 3.3

Geocomposite/Alluvium 4 120 18.43 0 0.00 3.0 1.0 3.3

Recompacted Clay Liner Internal 2.5 120 18.43 0 0.00 3.0 1.0 3.3 1.5

Peak Peak

YES

7.36

1.55

3.56

YES

YES

YES

1.55 1.5

1.5

1.5

230

100

230 19

16

19

100 16

Friction Angle          
(deg) H          

(ft)


(pcf)
Aru


(deg)

Liner System - Reompacted Clay Liner Option (3H:1V Maximum Slope)

T          
(ft)

Recommended 
Minimum Factor of 

Safetyb

Acceptable Factor of 
Safety

Factor of Safety 
Generated

B

Cohesion/Adhesion      
(psf)Component/Interface

Strength Parameters

Peak Peak Peak
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FORT WORTH C & D LANDFILL
APPENDIX IIIM-A-4

0771-356-11-35
STABILITY ANALYSIS OF THE FINAL COVER SYSTEM

Chkd By: DEP
Date: 2/2/2023

Required: Evaluate the stability of the final cover system components

Procedure: A. Infinite Slope Stability Analysis

1.  Use Duncan and Buchignani's method for infinite stability analyses to evaluate the internal 
     stability of the bottom liner system using peak shear strength values

Contents: - Infinite stability analysis to evaluate the internal stability of the final cpver system is presented
 on Sheets IIIM-A-4-10 through IIIM-A-4-11

References: 1. Koerner, Robert M., Designing with Geosynthetics , 3rd Edition, Prentice-Hall Inc., 1994.
2. Duncan, J.M. and Buchignani, A. L., An Engineering Manual for Slope Stability Studies, 

Department of Civil Engineering - University of California-Berkeley, 1975
3. USACE, Slope Stability , Engineering and Design Manual, EM 1110-2-1902, October 31, 

2003.
4. Koerner, Robert M., Analysis and Design of Veneer Cover Soils , 1998 Sixth International 

Conference of Geosynthetics.
5. Koerner, George R. and Narejo, Dhani, Direct Shear Database of Geosynthetic-to-

Geosynthetic and Geosynthetic-to-Soil Interfaces,  GRI Report #30, June 14, 2005.
6. Gilbert, Robert B., Peak Versus Residual Strength for Waste Containment Systems, 
7. Proceedings of the 15th GRI Conference, December 13, 2001.
8. NAVFAC Design Manual 7.01, September 1986.
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FORT WORTH C & D LANDFILL
APPENDIX IIIM-A-4

0771-356-11-35
STABILITY ANALYSIS OF THE FINAL COVER SYSTEM

Chkd By: DEP
Date: 2/2/2023

A. Infinite Slope Stability Analysis

Interface friction strength values are selected conservatively from laboratory testing of similar material/interfaces.  
Prior to construction, laboratory tests will be performed to verify the assumed values for interface adhesion (or 
cohesion) and friction angle using project-specific soil and synthetic materials.  The interface friction testing will 
be performed for the specific conditions analyzed.  If test results differ from the assumed values, this analysis will 
be updated for acceptable factor of safety values using the procedure presented in the following sections.

LINER SYSTEM
The liner system includes a 1-foot-thick protective cover and a 3-foot-thick recompacted clay liner  

1.  Use Duncan and Buchignani's method for infinite stability analyses to evaluate the internal stability of the
liner, and final cover systems using peak shear strength values.

The factor of safety is calculated using the following equation:      

where:  = Interface friction angle, deg
Ca = Adhesion, psf
 = Slope angle, deg
A = Parameter A from chart on sheet IIIM-A-4-8
B = Parameter B from chart on sheet IIIM-A-4-8
 = Unit weight of soil, pcf 

H = Thickness of material above interface, ft

An example using the protectie cover/recompacted clay liner interface of the liner system is provided below.

A.  Define the shear strength parameters (peak shear strength parameters will be used for this example).

Δ = 16 deg
Ca = 100 psf

B.  Calculate the pore pressure, ru, using the following equation:

ru = (T x w x cos2b) / (H x )

H

C
BASF a







tan

tan
..
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0771-356-11-35
STABILITY ANALYSIS OF THE FINAL COVER SYSTEM

Chkd By: DEP
Date: 2/2/2023

where: H = Thickness of material above interface, ft
w = Unit weight of water, pcf 

 = Slope angle, deg
T = Maximum head above interface, ft
 = Unit weight of soil, pcf 

H = 1 ft
w = 62.4 pcf

 = 18.43 deg (3H:1V)
T = 0 ft
 = 120 pcf

ru = 0.00

Since T=0, there is no pore pressure build-up in the protective cover.  If the soil material is assumed to be saturated, 
use a unit weight of 125 pcf for soil.

C.  Calculate the slope ratio, b.

b = cot  = 3.0

D.  Using ru and b, determine Parameters A and B from the charts on sheet IIID-C-50.

A = 1.0
B = 3.3

E.  Calculate the factor of safety and compare against the minimum recommended factor of safety.

F.S. = 3.61 > F.S.min = 1.5
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STABILITY ANALYSIS OF THE FINAL COVER SYSTEM

Chkd By: DEP
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Compacted Clay Liner
Protective Cover/Recompacted 
Clay liner

1 120 18.43 0 0.00 3.0 1.0 3.3

Recompacted Clay Internal 2.5 120 18.43 0 0.00 3.0 1.0 3.3

Peak Peak

H          
(ft)


(pcf)

Aru

Acceptable Factor of 
Safety

Strength Parameters

Peak

Factor of Safety 
Generated

B

1.5

Cohesion/Adhesion      
(psf)

Peak Peak

3.61

YES230 19

16

3.56

1.5

T          
(ft)

Recommended 
Minimum Factor of 

Safety

YES

Component/Interface

100


(deg)

Liner System - Reompacted Clay Liner Option (3H:1V Maximum Slope)

b

Friction Angle          
(deg)
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Attachment IIIM-B 

IIIM-B-1 

INTRODUCTION 

This appendix includes the settlement, strain, and heave analyses for the foundation 
soils and the settlement and strain analyses for the overliner system and final cover 
systems.  The following three appendices are developed for the foundation soils, 
overliner, and final cover, respectively. 

 Appendix IIIM-B-1 includes the settlement and strain analyses for the final 
cover system. 
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APPENDIX IIIM-B-1

0771-356-11-35
SOLID WASTE AND FINAL COVER 

SETTLEMENT AND STRAIN

Chkd By: DEP
Date: 2/9/2023

Required: Determine the post-settlement slope of the final cover system and verify that the  
strain induced on the final cover due to settlement is within acceptable limits.  
For this analysis a conservative approach of using MSW settlement parameters was used.

Method: A. Estimate primary settlement of waste below the final cover system.
B. Estimate secondary settlement of waste below the final cover system.
C. Estimate total settlement of waste below the final cover system.
D. Verify that strain induced on the final cover due to settlement is 

within acceptable limits.

Description of Contents: -  Sheets IIIM-B-1-3 thru IIIM-B-1-8 present example calculations. 
-  Table 1 presents the final cover settlement point parameters and 
   analysis results.
-  Table 2 presents the strain calculations along the evaluation lines.
-  Sheet IIIM-B-1-9 presents the analysis conclusions.
-  Sheet IIIM-B-1-12 provides the final cover analysis points and
   evaluation lines supporting the strain calculations.

References: 1. Sowers, George F., Settlement of Solid Waste, Proceedings of the Eighth
International Conference on Soil Mechanics and Foundations 
Engineering, 1973 .

2. Quian, Xuede, R.M. Koerner, D. H. Gray, Geotechnical Aspects of Landfill 
Design and Construction, Prentice-Hall, Inc., New Jersey, 2002.

3. Koerner, Robert M., Designing with Geosynthetics, Third Edition.  Prentice-Hall, 
New Jersey, 1994.

4. Acar, Yalcin B. & Daniel, David E., Geoenvironment 2000 Characterization, 
Containment, Remediation, and Performance in Environmental Geotechnics, 
Volume 2, American Society of Civil Engineers, 1995.

5. Zornberg, Jorge G., et al., Retention of Free Liquids in Landfills Undergoing 
Vertical Expansion, Journal of Geotechnical and Geoenvironmental Engineering, 
July 1999.

6. Fassett, Jeffrey B., et al., Geotechnical Properties of Municipal Solid Wastes and 
Their Use in Landfill Design, Waste Tech, 1994.

7. SETTLE3, Version 5.009, Copyright 2008-2021, Rockscience Inc.
8. Beggs, Ian D. et al, Assessment of Maximum Allowable Strains in Polyethylene and

Polypropylene Geomembranes, Geo-Frontiers Congress, Austin, TX, 2005.
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Solution:
A) Estimate primary settlement of waste below the final cover system.

MSW will undergo primary consolidation due to its own weight, final cover, 
equipment, etc.  Primary consolidation occurs quickly, generally within the 
first month after loading. Therefore, the weight of the final cover system is
 the only remaining factor that contributes to primary consolidation.  In 
addition, by the time the construction of the final cover is complete, settlement 
of the waste due to the weight of the final cover will be complete.

Primary settlement is calculated using the following equation:

Sp = primary settlement, ft

Ho = waste thickness below the final cover system, ft

Cc = compression index

eo = void ratio of the waste layer below final cover before settlement 
(i.e., before final cover placement)

 = change in loading/increase in overburden pressure, psf
'o = overburden pressure acting at mid-height of refuse below the 

final cover, psf

For this site assume: Cc = 0.35 x eo (Ref. 1, p. 210)

The compression index is a function of the void ratio.  The compression index can 
range from Cc=0.15eo to Cc=0.55eo for fills that are low and high in organic content, 
respectively.  An average compression index value was chosen because it is
consistent with the types of waste accepted in the past.  It is also representative 
of the minimal amount of settlement the site has experienced.

The average void ratio of waste below the final cover is estimated by determining 
the void ratio at the midpoint of the waste column below the final cover system.  
The void ratio is calculated for each settlement evaluation point using the following 
equation.
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eo = 1.86 - 0.00102'o (Ref. 5, p. 590)

where: 'o = overburden pressure in kPa

'o = 0.5msw Ho 

 = covTc 

msw = unit weight of waste below the final cover system, pcf

cov = unit weight of cover, pcf

Tc = thickness of final cover system, ft

Parameters: cov = 120 pcf 

Tc = 2 feet (See Note 1, below)

msw = varies (see Note 2, below)

Notes: 1.  Tc value includes protective and final cover soils, intermediate cover, and grading soils.

Example Calculations:

A) Estimate primary settlement of waste below the final cover system.

The settlement points analyzed are shown on Sheet IIIM-B-1-12.  An example 
calculation of the estimated primary settlement is shown below for Evaluation 
Points FC5 and FC6.  The estimated primary settlement for all evaluation points is 
shown in Table 1.

At Evaluation Point FC5:

Top of Final Cover Elevation (ft-msl)= 850.0
Bottom of Waste Elevation (ft-msl)= 554.0

Ho = 294.0 ft

msw = 90.0 pcf

'o = 0.5msw Ho 

'o = 13230.0 psf

'o = 633.5 kPa

eo = 1.86 - 0.00102'o
eo = 1.21

2.  The value msw is selected based on the midpoint of the waste thicknesses below the 
final cover system using the assumed C&D waste unit weight of 90 pcf.
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Cc = 0.35 eo

Cc = 0.42

 = 240.0 psf

Sp = 0.4 ft

At Evaluation Point FC6:

Top of Final Cover Elevation (ft-msl)= 650.0
Bottom of Waste Elevation (ft-msl)= 644.0

Ho = 4.0 ft

msw = 90.0 pcf

'o = 0.5msw Ho 

'o = 180.0 psf

'o = 8.6 kPa

eo = 1.86 - 0.00102'o
eo = 1.85

Cc = 0.35 eo

Cc = 0.65

 = 240.0 psf

Sp = 0.3 ft

B) Estimate secondary settlement of waste below the final cover system.

Secondary consolidation continues at substantial rates for periods of time well 
beyond primary settlement. It is a combination of mechanical secondary compression, 
physico-chemical reaction, and bio-chemical decay. The settlement-log time 
relationship is similar to secondary compression of soils and can be expressed by:

H'o 
1 + e'o (Ref. 2, p. 451)

Sc = log (t2/t1)

𝑆
294 0.42

1 1.21
log

13230.0 240
13230.0

𝑆
4.0 0.65
1 1.85

log
180 240

180
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Parameters:
Sc = secondary settlement, ft
 = secondary compression index

e'o = void ratio of the waste layer below the final cover after primary settlement 
has occurred due to the final cover

H'o = waste thickness below the final cover system after settlement, ft

t1starting time of secondary settlement in years

t2 time at which settlement is determined in years

For this site assume:  = 0.03 x e'o (Ref. 1, p. 210)

As reported by Sowers (Ref. 1), the secondary compression index is used to 
estimate waste decomposition.  The secondary compression index ranges from 
 = 0.03e'o to  = 0.09e'o for conditions that are unfavorable and favorable to 
decay, respectively.  An average secondary compression index value was chosen 
because it is consistent with the types of waste accepted in the past.  It is also 
representative of the minimal amount of settlement the site has experienced.

The void ratio of the waste below the final cover at closure is a function of the 
overburden pressure caused by placement of the final cover system.  The void 
ratio is calculated for each settlement evaluation point using the following equation.

e'o= 1.86 - 0.00102''o (Ref. 5, p. 590)

where: ''o = overburden pressure in kPa

''o = 0.5'msw H'o 

'msw = unit weight of waste below the final cover after primary 
settlement has occurred, pcf

For this site, the void ratio after primary settlement for the waste/cover soils 
below the final cover system varies between 1.5 to 1.9.  Therefore, the secondary 
compression index will range between 0.09 to 0.11.  Most literature sources report 
the secondary compression index in terms of the "modified secondary compression 
index" (Refs. 2, 6).  The modified secondary compression index is defined by the 
following equation:


1 + e'o

C' =
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The secondary compression index calculated for this site translates to a modified 
secondary compression index of 0.03 to 0.04 (for a void ratio of 1.5 to 1.9). These 
values are consistent with reported values for the modified secondary compression 
index which vary from 0.03 to 0.1 (Refs. 2, 6).

Time frame used for this analysis:

t1 = 0.083 years

t2 = 30.0 years (postclosure period)

An example calculation of the estimated secondary settlement using the above 
secondary settlement period is shown below for Evaluation Points FC5 and FC6.  The 
estimated secondary settlement for all evaluation points is shown in Table 1.

At Evaluation Point FC5:

H'o = Ho - Sp 

Ho' = 293.6 ft

''o = 0.5'msw H'o 

'msw = 90.0 pcf

''o = 13212.0 psf

''o = 632.6 kPa

e'o= 1.86 - 0.00102''o
e'o= 1.21

 = 0.03 e'o
 = 0.04

H'o 
1 + e'o

Sc = 12.4 ft

Sc = log (t2/t1)

𝑆
293.6 0.04

1 1.21
log

30
0.083
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At Evaluation Point FC6:

H'o = Ho - Sp 

Ho' = 3.7 ft

''o = 0.5'msw H'o 

'msw = 90.0 pcf

''o = 166.5 psf

''o = 8.0 kPa

e'o= 1.86 - 0.00102''o
e'o= 1.85

 = 0.03 e'o
 = 0.06

H'o 
1 + e'o

Sc = 0.2 ft

C) Estimate total settlement of waste below the final cover system.

Total settlement is the combination of primary and secondary settlement. An
example calculation of the estimated total settlement is shown below for Evaluation 
Points FC5 and FC6.  The estimated total settlement for all evaluation points is shown 
in Table 1.

At Evaluation Point FC5:
Thickness of waste column, ft = 294.0 Primary Settlement = 0.4 ft

Secondary Settlement = 12.4 ft
Total Settlement = 12.8 ft

At Evaluation Point FC6:
Thickness of waste column, ft= 4.0 Primary Settlement = 0.3 ft

Secondary Settlement = 0.2 ft
Total Settlement = 0.5 ft

Sc = log (t2/t1)

𝑆
3.7 0.06
1 1.85

log
30

0.083
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D) Verify that strain induced on the final cover due to settlement is within 
acceptable limits.

Determine the post-settlement slope of the final cover system and verify the strain 
induced on the geocomposite due to settlement is within acceptable limits.

Note that negative values indicate the components are in compression.

(Reference 2, Page 472)

Lf = Final distance between evaluation points after total settlement (ft)

Lo = Initial distance between evaluation points before total settlement (ft)

An example calculation of the estimated strain is shown below for Evaluation 
Points FC5 and FC6.  The estimated strain for all evaluation points is shown in
Table 2.

Evaluation Point FC5 to Evaluation Point FC6:

Initial Distance:
Evaluation Point FC5 Elev. = 850.0 ft-msl
Evaluation Point FC6 Elev. = 650.0 ft-msl

Plan View Distance= 646.9 ft
Lo= 677.1 ft

Total Settlement:
Total Settlement Point 1= 12.8 ft
Total Settlement Point 2= 0.5 ft

Final Distance (after settlement):
Evaluation Point 1 Elev. = 837.2 ft-msl
Evaluation Point 2 Elev. = 649.5 ft-msl

Plan View Distance= 646.9 ft
Lf= 673.6 ft

Strain= -0.52%

Strain 
𝐿 𝐿
𝐿

𝑥100
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Conclusions:
Strain is acceptable.  

- Compacted clay component of final cover has the smallest average 
allowable tensile strain value which is 0.5 percent (Reference 2, Page 469).  

- The maximum calculated strain (-0.66%) represents compression versus tensile strain
and is acceptable, therefore the system will be stable. No tensile strain was observed 
in the analysis results.
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Evaluation 

Point1

Initial Top of 
Final Cover 
Elevation     
(ft-msl)

Initial Top of 
Waste Elevation 

(ft-msl)

Bottom of 
Waste 

Elevation     
(ft-msl)

Ho             

(ft)
msw          

(pcf)

'o          

(psf)


(psf)

eo          Cc        
Sp            

(ft)

H'o            

(ft)
'msw         

(pcf)

''o          

(psf)
e'o         

Sc          

(ft)

Total 
Settlement 

(ft)

Post-Settlement 
Top of Final 

Cover Elevation   
(ft-msl)

FC1 860.0 858.0 554.0 304.0 90.0 13,680.0 240.0 1.19 0.42 0.4 303.6 90.0 13,662.0 1.19 0.04 12.7 13.1 846.9

FC2 830.0 828.0 554.0 274.0 90.0 12,330.0 240.0 1.26 0.44 0.4 273.6 90.0 12,312.0 1.26 0.04 11.7 12.1 817.9

FC3 830.0 828.0 599.1 228.9 90.0 10,300.5 240.0 1.36 0.47 0.5 228.4 90.0 10,278.0 1.36 0.04 10.1 10.6 819.4

FC4 670.0 668.0 668.1 0.1 90.0 4.5 240.0 1.86 0.65 0.0 0.1 90.0 4.5 1.86 0.06 0.0 0.0 670.0

FC5 850.0 848.0 554.0 294.0 90.0 13,230.0 240.0 1.21 0.42 0.4 293.6 90.0 13,212.0 1.21 0.04 12.4 12.8 837.2

FC6 650.0 648.0 644.0 4.0 90.0 180.0 240.0 1.85 0.65 0.3 3.7 90.0 166.5 1.85 0.06 0.2 0.5 649.5

FC7 840.0 838.0 554.0 284.0 90.0 12,780.0 240.0 1.24 0.43 0.4 283.6 90.0 12,762.0 1.24 0.04 12.0 12.4 827.6

FC8 600.0 598.0 594.0 4.0 90.0 180.0 240.0 1.85 0.65 0.3 3.7 90.0 166.5 1.85 0.06 0.2 0.5 599.5
1 Refer to Sheet IIIM-B-1-12 for Evaluation Point locations (FC1 thru FC8).

2 Settlement calculations in above table rounded to one significant figure.  

TABLE 1.  FINAL COVER EVALUATION - SETTLEMENT SUMMARY2
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A B A B A B

FC1 FC2 860.0 830.0 846.9 817.9 514.1 515.0 514.9 0.06 0.06 -0.01

FC1 FC3 860.0 830.0 846.9 819.4 1,346.1 1,346.5 1,346.4 0.02 0.02 0.00

FC3 FC4 830.0 670.0 819.4 670.0 472.9 499.2 495.9 0.34 0.32 -0.66

FC5 FC6 850.0 650.0 837.2 649.5 646.9 677.1 673.6 0.31 0.29 -0.52

FC7 FC8 840.0 600.0 827.6 599.5 720.1 759.0 755.3 0.33 0.32 -0.48

1 Refer to Sheet IIIM-B-1-12 for Evaluation Point locations.  The "A" and "B" points represent the upgradient and downgradient endpoints, respectively.

TABLE 2.  FINAL COVER EVALUATION - FINAL GRADES AND STRAIN SUMMARY

Lo                  

(ft)
Initial Slope    

(ft/ft)

Post-Settlement 
Slope         
(ft/ft)

Lf                  

(ft)
Tensile Strain   

(%)

Evaluation Point1
Initial Top of Final Cover 

Elevation               
(ft-msl)

Post-Settlement Top of 
Final Cover Elevation      

(ft-msl)

Plan View 
Distance       

(ft)
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LABORATORY TEST RESULTS 

The following Appendix IIIM-C presents the geotechnical laboratory test results of 
samples obtained during geotechnical and geological investigations at the site.  The 
results presented were compiled from the 2020 Permit Amendment Application 
prepared by Geosyntec Consultants.   

Laboratory results include testing of samples obtained during the field exploration 
program to evaluate the proposed expansion area as conducted by Weaver 
Consultants Group from December 2018 to March 2019.  Explorations were 
performed in accordance with a Soil Boring Plan approved by the TCEQ on January 3, 
2019.  Eleven (11) borings (WC-1 through WC-11) were drilled, and piezometers 
were installed at four (4) of the boring locations (WC-1, WC-6, WC-8, and WC-10) 
under the direction of a geologist. Additional information related to these 
investigations is presented in Appendix IIIG of this application.  During the 
geotechnical investigation, samples were collected, and hand penetrometer tests 
were periodically performed to evaluate soil consistency and to field classify the soils; 
these results are included on the boring logs presented in the Appendix IIIG - Geology 
Report.  The soil samples were subsequently sent to an independent geotechnical 
laboratory, TRI Environmental, Inc. (TRI) in Austin, Texas, for testing to characterize 
the geotechnical properties of the soils and strata at the site.  The geotechnical data 
from this investigation is discussed in Section 3 of this report and summarized in the 
tables included in Section 3. 

Results are also provided from field investigations conducted by Geosyntec 
Consultants in December 2013 as a part of a previous permit amendment application 
(MSW-1983C).  For this investigation, seven (7) borings (B-201 through B-207) were 
drilled and the borings logged by a field engineer.  Periodic standard penetration tests 
(SPTs) were performed to evaluate soil consistency and to classify the soils, and 
samples were collected and sent to TRI for testing to characterize the geotechnical 
properties of the soils and strata at the locations of interest at the site. The 
geotechnical data from this investigation is also discussed in Section 3 of this report 
and summarized in the tables included in Section 3. 

Other subsurface investigation activities at the site have been completed by Baker-
Shiflett (1986 and 1991), Freese and Nichols (1989 and 2001), Biggs and Matthews 
(2001), and Team Consultants (2013). As part of these investigations a total of 93 
boreholes were drilled at the site, of which nine were completed as groundwater 
monitoring wells and 17 were completed as piezometers. During these subsurface 



 

Weaver	Consultants	Group,	LLC	
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	III\APPENDIX	IIIM\APP	IIIM.DOCX	 Rev. 0, 2/9/23 

Attachment IIIM-C 

IIIM-C-2 

investigations, samples were collected, and laboratory testing was performed to 
characterize the geotechnical and hydrogeological properties of the soils and strata 
at the Site. Information on the boring locations and depths, and logs of the borings, 
are provided in the Appendix IIIG - Geology Report.  The geotechnical data from these 
investigations is also discussed in Section 3 of this report and summarized in the 
tables included in Section 3. 
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-201 2-3' Test Date: 01/15/14

1/23/2014

Fat Clay (CH)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

No. 200 (75 mm)m)

No. 100 (150 mm)m)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 98.9

100.0

No. 40 (425 mm)m)

98.1

97.5

No. 10 (2.00 mm)

88.0

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 87.9

0.005 mm 73.3

Quality Review/Date

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 43.9

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

92.4

Plastic Index 3434

96.5

2121Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

97.1

Specific Gravity

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 5555

17.5

USCS Classification

(ASTM D2487)

1/2 in. 100.0

0
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3"  2" 3/4"  3/8"  4 10 20      40   60  100    200 

Pg. No. 3D.1-App 2 - 1 
May 2020
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-201 9-10.5' Test Date: 01/15/14

1/23/2014

Clayey Sand (SC)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

No. 200 (75 mm)m)

No. 100 (150 mm)m)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 99.9

100.0

No. 40 (425 mm)m)

99.6

99.0

No. 10 (2.00 mm)

47.8

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 47.8

0.005 mm 34.7

Quality Review/Date

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 31.2

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

76.6

Plastic Index 1515

96.7

1414Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

98.5

Specific Gravity

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 2929

9.1

USCS Classification

(ASTM D2487)

1/2 in. 100.0

0
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7575
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Sieve Sizes
3"  2" 3/4"  3/8"  4 10 20      40   60  100    200 

Pg. No. 3D.1-App 2 - 2 
May 2020
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Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-201 19-20.5' Test Date: 02/11/14

2/18/2014

Fat Clay (CH)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

97.2

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 99.6

100.0

No. 40 (425 mm)

98.9

98.4

No. 10 (2.00 mm)

97.6

98.0

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 33

21Plastic Limit

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 54

18.2

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

0.001 mm 58.2

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 82.5

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

96.5

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 96.5
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-201 20.5-22' Test Date: 01/17/14

*Limited sample quantity for multi-point liquid limit testing.

1/23/2014

Fat Clay with Sand (CH)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

No. 200 (75 mm)m)

No. 100 (150 mm)m)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 88.2

93.3

No. 40 (425 mm)m)

84.8

82.4

No. 10 (2.00 mm)

75.8

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 75.7

0.005 mm 58.9

Quality Review/Date

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 38.6

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

78.2

Plastic Index 3535

79.9

2121Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method B : Single-Point*)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

81.0

Specific Gravity

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 5656

16.5

USCS Classification

(ASTM D2487)

1/2 in. 96.8

0
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3"  2" 3/4"  3/8"  4 10 20      40   60  100    200 

Pg. No. 3D.1-App 2 - 4 
May 2020
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Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-202 4-6' Test Date: 02/11/14

2/18/2014

Sandy Fat Clay (CH)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

61.8

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 81.6

86.6

No. 40 (425 mm)

75.6

71.9

No. 10 (2.00 mm)

67.1

69.6

1/2 in. 90.4

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 34

20Plastic Limit

1.5 in. 100.0

100.0

96.2

Liquid Limit (3 pt) 54

12.9

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

0.001 mm 26.3

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 35.1

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

58.2

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 57.9
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-202 7-8.5' Test Date: 01/15/14

1/23/2014

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 4343

15.4

USCS Classification

(ASTM D2487)

1/2 in. 100.0

91.1

Plastic Index 2525

97.4

1818Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

98.3

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 41.8

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 80.6

0.005 mm 54.5

Quality Review/Date

No. 200 (75 mm)m)

No. 100 (150 mm)m)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 100.0

100.0

No. 40 (425 mm)m)

99.8

99.0

No. 10 (2.00 mm)

80.8

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Lean Clay with Sand (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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3"  2" 3/4"  3/8"  4 10 20      40   60  100    200 

Pg. No. 3D.1-App 2 - 6 
May 2020
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Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-202 9-11' Test Date: 02/11/14

2/28/2014

0.001 mm 46.3

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 64.1

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

81.9

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 81.8

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 45

15.4

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 30

15Plastic Limit

90.3

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 99.6

100.0

No. 40 (425 mm)

98.7

97.4

No. 10 (2.00 mm)

95.7

96.6

Lean Clay with Sand (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)
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Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-202 14-16' Test Date: 02/18/14

2/21/2014

0.001 mm 47.3

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 62.9

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

86.4

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 86.3

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 43

16.4

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 27

16Plastic Limit

93.7

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 100.0

100.0

No. 40 (425 mm)

99.9

99.4

No. 10 (2.00 mm)

98.2

98.9

Lean Clay (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)
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Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-202 19-21' Test Date: 02/11/14

2/18/2014

Lean Clay with Sand (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

91.7

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 100.0

100.0

No. 40 (425 mm)

99.6

99.3

No. 10 (2.00 mm)

98.3

99.0

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 28

20Plastic Limit

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 48

16.9

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

0.001 mm 51.6

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 68.2

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

84.2

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 84.2
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Client: Geosyntec Comsultants, Inc. TRI Log#: E2377-59-05

Project: Ft.Worth C&D Test Method: D422

Sample: B-202 24-25' Test Date: 01/00/00

2/21/2014

0.001 mm 28.6

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 38.5

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

59.6

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 59.4

1.5 in. 100.0

100.0

92.4

Liquid Limit (3 pt) 54

20.2

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

1/2 in. 84.2

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 37

17Plastic Limit

66.2

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 79.9

82.6

No. 40 (425 mm)

77.4

75.9

No. 10 (2.00 mm)

73.5

75.1

Sandy Fat Clay (CH)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

0 

25 

50 

75 

100 

0.001 0.01 0.1 1 10 100 

P
er

ce
n

t 
F

in
er

Particle Size (mm) 

       Sieve Sizes 
 3"  2"      3/4"    3/8"    4         10  20      40   60  100    200 

Pg. No. 3D.1-App 2 - 10 
May 2020

IIIM-C-45



TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-202 27-28.5' Test Date: 01/15/14

2/21/2014

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 6868

25.2

USCS Classification

(ASTM D2487)

1/2 in. 100.0

94.4

Plastic Index 4444

95.6

2424Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

95.9

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 51.1

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 92.9

0.005 mm 86.6

Quality Review/Date

No. 200 (75 mm)m)

No. 100 (150 mm)m)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 98.1

100.0

No. 40 (425 mm)m)

97.3

96.2

No. 10 (2.00 mm)

93.0

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Fat Clay (CH)

As-Received 

Moisture Content (%)
(ASTM D2216)

2.79(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-203 (3-4.5') Test Date: 01/27/14

2/21/2014

Sandy Lean Clay (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 74.4

79.2

No. 40 (425 mm)m)

70.3

68.0

No. 10 (2.00 mm)

65.4

66.7

0.005 mm 38.1

Quality Review/Date

No. 200 (75 mm)m)

No. 100 (150 mm)m)

56.7

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 56.6

61.3

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 2626

1717Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Specific Gravity

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

88.6

Liquid Limit (3 pt) 4343

11.2

USCS Classification

(ASTM D2487)

1/2 in. 81.4

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 24.5

Tested by: Kahlil Hart
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-203 4.5-6' Test Date: 01/15/14

*Limited sample quantity for multi-point liquid limit testing.

2/21/2014

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 4242

12.6

USCS Classification

(ASTM D2487)

1/2 in. 98.4

78.5

Plastic Index 2525

81.4

1717Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method B : Single-Point*)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

82.7

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 37.4

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 75.2

0.005 mm 51.2

Quality Review/Date

No. 200 (75 mm)m)

No. 100 (150 mm)m)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 90.8

95.0

No. 40 (425 mm)m)

86.5

84.2

No. 10 (2.00 mm)

75.3

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Lean Clay with Sand (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

2.78(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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Client: Geosyntec Comsultants, Inc. TRI Log#: E2377-59-05

Project: Ft.Worth C&D Test Method: D422

Sample: B-203 7-9' Test Date: 12/11/14

2/28/2014

Lean Clay with Sand (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

78.9

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 90.8

95.0

No. 40 (425 mm)

88.0

86.1

No. 10 (2.00 mm)

83.7

85.1

1/2 in. 97.4

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 28

16Plastic Limit

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 44

14.3

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

0.001 mm 43.3

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 57.5

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

73.5

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 73.3
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Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-203 13-15' Test Date: 02/11/14

2/21/2014

Fat Clay with Sand (CH)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

87.7

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 99.2

100.0

No. 40 (425 mm)

97.3

96.3

No. 10 (2.00 mm)

94.8

95.8

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 34

18Plastic Limit

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 52

19.3

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

0.001 mm 47.0

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 58.9

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

78.8

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 78.7
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-203 15-16.5' Test Date: 01/15/14

2/21/2014

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 6666

24.8

USCS Classification

(ASTM D2487)

1/2 in. 100.0

89.1

Plastic Index 4444

94.3

2222Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

97.4

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 49.9

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 83.3

0.005 mm 58.6

Quality Review/Date

No. 200 (75 mm)m)

No. 100 (150 mm)m)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 100.0

100.0

No. 40 (425 mm)m)

99.6

99.1

No. 10 (2.00 mm)

83.4

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Fat Clay with Sand (CH)

As-Received 

Moisture Content (%)
(ASTM D2216)

2.77(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-203 17-19' Test Date: 02/11/14

2/18/2014

Sandy Lean Clay (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

77.7

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 99.9

100.0

No. 40 (425 mm)

99.6

99.4

No. 10 (2.00 mm)

98.0

99.2

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 25

13Plastic Limit

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 38

11.6

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

0.001 mm 27.3

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 40.0

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

56.4

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 56.4
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Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-203 23-23.9' Test Date: 02/11/14

2/18/2014

Fat Clay (CH)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

99.2

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 100.0

100.0

No. 40 (425 mm)

99.9

99.8

No. 10 (2.00 mm)

99.5

99.7

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 37

22Plastic Limit

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 59

16.6

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

0.001 mm 50.9

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 84.9

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

98.4

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 98.4
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-203 23.9-24.8' Test Date: 01/15/14

*Limited sample quantity for multi-point liquid limit testing.

1/23/2014

Lean Clay (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

No. 200 (75 mm)m)

No. 100 (150 mm)m)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 99.1

100.0

No. 40 (425 mm)m)

98.6

98.2

No. 10 (2.00 mm)

95.3

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 95.3

0.005 mm 79.4

Quality Review/Date

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 50.2

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

96.7

Plastic Index 2828

97.4

1919Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method B : Single-Point*)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

97.8

Specific Gravity

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 4747

13.4

USCS Classification

(ASTM D2487)

1/2 in. 100.0
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-204 (4-6') Test Date: 01/27/14

2/21/2014

Fat Clay (CH)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 99.2

100.0

No. 40 (425 mm)m)

97.4

96.2

No. 10 (2.00 mm)

94.4

95.3

0.005 mm 73.7

Quality Review/Date

No. 200 (75 mm)m)

No. 100 (150 mm)m)

90.8

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 90.8

92.9

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 3131

1919Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Specific Gravity

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 5050

14.8

USCS Classification

(ASTM D2487)

1/2 in. 100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 47.8

Tested by: Kahlil Hart
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-204 (9-11') Test Date: 01/27/14

2/21/2014

Lean Clay (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

No. 60 (250 mm)m)

3/8 in.

No. 4 (4.75 mm) 99.5

100.0

No. 40 (425 mm)m)

98.7

98.1

No. 10 (2.00 mm)

97.1

97.7

0.005 mm 75.0

Quality Review/Date

No. 200 (75 mm)m)

No. 100 (150 mm)m)

94.7

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 94.7

95.9

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 2121

1717Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Specific Gravity

No. 20 (850 mm)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 3838

13.7

USCS Classification

(ASTM D2487)

1/2 in. 100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 47.1

Tested by: Kahlil Hart
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Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-204 12.5-13.75' Test Date: 02/18/14

2/28/2014

0.001 mm 29.1

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 47.8

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

64.4

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 64.3

1.5 in. 100.0

100.0

94.0

Liquid Limit (3 pt) 34

10.8

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

1/2 in. 84.5

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 19

15Plastic Limit

66.4

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 74.8

78.7

No. 40 (425 mm)

71.6

69.8

No. 10 (2.00 mm)

67.5

68.5

Sandy Lean Clay (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)
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Client: Geosyntec Comsultants, Inc. TRI Log#: E2377-59-05

Project: Ft.Worth C&D Test Method: D422

Sample: B-204 15.5-17.5' Test Date: 01/00/00

2/21/2014

Sandy Lean Clay (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

79.4

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 100.0

100.0

No. 40 (425 mm)

99.7

99.3

No. 10 (2.00 mm)

96.3

98.8

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 20

14Plastic Limit

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 34

14.9

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

0.001 mm 35.6

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 46.5

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

60.8

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 60.6
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Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-204 19-21' Test Date: 02/11/14

2/18/2014

Sandy Lean Clay (CL)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

68.3

No. 60 (250 mm)

3/8 in.

No. 4 (4.75 mm) 99.3

100.0

No. 40 (425 mm)

98.0

97.1

No. 10 (2.00 mm)

92.9

96.3

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 21

12Plastic Limit

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt) 33

12.7

USCS Classification

(ASTM D2487)

Atterberg Limits 

(ASTM D 4318,

Method A : Multipoint)

0.001 mm 15.5

Tested by: Kahlil Hart

Specific Gravity 

No. 20 (850 mm)

0.005 mm 20.7

Quality Review/Date

No. 200 (75 mm)

No. 100 (150 mm)

52.4

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 52.0
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-204 24.3-25.8' Test Date: 01/15/14

*Limited sample quantity for multi-point liquid limit testing.

1/23/2014

No. 20 (850 m)m)

1.5 in. 100.0

100.0

97.5

Liquid Limit (3 pt) 2323

12.4

USCS Classification

(ASTM D2487)

1/2 in. 89.2

29.0

Plastic Index - -

39.5

NPNPPlastic Limit
Atterberg Limits
(ASTM D 4318,

Method B : Single-Point*)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

- -

- -

Carbonate Content (%)

43.4

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 4.5

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 20.5

0.005 mm 7.6

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 67.0

82.8

No. 40 (425 m)m)

54.1

46.7

No. 10 (2.00 mm)

20.7

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Silty Sand with Gravel (SM)

As-Received 

Moisture Content (%)
(ASTM D2216)

- -(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-205 8.5-10' Test Date: 01/20/14

1/23/2014

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

17.1

USCS Classification

(ASTM D2487)

1/2 in. 100.0

79.9

Plastic Index 

96.0

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method B : Single-Point*)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

98.2

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 36.0

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 62.1

0.005 mm 39.4

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 100.0

100.0

No. 40 (425 m)m)

99.3

98.7

No. 10 (2.00 mm)

62.3

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-205 19-20.5' Test Date: 01/15/14

2/21/2014

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 99.7

100.0

No. 40 (425 m)m)

99.3

99.0

No. 10 (2.00 mm)

35.9

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 35.6

0.005 mm 11.3

Quality Review/Date

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 9.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

67.5

Plastic Index 

96.9

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method B : Single-Point*)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

98.7

Specific Gravity

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

14.1

USCS Classification

(ASTM D2487)

1/2 in. 100.0
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-205 29-30.5' Test Date: 01/15/14

1/23/2014

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

20.4

USCS Classification

(ASTM D2487)

1/2 in. 89.0

11.5

Plastic Index 

19.4

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method B : Single-Point*)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

22.1

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 1.2

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 4.0

0.005 mm 1.9

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 55.7

75.4

No. 40 (425 m)m)

36.1

25.7

No. 10 (2.00 mm)

4.1

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-206 8-9.5' Test Date: 01/15/14

1/23/2014

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

23.2

USCS Classification

(ASTM D2487)

1/2 in. 100.0

75.8

Plastic Index 

90.0

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

92.8

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 29.5

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 60.4

0.005 mm 39.0

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 97.4

100.0

No. 40 (425 m)m)

96.2

93.7

No. 10 (2.00 mm)

60.5

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-206 (10-12') Test Date: 01/27/14

2/18/2014

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 98.4

98.6

No. 40 (425 m)m)

97.6

96.9

No. 10 (2.00 mm)

94.5

96.5

0.005 mm 50.9

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

73.5

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 73.4

83.1

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Specific Gravity

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

23.1

USCS Classification

(ASTM D2487)

1/2 in. 100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 43.3

Tested by: Kahlil Hart
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-206 20-21.5' Test Date: 01/27/14

2/18/2014

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 99.8

100.0

No. 40 (425 m)m)

99.0

98.2

No. 10 (2.00 mm)

97.1

97.7

0.005 mm 79.2

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

93.7

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 93.7

95.6

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Specific Gravity

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

19.1

USCS Classification

(ASTM D2487)

1/2 in. 100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 49.5

Tested by: Kahlil Hart
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-206 25-26.5' Test Date: 01/15/14

2/21/2014

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 99.6

100.0

No. 40 (425 m)m)

99.0

98.6

No. 10 (2.00 mm)

77.6

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 77.3

0.005 mm 49.1

Quality Review/Date

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 36.2

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

85.5

Plastic Index 

96.3

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

98.3

Specific Gravity

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

22.7

USCS Classification

(ASTM D2487)

1/2 in. 100.0
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-206 28-30' Test Date: 02/11/14

2/18/2014

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 68.2

Tested by: Kahlil Hart

Specific Gravity

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

20.8

USCS Classification

(ASTM D2487)

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

0.005 mm 84.8

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

97.3

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 97.2

98.3

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 100.0

100.0

No. 40 (425 m)m)

99.7

99.6

No. 10 (2.00 mm)

99.2

99.5

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-206 33-35' Test Date: 02/11/14

2/21/2014

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 64.4

Tested by: Kahlil Hart

Specific Gravity

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

26.8

USCS Classification

(ASTM D2487)

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

0.005 mm 86.6

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

95.5

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 95.5

96.4

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 100.0

100.0

No. 40 (425 m)m)

99.9

99.2

No. 10 (2.00 mm)

97.5

98.4

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-206 35-36.5' Test Date: 01/15/14

1/23/2014

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 98.0

100.0

No. 40 (425 m)m)

94.8

92.6

No. 10 (2.00 mm)

84.6

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 84.6

0.005 mm 53.9

Quality Review/Date

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 26.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

87.3

Plastic Index 

89.5

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

90.9

Specific Gravity

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

15.2

USCS Classification

(ASTM D2487)

1/2 in. 100.0
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-206 38-39.5' Test Date: 01/15/14

2/21/2014

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

15.4

USCS Classification

(ASTM D2487)

1/2 in. 100.0

84.9

Plastic Index 

86.3

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

87.7

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 44.8

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 82.6

0.005 mm 70.0

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 95.5

100.0

No. 40 (425 m)m)

92.5

89.6

No. 10 (2.00 mm)

82.6

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-207 (5-6') Test Date: 01/27/14

2/28/2014

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 32.8

Tested by: Kahlil Hart

Specific Gravity

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

13.2

USCS Classification

(ASTM D2487)

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

0.005 mm 41.7

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

57.5

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 57.3

73.1

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 99.2

100.0

No. 40 (425 m)m)

98.0

96.9

No. 10 (2.00 mm)

92.6

96.1

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-207 6-7.5' Test Date: 01/15/14

1/23/2014

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 99.2

100.0

No. 40 (425 m)m)

97.6

96.1

No. 10 (2.00 mm)

65.0

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 65.0

0.005 mm 49.3

Quality Review/Date

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 42.9

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

75.8

Plastic Index 

92.7

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method B : Single-Point*)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

95.0

Specific Gravity

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

14.3

USCS Classification

(ASTM D2487)

1/2 in. 100.0
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-207 29-30.5' Test Date: 01/15/14

1/23/2014

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

14.6

USCS Classification

(ASTM D2487)

1/2 in. 100.0

88.2

Plastic Index 

94.8

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

96.3

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 44.5

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 83.3

0.005 mm 58.4

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 99.2

100.0

No. 40 (425 m)m)

98.1

97.1

No. 10 (2.00 mm)

83.4

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-207 33-34' Test Date: 02/11/14

2/21/2014

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 36.6

Tested by: Kahlil Hart

Specific Gravity

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

16.5

USCS Classification

(ASTM D2487)

1/2 in. 100.0

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

Plastic Index 

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

0.005 mm 46.1

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

55.9

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 55.8

73.0

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 97.8

99.6

No. 40 (425 m)m)

96.3

95.3

No. 10 (2.00 mm)

92.1

94.7

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)
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TRI/ENVIRONMENTAL, INC.

A Texas Research International Company

Client: Geosyntec Consultants, Inc. TRI Log#: E2377-59-05

Project: Ft. Worth C&D Test Method: D422

Sample: B-207 49-50.5' Test Date: 01/15/14

1/23/2014

No. 20 (850 m)m)

1.5 in. 100.0

100.0

100.0

Liquid Limit (3 pt)

16.2

USCS Classification

(ASTM D2487)

1/2 in. 100.0

98.8

Plastic Index 

99.5

Plastic Limit
Atterberg Limits
(ASTM D 4318,

Method A : Multipoint)

Notes: Specimen was air dried, 3 point Liquid Limit procedure was used. 

(NL = No Liquid Limit, NP = No Plastic Limit)

Carbonate Content (%)

99.8

Specific Gravity

Particle Size Analysis for Soils

3 in.

2 in.

1 in.

3/4 in.

100.0

Sieve Size Percent Passing

Sieve Analysis

100.0

to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply

0.001 mm 47.2

Tested by: Kahlil Hart

Hydrometer Analysis

Particle Size Percent Passing

0.074 mm 85.5

0.005 mm 58.6

Quality Review/Date

No. 200 (75 m)m)

No. 100 (150 m)m)

No. 60 (250 m)m)

3/8 in.

No. 4 (4.75 mm) 100.0

100.0

No. 40 (425 m)m)

100.0

99.9

No. 10 (2.00 mm)

85.6

(ASTM D2974)

(ASTM D4373)

Organic Content (%)

As-Received 

Moisture Content (%)
(ASTM D2216)

(ASTM D854)

Jeffrey A. Kuhn, Ph.D., P.E., 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B204 (9-11') Test Date: 01/17/14
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One-Dimensional Consolidation Properties of Soil 

Soil Specimen Properties

Initial Specimen Water Content (%)

Quality Review/Date

Specimen Prepared by: Mark Fountain, Ph.D.

Initial Void Ratio, eo

Final Void Ratio, ef

Jeffrey A. Kuhn, Ph.D., P.E.,

Compression Index, Cc

Recompression Index, Cr

The undisturbed specimen was provided by the client. The specimen was trimmed using a

trimming turntable and mounted. The specimen was inundated with tap water during testing.

Coefficient of Consolidation was determined using the Log Time and Root Time Methods.

Gs was assumed to be 2.65. Calculations include machine deflections measured at each

loading step. The preconsolidation pressure was determined using the Casagrande

construction technique.
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B204 (9-11') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B204 (9-11') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B204 (9-11') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B204 (9-11') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B204 (9-11') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B204 (9-11') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (10-12') Test Date: 01/17/14
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2/10/2014

Initial Void Ratio, eo

Final Void Ratio, ef

Jeffrey A. Kuhn, Ph.D., P.E.,

Compression Index, Cc

Recompression Index, Cr

The undisturbed specimen was provided by the client. The specimen was trimmed using a

trimming turntable and mounted. The specimen was inundated with tap water during testing.

Coefficient of Consolidation was determined using the Log Time and Root Time Methods.

Gs was assumed to be 2.65. Calculations include machine deflections measured at each

loading step. The preconsolidation pressure was determined using the Casagrande

construction technique.
Quality Review/Date

Specimen Prepared by: Mark Fountain, Ph.D.

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (10-12') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (10-12') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 

0 

50 

100 

150 

200 

250 

0.1 10 1000 

P
re

ss
u

re
 (

ps
f)

Time (minutes) 

Stage 1: Swell Pressure Measurement 

0 

50 

100 

150 

200 

250 

0 10 20 30 40 

P
re

ss
ur

e 
(p

sf
)

Root Time (square root of minutes) 

Stage 1: Swell Pressure Measurement 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (10-12') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (10-12') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (10-12') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (10-12') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (10-12') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B202 (19-21') Test Date: 01/17/14
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One-Dimensional Consolidation Properties of Soil 

Soil Specimen Properties

Initial Specimen Water Content (%)

Quality Review/Date

Specimen Prepared by: Mark Fountain, Ph.D.

Initial Void Ratio, eo

Final Void Ratio, ef

Jeffrey A. Kuhn, Ph.D., P.E.,

Compression Index, Cc

Recompression Index, Cr

The undisturbed specimen was provided by the client. The specimen was trimmed using a

trimming turntable and mounted. The specimen was inundated with tap water during testing.

Coefficient of Consolidation was determined using the Log Time and Root Time Methods.

Gs was assumed to be 2.65. Calculations include machine deflections measured at each

loading step. The preconsolidation pressure was determined using the Casagrande

construction technique.
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B202 (19-21') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B202 (19-21') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Stage 1: Swell Pressure Measurement 

0.0000 

0.0010 

0.0020 

0.0030 

0.0040 

0.0050 

0.0060 

0.0070 
0.1 1 10 100 1000 10000 

D
ef

or
m

at
io

n 
(i

n)

Time (minutes) 

Stage 2: 500psf 
0.0000 

0.0010 

0.0020 

0.0030 

0.0040 

0.0050 

0.0060 

0.0070 
0 10 20 30 40 

D
ef

or
m

at
io

n 
(i

n)

Root Time (square root of minutes) 

Stage 2: 500psf 

0.0000 

0.0020 

0.0040 

0.0060 

0.0080 

0.0100 

0.0120 

0.0140 
0.1 1 10 100 1000 10000 

D
ef

or
m

at
io

n
 (

in
)

Time (minutes) 

Stage 3: 1000psf 
0.0000 

0.0020 

0.0040 

0.0060 

0.0080 

0.0100 

0.0120 

0.0140 
0 10 20 30 40 

D
ef

or
m

at
io

n
 (

in
)

Root Time (square root of minutes) 

Stage 3: 1000psf 

Pg. No. 3D.1-App 2 - 82 
May 2020

IIIM-C-117



Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B202 (19-21') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B202 (19-21') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B202 (19-21') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B202 (19-21') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Stage 13: 64000psf 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B202 (19-21') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Stage 16: 1000psf 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 13-15' Test Date: 02/03/14
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17.5 (psf) (-) Log Time Root Time
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2/24/2014

Initial Degree of Saturation (%)

Preconsolidation Pressure (psf)

Swell Pressure (psf), Maximum Measured

Final Dry Unit Weight, f lbf/ft
3

Final Specimen Water Content (%)

Initial Dry Unit Weight, o lbf/ft
3

Cv (ft
2
/year)

Specimen Diameter (in)

Final Differential Height (in)

Initial Specimen Height (in)

Final Specimen Height (in)

Initial Void Ratio, eo

Final Void Ratio, ef

Jeffrey A. Kuhn, Ph.D., P.E.,

Compression Index, Cc

Recompression Index, Cr

The undisturbed specimen was provided by the client. The specimen was trimmed using a

trimming turntable and mounted. The specimen was inundated with tap water during testing.

Coefficient of Consolidation was determined using the Log Time and Root Time Methods.

Gs was assumed to be 2.65. Calculations include machine deflections measured at each

loading step. The preconsolidation pressure was determined using the Casagrande

construction technique.
Quality Review/Date

Specimen Prepared by: Mark Fountain, Ph.D.

One-Dimensional Consolidation Properties of Soil 

Soil Specimen Properties
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 13-15' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 13-15' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Stage 1: Swell Pressure Measurement 
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Stage 1: Swell Pressure Measurement 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 13-15' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 13-15' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 13-15' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 13-15' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (28-30') Test Date: 01/17/14
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Specimen Diameter (in)

Final Differential Height (in)

Initial Specimen Height (in)

Final Specimen Height (in)

Swell Pressure (psf), Maximum Measured

Final Dry Unit Weight, f lbf/ft
3

Final Specimen Water Content (%)

Initial Dry Unit Weight, o lbf/ft
3

Cv (ft
2
/year)

One-Dimensional Consolidation Properties of Soil 

Soil Specimen Properties

Initial Specimen Water Content (%)

Quality Review/Date

Specimen Prepared by: Mark Fountain, Ph.D.

Initial Void Ratio, eo

Final Void Ratio, ef

Jeffrey A. Kuhn, Ph.D., P.E.,

Compression Index, Cc

Recompression Index, Cr

The undisturbed specimen was provided by the client. The specimen was trimmed using a

trimming turntable and mounted. The specimen was inundated with tap water during testing.

Coefficient of Consolidation was determined using the Log Time and Root Time Methods.

Gs was assumed to be 2.65. Calculations include machine deflections measured at each

loading step. The preconsolidation pressure was determined using the Casagrande

construction technique.

Initial Degree of Saturation (%)

Preconsolidation Pressure (psf)

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 
100 1,000 10,000 100,000 

V
oi

d
 R

at
io

, e

Vertical Effective Stress, 'v (psf) 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 
0.1 1 10 100 1000 10000 

V
oi

d
 R

at
io

, e

Coefficient of Consolidation, Cv (ft
2/yr) 

Log Time 

Root Time 

Pg. No. 3D.1-App 2 - 95 
May 2020

IIIM-C-130



Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (28-30') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (28-30') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Stage 1: Swell Pressure Measurement 
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Stage 1: Swell Pressure Measurement 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (28-30') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (28-30') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 

0.0000 

0.0100 

0.0200 

0.0300 

0.0400 
0.1 1 10 100 1000 10000 

D
ef

or
m

at
io

n 
(i

n)

Time (minutes) 

Stage 7: 4000psf 
0.0000 

0.0100 

0.0200 

0.0300 

0.0400 
0 10 20 30 40 

D
ef

or
m

at
io

n 
(i

n)
Root Time (square root of minutes) 

Stage 7: 4000psf 

0.0000 

0.0050 

0.0100 

0.0150 

0.0200 

0.0250 

0.0300 

0.0350 
0.1 1 10 100 1000 10000 

D
ef

or
m

at
io

n 
(i

n)

Time (minutes) 

Stage 8: 8000psf 
0.0000 

0.0050 

0.0100 

0.0150 

0.0200 

0.0250 

0.0300 

0.0350 
0 10 20 30 40 

D
ef

or
m

at
io

n 
(i

n)

Root Time (square root of minutes) 

Stage 8: 8000psf 

0.0000 

0.0050 

0.0100 

0.0150 

0.0200 

0.0250 

0.0300 

0.0350 

0.0400 
0.1 1 10 100 1000 10000 

D
ef

or
m

at
io

n
 (

in
)

Time (minutes) 

Stage 9: 16000psf 
0.0000 

0.0050 

0.0100 

0.0150 

0.0200 

0.0250 

0.0300 

0.0350 

0.0400 
0 10 20 30 40 

D
ef

or
m

at
io

n 
(i

n
)

Root Time (square root of minutes) 

Stage 9: 16000psf 

Pg. No. 3D.1-App 2 - 99 
May 2020

IIIM-C-134



Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (28-30') Test Date: 01/17/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec TRI Log No.: E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B206 (28-30') Test Date: 01/17/14
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 23-23.9' Test Date: 02/03/14
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23.3 (psf) (-) Log Time Root Time
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115.1

0.556
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561

0.177

0.020

2/24/2014

Initial Degree of Saturation (%)

Preconsolidation Pressure (psf)

Swell Pressure (psf), Maximum Measured

Final Dry Unit Weight, f lbf/ft
3

Final Specimen Water Content (%)

Initial Dry Unit Weight, o lbf/ft
3

Cv (ft
2
/year)

Specimen Diameter (in)

Final Differential Height (in)

Initial Specimen Height (in)

Final Specimen Height (in)

Initial Void Ratio, eo

Final Void Ratio, ef

Jeffrey A. Kuhn, Ph.D., P.E.,

Compression Index, Cc

Recompression Index, Cr

The undisturbed specimen was provided by the client. The specimen was trimmed using a

trimming turntable and mounted. The specimen was inundated with tap water during testing.

Coefficient of Consolidation was determined using the Log Time and Root Time Methods.

Gs was assumed to be 2.65. Calculations include machine deflections measured at each

loading step. The preconsolidation pressure was determined using the Casagrande

construction technique.
Quality Review/Date

Specimen Prepared by: Mark Fountain, Ph.D.

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 23-23.9' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 23-23.9' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 23-23.9' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 23-23.9' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 23-23.9' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Client: Geosyntec Consultants, Inc. TRI Log No.:  E2377-59-05

Project: Ft. Worth C&D Test Method: ASTM D 2435, Method B

Specimen: B-203 23-23.9' Test Date: 02/03/14

One-Dimensional Consolidation Properties of Soil 
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Fort Worth C&D Landfill, Tarrant County 
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Part III, Attachment 3D.1 – Geotechnical Report 
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APPENDIX 3 OF ATTACHMENT 3D.1

Geotechnical Data – Laboratory Test Results of Other 

Previous Subsurface Investigations

IIIM-C-144



IIIM-C-145



IIIM-C-146



IIIM-C-147



IIIM-C-148



IIIM-C-149



IIIM-C-150



IIIM-C-151



IIIM-C-152



IIIM-C-153



IIIM-C-154



IIIM-C-155



IIIM-C-156



IIIM-C-157



IIIM-C-158



IIIM-C-159



IIIM-C-160



IIIM-C-161



IIIM-C-162



IIIM-C-163



IIIM-C-164



IIIM-C-165



IIIM-C-166



IIIM-C-167



IIIM-C-168



IIIM-C-169



IIIM-C-170



IIIM-C-171



IIIM-C-172



  

 

FORT WORTH C&D LANDFILL 
TARRANT COUNTY, TEXAS 

TCEQ PERMIT NO. MSW‐1983E 
 

MAJOR PERMIT AMENDMENT APPLICATION 
 

PART IV – SITE OPERATING PLAN 

Prepared for 

Texas Regional Landfill Company, LP 

February 2023 

Prepared by 

Weaver	Consultants	Group,	LLC	
TBPE Registration No. F-3727 

6420 Southwest Boulevard, Suite 206 
Fort Worth, TX 76109 

817-735-9770 

WCG Project No. 0771-356-11-35 

This document is intended for permitting purposes only.



  

Weaver	Consultants	Group,	LLC	
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	IV\PART	IV‐SOP.DOCX Rev. 0, 2/9/23 

Part IV - SOP 

IV-ii 

CONTENTS 

1  INTRODUCTION	 IV‐1 
1.1  Terms of Reference IV-1 
1.2  Facilities Addressed by This SOP IV-2 
1.3  Sequence of Landfill Operations IV-2 

 
2  PRE‐OPERATION	NOTICE	 IV‐3	
 
3  RECORDKEEPING	REQUIREMENTS	 IV‐4 

3.1 Required Information IV-4 
3.2 Executive Director Access to Information IV-4 

 
4  WASTE	ACCEPTANCE	RATES	 IV‐6 

4.1 Estimated Waste Acceptance Rates IV-6 
4.2 Actual Waste Acceptance Rate Tracking IV-6 

 
5  GENERAL	SITE	OPERATING	REQUIREMENTS	 IV‐8 

5.1 Facility Personnel IV-8 
5.1.1 Landfill Manager IV-9 
5.1.2 Lead Operator IV-9 
5.1.3 Gate Attendant IV-9 
5.1.4 Equipment Operators IV-10 
5.1.5 Other Personnel (Laborers/Part-time) IV-10 
5.1.6 Minimum Required Number of Personnel IV-10 

5.2 Equipment IV-11 
5.3 General Instructions for Operating Personnel IV-14 
5.4 Personnel Training IV-15 

5.4.1 Overview of Training Program IV-15 
5.4.2 Training Frequencies and Position-Specific Training IV-15 
5.4.3 Training Recordkeeping IV-16 

5.5 Wastes Authorized for Receipt and Disposal IV-16 
5.6 Methods for Detection and Prevention of Disposal of Prohibited 

Waste IV-19 
5.6.1 Overview of Methods IV-19 
5.6.2 Description of Procedures IV-20 
5.6.3 Program for Detection and Prevention of Regulated 

Hazardous Wastes and Prohibited PCBs IV-23 
 



CONTENTS (Continued) 

Weaver	Consultants	Group,	LLC 
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	IV\PART	IV‐SOP.DOCX Rev. 0, 2/9/23 

 Part IV - SOP 

IV-iii 

6  FIRE	PROTECTION	PLAN	 IV‐26 
6.1 Fire Protection Training IV-26 
6.2 Fire Prevention IV-26 
6.3 General Fire-Fighting Procedures IV-27 
6.4 Area-Specific Fire-Fighting Procedures IV-28 

6.4.1 Working Face IV-28 
6.4.2 Incoming Hot Load IV-30 
6.4.3 Vehicle or Equipment IV-31 
6.4.4 Structures IV-31 
6.4.5 Wood Processing/Composting Area IV-31 
6.4.6 Other Areas IV-32 

6.5 Notification of TCEQ IV-32 
 
7  ACCESS	CONTROL	 IV‐33 

7.1 Access Control Measures IV-33 
7.2 Access Control Inspection, Maintenance, and Notifications IV-34 

 
8  UNLOADING	AREAS	 IV‐35 

8.1 Unloading at Working Face IV-35 
8.2 Unloading Unauthorized and Prohibited Wastes IV-35 
8.3 Large Items/White Goods Unloading and Collection Area IV-36 
8.4 Wood Processing/Composting Area IV-36 
8.5 C&D Recyclable Sorting Area IV-36 
8.6 Other Areas IV-37 

 
9  FACILITY	OPERATING	HOURS	 IV‐38	
 
10  SITE	SIGNS	 IV‐40	
 
11  CONTROL	OF	WINDBLOWN	SOLID	WASTE	AND	LITTER	 IV‐41	
 
12  EASEMENTS	AND	BUFFER	ZONES	 IV‐43 

12.1 Easements IV-43 
12.2 Buffer Zones IV-43 

 
13  LANDFILL	MARKERS	AND	BENCHMARK	 IV‐44 

13.1 Required Landfill Markers IV-44 
13.2 Permanent Benchmark IV-45 
13.3 Inspection and Maintenance of Markers and Benchmark IV-45 

 



CONTENTS (Continued) 

Weaver	Consultants	Group,	LLC 
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	IV\PART	IV‐SOP.DOCX Rev. 0, 2/9/23 

 Part IV - SOP 

IV-iv 

14  MATERIALS	ALONG	THE	ROUTE	TO	THE	SITE	 IV‐46	
 
15  LARGE	ITEMS/WHITE	GOODS	 IV‐47	
 
16  ODOR	MANAGEMENT	PLAN	 IV‐48 

16.1 Identification of Potential Odor Sources IV-48 
16.2 Odor Control Measures IV-48 

 
17  DISEASE	VECTOR	CONTROL	 IV‐49	
 
18  SITE	ACCESS	ROADS	 IV‐50 

18.1 Description of Site Roads IV-50 
18.2 Mud and Dust Control Measures IV-50 
18.3 Road Maintenance Frequencies IV-51 

 
19  SALVAGING	AND	SCAVENGING	 IV‐52 

19.1  Salvaging IV-52 
19.2  Scavenging IV-52 

 
20  ENDANGERED	SPECIES	PROTECTION	 IV‐54	
 
21  LANDFILL	GAS	CONTROL	 IV‐55	
 
22  OIL,	GAS,	AND	WATER	WELLS	 IV‐56 

22.1  Oil and Gas Wells IV-56 
22.2  Water Wells IV-56 

 
23  COMPACTION	 IV‐58	
 
24  LANDFILL	COVER	 IV‐59 

24.1 Soil Management IV-59 
24.2 Weekly Cover IV-59 
24.3 Intermediate Cover IV-60 
24.4 Final Cover IV-61 
24.5 Cover Inspection, Repair of Erosion, and Final Cover 

Maintenance IV-61 
24.5.1 Inspection IV-61 
24.5.2 Repair of Erosion IV-61 
24.5.3 Final Cover Maintenance IV-62 

24.6 Cover Documentation and Inspection Record IV-62 



CONTENTS (Continued) 

Weaver	Consultants	Group,	LLC 
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	IV\PART	IV‐SOP.DOCX Rev. 0, 2/9/23 

 Part IV - SOP 

IV-v 

24.6.1 Cover Application Documentation IV-62 
24.6.2 Cover Inspection Record IV-63 

 
25  PONDED	WATER	 IV‐64	
 
26  WASTE	FROM	STATIONARY	COMPACTORS	AND	WASTE	IN	

ENCLOSED	CONTAINERS	OR	VEHICLES	 IV‐65 
26.1  Waste from Stationary Compactors and Municipalities Having 

Transporter Routes IV-65 
26.2  Waste in Other Enclosed Containers or Enclosed Vehicles IV-66 

 
27  DISPOSAL	OF	SPECIAL	WASTES	 IV‐68	
 
28  DISPOSAL	OF	INDUSTRIAL	WASTES	 IV‐69 

28.1  Class 1 Industrial Solid Waste IV-69 
28.2  Class 2 and 3 Industrial Solid Waste IV-69 

 
29  VISUAL	SCREENING	OF	DEPOSITED	WASTE	 IV‐70	
 
30  CONTAMINATED	WATER	MANAGEMENT	AND	DISCHARGE	 IV‐71	
 
31  COMPOSTING	OPERATION	 IV‐72	
 
32  FACILITY‐GENERATED	WASTES	AND	WASTEWATERS	 IV‐73 
 
 
APPENDIX	IVA 
Contaminated Water Management Plan 

APPENDIX	IVB	
Composting Area Plan 

  



CONTENTS (Continued) 

Weaver	Consultants	Group,	LLC 
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	IV\PART	IV‐SOP.DOCX Rev. 0, 2/9/23 

 Part IV - SOP 

IV-vi 

Tables 

Table IV-1 Recordkeeping Requirements 5 

Table IV-2 Minimum Facility Staffing Levels 11 

Table IV-3 Minimum Equipment Dedicated to the Facility 12 

Table IV-4 Position-Specific Training Topics 16 

Table IV-5 Allowable Waste Types 17 

Figures 

Figure IV-1 Organizational Chart 

 



 

Weaver	Consultants	Group,	LLC 
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	IV\PART	IV‐SOP.DOCX Rev. 0, 2/9/23 

 Part IV - SOP 

IV-1 

1 INTRODUCTION 

1.1 Terms of Reference 

The Fort Worth C&D Landfill (hereafter referred to as the “facility” or “site”) is a 
Type IV municipal solid waste (MSW) facility, operated by Texas Regional Landfill 
Company, LP. This Site Operating Plan (SOP) provides general instructions for site 
management and personnel to operate the facility in a manner consistent with the 
design of the facility and with the Texas Commission on Environmental Quality’s 
(TCEQ’s) rules to protect human health and the environment. This SOP complies 
with the requirements of 30 TAC Chapter 330 Subchapter D of the TCEQ Municipal 
Solid Waste Management Regulations (MSWMR) “Operational Standards for Solid 
Waste Land Disposal Sites” for Type IV landfills. 

The specific procedures outlined in this SOP are operational requirements and must 
be understood, acknowledged, and followed by the site personnel. This SOP will be 
maintained as part of the Site Operating Record in an easily accessible location to 
allow the site operating personnel to review the SOP as needed. This SOP will be 
retained during the active life of the site and throughout the site’s post-closure care 
maintenance period. 

References to the term “Executive Director” used in this SOP shall refer to the 
Executive Director of the TCEQ or the designated representative of the Executive 
Director. References to information in the “permit” or “permit amendment 
application” for this facility shall refer to the most current version of these 
documents, including any amendments, modifications, or revisions as approved. 

The Landfill Manager has overall responsibility for implementation and adherence 
to this SOP. Wherever this SOP describes procedures or requirements without 
naming a specific individual or position responsible for those requirements, the 
Landfill Manager shall have primary responsibility for those requirements. Where a 
specific individual or position is responsible for a particular task, that responsibility 
is described. Otherwise, the Landfill Manager may assign any qualified personnel to 
accomplish the requirements of this SOP. 
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1.2 Facilities Addressed by This SOP 

Disposal of waste in the landfill is the primary site activity. Additionally, the 
following recycling-related processing and storage activities are allowed to occur 
on-site: (i) a large items/white goods (i.e., appliances) unloading and storage area 
for recycling or salvaging of these items; (ii) a construction and demolition (C&D) 
recyclable sorting area for sorting/processing and potential recycling of non-
putrescible C&D material; and (iii) a wood processing/compost area (wood 
processing refers to chipping/mulching/grinding of brush, yard trimmings, wood 
materials, or other uncontaminated wood waste (no putrescible waste); and the 
composting operation is for composting of source-separated yard trimmings, clean 
wood material, vegetative material, pre-consumer green waste, paper, manure, 
clean soils, sand, and mulch). 

This SOP addresses the relevant operational requirements and activities associated 
with these on-site processing/storage areas, as well as waste disposal operations. 

1.3 Sequence of Landfill Operations 

The facility is designed to operate as a multi-level, modified aerial fill landfill, with 
above and below-grade filling. The general sequence of anticipated landfill 
operations is shown on the drawings presented in Parts I/II, Appendix I/IIA (see 
Figures I/II-A.4 through I/II-A.7). 
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2 PRE‐OPERATION NOTICE 

At least 14 days prior to placement of waste in any newly constructed disposal 
area, the facility will provide written notice to the Executive Director in the form of 
a Soils and Liner Evaluation Report (SLER) of the final construction and lining of 
the new disposal area. Placement of waste in a newly constructed disposal area 
shall not occur unless either: (i) the Executive Director provides verbal or written 
approval; or (ii) by the end of the 14th day following submittal of the SLER to the 
Executive Director, no verbal or written response is received from the Executive 
Director indicating that the placement of waste should not commence. Following 
one of these two events, the Landfill Manager may direct waste placement to begin 
in the newly constructed cell. 
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3 RECORDKEEPING REQUIREMENTS 

A Site Operating Record will be maintained to document operating and landfill 
construction related information as required by the TCEQ. The Site Operating 
Record will be kept either on-site or at the following alternate locations: (i) 
electronic files (“cloud” based or otherwise readily accessible at the facility); (ii) an 
off-site office building in Tarrant County owned/leased by Texas Regional Landfill 
Company, LP or an affiliated company; or (iii) an off-site commercial storage facility 
in Tarrant County. The Site Operating Record will include site-specific records in 
accordance with 30 TAC §330.125 and will be maintained and kept current for the 
life of the facility and during the post-closure care period. A detailed list of required 
information is provided below. 

3.1 Required Information 

The documents that will be maintained in the Site Operating Record are listed 
below in Table IV-1 and any other document(s) as specified by the approved permit 
or by the Executive Director. The recordkeeping information listed in Table IV-1 
will be placed and retained in the Site Operating Record within seven (7) working 
days of the completion of listed activities or the receipt of analytical data. The 
Executive Director may set alternative schedules for recordkeeping and notification 
requirements pursuant to the terms of 30 TAC §330.125(g). 

Other recordkeeping items that are identified in 30 TAC §330.125(b) but that are 
not required at this facility because they are not applicable are: (i) unit design 
documentation for the placement of leachate or gas condensate in a municipal solid 
waste landfill; (ii) small community exemption information; and (iii) spray-applied 
alternate (ADC) material. 

3.2 Executive Director Access to Information 

The facility will maintain the Site Operating Record in an organized format, where 
information is readily locatable and retrievable. The Site Operating Record will be 
furnished to the TCEQ upon request and will be made available for TCEQ inspection 
during normal operating hours. 
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Table IV‐1 
Recordkeeping Requirements 

Record Needed  Description of Contents  Rule Citation  
(30 TAC)  Frequency  For More  

Information 

Permit No. MSW- 1983D 
(including all modifications and 
amendments) 

a. Site Development Plan 
b. Site Operating Plan 

c. Closure Plan 
d. Post-Closure Plan 

e. Landfill Gas Management Plan 
 

330.121(a) and 
330.125(a) 

Upon Issuance of Permit, and Approved 
Modifications and Amendments None 

Location Restriction 
Demonstrations Demonstrations that the site is in compliance with the location restriction criteria. 330.125(b)(1) Submittal of Permit Amendment Application Parts I/II of Permit Application 

Information on Excluding 
Prohibited Waste 

Record and retain inspection records, training procedures, and notification procedures relating to excluding the 
receipt of prohibited waste, including a record of unauthorized material incidents (receipt of prohibited waste 
and removal/remediation of the incident) 

330.125(b)(2) 
and 330.133(b) Per Occurrence SOP Sections 5.6, 8.2 

Gas Monitoring Results and 
Remediation Plans Results from gas monitoring and any remediation plans related to explosive and other gases. 330.125(b)(3) Gas Monitoring – Quarterly; 

Remediation Plans – Per Occurrence 

SOP Sections 16 and 21. 
Part III SDP 

Appendix IIIJ 

Groundwater Monitoring and 
Corrective Action Information 

Demonstrations, certifications, findings, monitoring, testing, and analytical data relating to groundwater monitoring 
and/or corrective action. 330.125(b)(5) Monitoring – Annual; Corrective Action and 

Other Documentation – As Required 
Part III SDP 

Appendix IIIH 

Closure and Post- Closure Care Data Closure and Post-Closure Plans and applicable monitoring, testing, or analytical data relating to post- closure 
requirements. 330.125(b)(6) Monitoring and Data – Annual Part III SDP 

Appendix IIIJ and IIIK 

Cost Estimates and Financial 
Assurance Documentation 

Any and all cost estimates and financial assurance documentation relating to financial assurance for closure and 
post-closure care. 330.125(b)(7) Annual Part III SDP 

Appendix IIIL 

Correspondence Copies of correspondence and responses relating to the operation of the facility, modifications to the permit, 
approvals and other matters pertaining to technical assistance. 330.125(b)(9) Per Occurrence None 

Special Waste Documentation Documents, manifests, shipping documents, trip tickets, etc., involving special waste. 330.125(b)(10) Per Occurrence None 

Liner Evaluation Reports, Ballast 
Evaluation Reports, and Liner 
Interim Status Reports 

Documentation of construction of the liner for a new disposal area, along with evaluation and documentation of 
ballast (if required), and interim status of liner (if needed). 330.125(b)(12) Per Occurrence 

SOP Section 2; Part III SDP 
Appendix IIID 

(SLQCP) 

Landfill Gas System Inspections Documentation of inspection of the landfill gas monitoring system indicating the findings and documenting any 
repairs made. 

330.125(b)(12) 
and 330.159 Inspect Gas Monitoring System – Quarterly Part III SDP  

Appendix IIII 

Personnel Training Records Training records for all personnel will be maintained in accordance with 30 TAC §335.586(d) and (e). 330.125(e) As Needed (Minimum Annually) SOP Section 5.4 

Required Personnel Operator 
Licenses Licensing records will be maintained in accordance with 30 TAC Chapter 30, Subchapter F. 330.125(f) As Needed None 

Waste Acceptance Rate 
Documentation 

Documentation in the form of quarterly and annual solid waste summary reports will be maintained as required 
by 30 TAC §330.675. 330.125(h) Quarterly and Annually, As Appropriate SOP Section 4.2 

Load Inspection Reports A copy of the load inspection reports 330.127(5)(B) Per Occurrence SOP Section 5.6 

Fire Occurrence Notices Written description of waste-related fire that is not extinguished within 10 minutes of detection, including record 
of required notifications. 330.129 Per Occurrence SOP Section 6 

Access Control A record of the required access inspections, findings, and any repairs made and notification of breach if 
applicable. 330.131 

Inspect – Monthly; 
Repair/ Notification – As Needed, if not  
repairable within 8 hours of detection 

SOP Section 7.2 

Records of Alternate Operating Hours Documentation of any dates, times, and durations when alternate operating hours are utilized. 330.135(d) As Required SOP Section 9 
Landfill Marker Inspections A record of the landfill marker inspections, findings, and any repairs. 330.143(a) Monthly SOP Section 13.3 

Water, Crude Oil, and/or Natural Gas 
Well Location and Plugging Reports Documentation of notification, certification of plugging, and a copy of the well plugging report. 330.161(a)-(c) Within 30 Days  

of Discovery SOP Section 22 

Cover Inspection Record A record of the required cover inspections, findings, and any corrective actions (e.g., repairs) taken. Includes 
inspecting for and remedy of ponded water. 330.165(h) 

Active Facility – Weekly (and after storm events); 
Closed Facility – Per Post-Closure Plan (Semi-

Annually) 

SOP Section  
24.5 and 24.6.2 

Cover Application Log A record showing site grid areas where weekly and/or intermediate cover has been placed each week. 330.165(h) Weekly (when site is in operation) SOP Section 24.6.1 

Ponded Water Inspections Inspection of the landfill waste fill areas to check for ponded water, and corrective actions to remove ponded 
water. 330.167 Part of Cover Inspections (see above) SOP Sections 24 and 25 
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4 WASTE ACCEPTANCE RATES 

4.1 Estimated Waste Acceptance Rates  

The facility Waste Acceptance Plan required by 30 TAC §330.61(b) is presented in 
the Parts I/II Section 2.1.1 and includes information on the estimated annual waste 
acceptance rate (see Section 2.1.2 of Parts I/II). These estimated waste acceptance 
rates are not a limiting parameter of the site’s permit or otherwise limit the waste 
acceptance or operations at the site. Elements of site operation(s) that are related 
to the waste acceptance rate (e.g., personnel, equipment, etc.) are shown in this SOP 
in matrix tables of requirements versus annual waste receipt tonnage, including 
Table IV-2 and Table IV-3 below. 

4.2 Actual Waste Acceptance Rate Tracking 

The actual waste acceptance rate will be tracked by quarter, and the actual annual 
waste acceptance rate will be a rolling average based on the sum of the previous 
four quarterly summary reports. The quarterly and annual solid waste summary 
reports for the facility will be maintained in the Site Operating Record. If the actual 
annual waste acceptance rate, as established by the sum of the previous four 
quarterly summary reports, exceeds the previous rate at which the site was 
operating, and the exceedance is not due to a temporary occurrence, the facility will 
adjust operations with regard to personnel and equipment needed to manage the 
waste as specified in Sections 5.1 and 5.2 of this SOP (see Tables IV-2 and IV-3), 
without the need for a permit modification, provided that the actual annual waste 
acceptance rate is within the range covered by this SOP. 

If the actual annual waste acceptance rate exceeds the rates set forth in Tables VI-2 
and IV-3 based on the sum of the last four quarterly summary reports, and the 
exceedance is not due to a temporary occurrence, the facility will file a permit 
modification within 90 days of the exceedance. The permit modification will 
identify any needed changes to the SOP to manage the increased waste acceptance 
rate to protect human health and the environment.  These requirements do not 
make estimated waste acceptance rates a limiting parameter of a landfill permit. 

The general factors to be considered by the facility to evaluate whether an increase 
is temporary may include: storm events; natural disasters or other emergency 
conditions; increases in the receipt of construction or demolition debris, brush, and 
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rubbish due to non-recurring commercial activity; receipt of waste diverted from 
other waste management facilities on a temporary basis; and similar occurrences 
that are not reflective of permanent increases in the tonnage/volume of solid waste 
to be managed by the facility. 
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5 GENERAL SITE OPERATING REQUIREMENTS 

5.1 Facility Personnel 

The general organizational structure for facility personnel will be as shown on the 
organizational chart shown below as Figure IV-1. The Landfill Manager will have 
overall responsibility for day-to-day landfill operations. Individual job titles and 
personnel are subject to change based on changes in operational conditions and 
changes in roles and responsibilities. However, total number of key site personnel 
will be sufficient to meet the requirements outlined in Table IV-1. In addition, 
training will be maintained regarding duties and responsibilities to ensure ongoing 
compliance with the requirements of this SOP. 

Figure IV‐1 
Fort Worth C&D Landfill Organizational Chart 

 

 

 

 

 

 

 

 

 

A detailed description of roles and responsibilities of facility personnel are 
described in the remainder of this section. 
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5.1.1 Landfill Manager 

The Landfill Manager will ultimately be responsible for the day-to-day facility 
operations. The Landfill Manager will be directly responsible for staff and 
equipment allocation to ensure operation of the facility in accordance with the 
approved Site Development Plan, Site Operating Plan, and applicable TCEQ and 
federal regulations. The Landfill Manager serves as the emergency contact and 
coordinator for the facility and will be responsible for maintaining the Site 
Operating Record and required logs. In general terms, the Landfill Manager’s 
qualifications should include work in the solid waste industry participating as a 
principal operator, foreman, supervisor, or manager of a solid waste facility. The 
Landfill Manager must be familiar with and have the aptitude to manage personnel 
and implement operational aspects of solid waste disposal operations. This 
includes having knowledge of relevant regulations and permit requirements; 
waste-handling and safe management practices for disposal of municipal solid 
waste; health and safety; and waste identification.  The Landfill Manager or 
designated alternate has the responsibility to reject or have unauthorized wastes 
removed from the facility. The Landfill Manager will have or obtain and maintain an 
MSW Facility Class A License as a municipal solid waste facility supervisor in 
accordance with 30 TAC Chapter 30, Subchapter F. 

5.1.2 Lead Operator 

The Lead Operator will be responsible for conducting the actual landfill operations. 
The Lead Operator will consider personnel safety and direct equipment operators 
on a daily basis regarding waste disposal operations, excavation operations, and 
weekly cover placement. The Lead Operator will also perform other required tasks 
as directed by the Landfill Manager. The Lead Operator must have a minimum of 
one (1) year of landfill operations experience, with experience in earthmoving 
operations, who is familiar with SOP requirements and has the aptitude to manage 
personnel and implement operational aspects of solid waste disposal operations. 

5.1.3 Gate Attendant 

The Gate Attendants, stationed at the site entrance, have primary responsibility for 
receiving the incoming vehicles, collecting waste disposal fees, preliminary 
screening for prohibited wastes and visual inspection of select incoming trucks as 
specified elsewhere in the SOP. Gate Attendants record specific hauler information, 
volume estimates or weight, and provide directions to the driver with respect to 
on-site rules and the current unloading areas. At all times when the facility is open 
to receive waste from the general public, one of the Gate Attendants will be 
responsible for waste screening duties as outlined in Section 5.6 of this SOP. 
Accordingly, the minimum qualifications for the Gate Attendants will be the ability 
to perform clerical duties; possess basic communication skills; and comprehend in-
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house training on prohibited waste identification, health and safety response, and 
recordkeeping. 

5.1.4 Equipment Operators 

Equipment Operators’ primary duties will include safe operation of the landfill-
related and other facility equipment. Equipment Operators will be trained to 
identify prohibited/unacceptable waste materials as they are unloaded from 
incoming trucks at the working face. Equipment Operators will notify the Landfill 
Manager or designated alternate should any suspect wastes be observed at the 
working face. Equipment Operators’ screening duties are further discussed in 
Section 5.6 of this SOP. 

At all times when the facility is open to receive waste, at least one of the Equipment 
Operators will be designated as the operations lead on duty and will manage the 
active working face and direct the other Equipment Operators in the execution of 
their duties. At a minimum, all Equipment Operators that operate at the working 
face will be qualified to safely and effectively operate compactors and bulldozers at 
landfills, have the ability to operate other heavy equipment on-site, and have the 
ability to comprehend on-the-job training in landfill operations, health and safety, 
and waste identification. 

Equipment operators may also perform maintenance and repair of heavy 
equipment, support equipment, and vehicles as directed by the Landfill Manager or 
designated alternate. Duties may include regular servicing of light and heavy 
equipment to maximize equipment performance and eliminate equipment 
downtime. Tasks may also include fueling equipment, maintaining the equipment 
maintenance yard and shop, and performing other duties as assigned. Equipment 
operators may also be responsible for patrolling for and picking up litter and 
windblown trash as needed. 

5.1.5 Other Personnel (Laborers/Part‐time) 

The Landfill Manager may hire other personnel or third-party outside workers to 
perform mechanic duties (e.g., equipment repairs, servicing and fueling) as well as 
laborer activities (e.g., patrolling for and collecting windblown trash, other manual 
labor and site maintenance activities). These personnel will be employed on an as-
needed basis (e.g., part-time) and accordingly, are not specifically reflected on the 
table of minimum personnel requirements. 

5.1.6 Minimum Required Number of Personnel 

Table IV – 2 provides a list of operational personnel that represents the minimum 
staffing levels required to maintain safe and efficient landfill operations for a range 
of waste acceptance rates. The estimated waste acceptance rates were discussed in 
Section 4.1 of this SOP. 
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Table IV‐2 
Minimum Facility Staffing Levels 

Estimated Waste Acceptance Rate 
(tpy) 

Less than 
600,000 

600,001 to 
1,200,000 

Staff	Position	 Number	of	Personnel	

Landfill Manager1 1 1 

Lead Operator 1 1 

Equipment Operators 2 4 

Gate Attendant 1 2 

1 The Landfill Manager may perform other staff position duties and may designate an 
alternate to perform Landfill Manager duties when not at the site. 

Required staff will not necessarily be on-site at the same time (e.g., Equipment 
Operators and other staff may work different shift schedules throughout the day). 
As changes in waste acceptance rates dictate, hours of operation and staff changes 
will be made to meet the staffing requirements listed above in Table IV-2. Additional 
staff will have qualifications commensurate with their duties, and key personnel will 
meet the minimum qualifications previously presented. The designated level of 
staffing will be maintained as required by operating conditions to ensure operations 
will be conducted in compliance with the TCEQ municipal solid waste management 
rules and the facility’s permit provisions. 

5.2 Equipment 

Equipment requirements at the facility will vary based on actual operational 
requirements. Table IV – 3 provides a list of equipment that represents the 
minimum needed to undertake safe and efficient landfill operations for a range of 
waste acceptance rates. The estimated waste acceptance rates were discussed in 
Section 4.1 of this SOP. Equipment will be added or removed as needed to meet 
changes in waste disposal demands and supporting operational requirements. 
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Table IV‐3 
Minimum Equipment Dedicated to the Facility 

Estimated Waste Acceptance Rate: 
tons per year (tpy) 

Less than 
600,000 

600,001 to 
1,200,000 

Equipment	Type	 Typical	Size1	 Function	 Minimum	Number	

Compactor(s) 
CAT 826 or  

similar 
Waste spreading and 

compaction; fire protection 
1 2 

Bulldozer(s) 
CAT D6, D7,  

or D8 

Movement and 
placement of soil; waste 

spreading and 
1 1 

Scraper(s) or  
Excavator2 

CAT 621F  
CAT 330 BL 

Scraper: excavation 
and hauling of soil; 

fire protection 

Excavator: excavation 
of soil; fire protection 

1 scraper or  
1 excavator 

2 scrapers or  
1 excavator 

Haul Truck(s)2 10 to 40 ton Hauling of soil; fire 
protection 

1 2 

Motor Grader CAT 12G Maintenance of site roads 1 1 

Pickup Truck(s) or  
ATV 

1/2 ton or  
similar 

Personnel use, litter 
control, maintenance 

1 1 

Water Truck(s) 
1,000 to 4,000  

gallons 

Dust control; fire 
protection; earth fill 

compaction 
1 1 

Pump(s) 10 to 500 gpm Storm water pumping 1 1 

1 The equipment typical size is the minimum size to be provided.  The actual equipment manufacturers/model numbers of 
the heavy equipment and miscellaneous vehicles and equipment may vary. Compactor(s) shall be equipment having a 
minimum weight of 40,000 lbs. A Bulldozer meeting the minimum weight of a Compactor may be used in place of a 
Compactor while the Compactor is being maintained, repaired or the site is awaiting the arrival of backup equipment. 

2 Soil excavation and hauling will be conducted with scraper(s) or with an excavator and haul truck(s). The landfill will 
determine appropriate excavation equipment as the landfill is developed. 

3  In the event of equipment breakdown or maintenance, backup equipment will be provided from other company-affiliated 
facilities, or from contractors or local rental companies, to avoid interruption of waste services and required facility 
operations. 

The above list identifies the minimum number and size of equipment that will be 
utilized based on the actual annual waste acceptance rate. Additional equipment 
may be used to meet operational needs beyond that specified in the above table. 
Changes in equipment required for temporary increases or decreases in waste 
acceptance rates will be left to the discretion of the Landfill Manager. In addition to 
the equipment listed above, miscellaneous vehicles, various other pumps, portable 
lighting, litter fences, instruments, and safety and training equipment may also be 
on-site as necessary to support operations. 

Equipment will be routinely maintained, repaired, replaced, or supplemented with 
additional equipment as required to maintain uninterrupted operations. The 
equipment fleet at the facility is sized to meet current operating requirements, 
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practices, and experience to account for periodic scheduled maintenance or 
short-term breakdowns. If additional equipment is needed within 24 hours of 
primary equipment breakdown, the facility has access to back-up waste spreading, 
compaction, and earthmoving equipment with equivalent performance capabilities 
from other company-affiliated facilities, or from local equipment dealers or 
contractors. Emergency backup equipment will be rented or made available from 
other company-affiliated facilities. Additional equipment may also be utilized or 
added as necessary to adequately perform all required operations. Construction 
may be performed by an outside contractor that will provide the additional 
construction equipment required, including earthwork equipment such as 
excavators, trucks, and soil compactors. 

The following is a brief description of the function of the heavy equipment used for 
site operations. 

 Landfill Compactor – used to spread and compact the volume of waste 
received at the working face. Also used to spread soil for fire protection and 
fire-fighting. 

 Bulldozer – used to spread waste in conjunction with compactors, place, 
spread or remove cover material, prepare turnaround areas, and aid in 
preparation and construction of liners. Other tasks involving the placement 
and movement of soil will also be completed with bulldozers, including fire 
protection and fire-fighting. The number and type of bulldozers will be a 
function of the tasks performed. 

 Scraper – used for excavation and hauling of soil for construction of liners, 
hauling soil for cover operations, for fire protection and fire-fighting, and for 
associated soil needs. 

 Hydraulic Excavator – used to excavate soil and load dump trucks for use as 
weekly, intermediate, or final cover. Also used for fire protection and fire-
fighting. 

 Dump Truck – utilized to haul soil for construction of liners, cover 
operations, for fire protection and fire-fighting, and for associated soil needs. 

 Motor Grader – used to grade access roads and provide all-weather access to 
the working face. 

 Water Truck – used to control dust on site roads, to haul water for irrigation 
of vegetation at the facility, to supply construction water, and as fire control 
equipment. 

As stated above, this list is subject to change as necessary to maintain effective site 
operations including compliance with permit provisions and regulatory 
requirements. The minimum number and types of equipment specified in Table IV-
3 will be maintained. 
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5.3 General Instructions for Operating Personnel 

This SOP contains the procedures necessary for daily operations of the facility and 
instructions for compliance with applicable regulations, including: 

 Recordkeeping requirements; 

 Personnel training requirements; 

 Wastes authorized for receipt and disposal; 

 Detection and prevention of disposal of prohibited waste, hazardous waste, 
and PCBs; 

 Fire protection; 

 Access control; 

 Unloading waste; 

 Facility operating hours; 

 Site signage; 

 Control of windblown waste and litter; 

 Easements and buffer zones; 

 Landfill markers and benchmark; 

 Materials along the route to the site; 

 Disposal of large items; 

 Odor management criteria; 

 Disease vector control; 

 Site access roads; 

 Salvaging and scavenging; 

 Endangered/threatened species protection; 

 Landfill gas control; 

 Oil, gas and water wells; 

 Compaction; 

 Landfill cover; 

 Ponded water; 

 Waste in enclosed containers/vehicles; 

 Disposal of special wastes; 

 Disposal of industrial wastes; 
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 Visual screening of deposited waste; and 

 Contaminated water management and discharge. 

The procedures and instructions are included in the subsequent sections of this SOP. 

5.4 Personnel Training  

5.4.1 Overview of Training Program 

Training of facility personnel will consist of classroom instruction and/or on-the-job 
training that instructs site personnel in the performance of their duties and 
compliance with this SOP, the facility’s permits, and applicable regulations.  Training 
will be directed by employees, supervisors, or other individuals experienced in 
waste management procedures and operations, health and safety, and related 
subjects needed for satisfactory job performance. This may include in-house 
training by qualified individuals within the company and its affiliates; as well as 
training at TCEQ-sponsored training courses or training events provided by other 
organizations as deemed appropriate by facility management. Training will include 
instruction in the solid waste management and related procedures relevant to each 
position. The training program will also ensure that personnel are familiar with 
emergency response procedures, emergency equipment, and emergency systems 
relevant to their position. 

5.4.2 Training Frequencies and Position‐Specific Training 

Training will include both introductory and continuing training. Facility personnel 
must successfully complete initial training on topics relevant to their position within 
six (6) months after the date of their employment or assignment to the facility. 
When an existing employee is transferred or promoted to a new position at the 
facility with training requirements that differ from the previous position, that 
employee will receive the additional training required. Additional supervision will 
be provided to personnel during the training period, and personnel activities will be 
limited during the training period. 

Facility personnel will take part in an annual review of the initial training topics 
relevant to their position. Table IV-4 presented below summarizes the position-
specific training topics for facility personnel. 
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Table IV – 4 
Position‐Specific Training Topics 
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Landfill 
Manager 

X X X X X X X X X X X X 

Lead Operator X X X X X X X X X X X X 

Gate Attendant X   X X X  X  X X  

Equipment 
Operators X X X X X X  X X X X  

Laborers/Part-
Time Laborers X   X  X  X  X   

5.4.3 Training Recordkeeping 

Documentation of training will be maintained in the Site Operating Record. Training 
records on current personnel must be kept until closure of the facility, and training 
records of former employees must be kept for at least three years from the date the 
employee last worked at the facility. Personnel training records may accompany 
personnel transferred within the same company. 

5.5 Wastes Authorized for Receipt and Disposal 

A Waste Acceptance Plan is provided in Section 2.1.1 of Parts I/II as required by 30 
TAC §330.61(b). From this Waste Acceptance Plan, a list of the allowable wastes is 
provided below in Table IV-5, followed by a list of the prohibited wastes. 
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Table IV‐5 
Allowable Waste Types – Definitions, Acceptance Procedures, 

and Special Handling/Disposal Procedures 

Allowable Waste Type  Definition; Regulatory Citation(s)  Acceptance Determination Procedures 
Special Handling/ 

Disposal Procedures 

Brush 30 TAC §330.3(18): Cuttings or trimmings from trees, shrubs, or lawns and similar materials. 
Follow incoming load acceptance 

procedures set forth in SOP Section 5.6.2. 
None 

Construction Waste 
30 TAC §330.3(33): Waste resulting from construction projects; includes all materials that are directly or indirectly the by-products of construction 
work, including, but not limited to, paper, cartons, gypsum board, wood excelsior, rubber, and plastics. 

Follow incoming load acceptance 
procedures set forth in SOP Section 5.6.2. 

None 

Demolition Waste 
30 TAC §330.3(33):Waste resulting from demolition projects; includes all materials that are directly or indirectly the by-products of or that result 
from demolition of buildings and other structures, including, but not limited to, paper, cartons, gypsum board, wood, excelsior, rubber, and plastics. 

Follow incoming load acceptance 
procedures set forth in SOP Section 5.6.2. 

None 

Rubbish 

30 TAC §330.3(130): Non-putrescible solid waste (excluding ashes), consisting of both combustible and noncombustible waste materials.  
Combustible rubbish includes paper, rags, cartons, wood, excelsior, furniture, rubber, plastics, brush, or similar materials; noncombustible rubbish 
includes glass, crockery, tin cans, aluminum cans, and similar materials that will not burn at ordinary incinerator temperatures (1,600 degrees 
Fahrenheit to 1,800 degrees Fahrenheit). 

Follow incoming load acceptance 
procedures set forth in SOP Section 5.6.2. None 

Inert Material (consistent 
with the waste 
characteristics of 
construction or demolition 
waste and/or rubbish) 

30 TAC §330.3(67): A natural or man-made non-putrescible, nonhazardous material that is essentially insoluble, usually including, but not limited 
to, soil, dirt, clay, sand, gravel, brick, glass, concrete with reinforcing steel, and rock. 

Consistent with the waste characteristics of construction or demolition waste and/or rubbish means having characteristics like those waste type 
entries in this table. 

Follow incoming load acceptance 
procedures set forth in SOP Section 5.6.2. 

None 

Class 2 Industrial Solid 
Waste (free of putrescible 
waste and consistent with 
the waste characteristics of 
construction or demolition 
waste and/or rubbish) 

30 TAC §330.3(22): Class 2 wastes are any individual industrial solid waste or combination of solid wastes that are not described as Hazardous, 
Class 1, or Class 3 as defined in 30 TAC §335.506 (relating to Class 2 Waste Determination). 

Free of putrescible waste means not having any waste defined as putrescible by 30 TAC §330.3(119); namely, not having organic wastes, such as 
garbage, wastewater treatment plant sludge, and grease trap waste that are capable of being decomposed by microorganisms with sufficient 
rapidity as to cause odors or gases or are capable of providing food for or attracting birds, animals, and disease vectors. 

Consistent with the waste characteristics of construction of demolition waste and/or rubbish means having characteristics like those waste type 
entries in this table. 

This waste requires the Pre-Arrival 
Evaluation Screening Procedures set forth 

in SOP Section 5.6.2 to determine if the 
waste type is acceptable (i.e., meets the 

definitions in this table). 

Once pre-arrival screening is completed 
and the generator’s waste is approved, 

follow Incoming Load Acceptance 
Procedures set forth in SOP Section 5.6.2. 

Acceptance of this 
waste must not 

interfere with facility 
operation. 

Class 3 Industrial Solid 
Waste (consistent with the 
waste characteristics of 
construction or demolition 
waste and/or rubbish) 

30 TAC §330.3(23): Inert and essentially insoluble industrial solid waste, usually including, but not limited to, materials such as rock, brick, glass, 
dirt, and certain plastics and rubber, etc., that are not readily decomposable, as further defined in 30 TAC §335.507 (relating to Class 3 Waste 
Determination. 

Consistent with the waste characteristics of construction or demolition waste and/or rubbish means having characteristics like those waste type 
entries in this table. 

Follow incoming load acceptance 
procedures set forth in SOP Section 5.6.2. 

None 

Non-regulated asbestos-
containing materials (non-
RACM) 

30 TAC §330.3(93): Non-regulated asbestos-containing material as defined in 40 Code of Federal Regulations Part 61; this is asbestos material in a 
form such that potential health risks resulting from exposure to it are minimal. 

Non-RACM is asbestos-containing material that is not regulated asbestos-containing material as defined in 30 TAC §330.3(126).  Regulated 
asbestos-containing material as defined in 40 Code of Federal Regulations Part 61, as amended, includes:  friable asbestos material, Category I 
nonfriable asbestos-containing material that has become friable; Category I nonfriable asbestos-containing material that will be or has been 
subjected to sanding, grinding, cutting, or abrading; or Category II nonfriable asbestos-containing material that has a high probability of becoming 
or has become crumbled, pulverized, or reduced to powder by the forces expected to act on the material in the course of demolition or renovation 
operations. 

Follow incoming load acceptance 
procedures set forth in SOP Section 5.6.2. 

Non-RACM will be 
disposed of at the 

active working face and 
covered in accordance 

with the procedures 
set forth in SOP Section 

24. 

The non-RACM 
material shall not be 

placed on any surface 
or roadway that is 

subject to vehicular 
traffic or disposed of 

by any other means by 
which the material 

could be crumbled into 
a friable state. 
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Table IV‐5 (Continued) 
Allowable Waste Types – Definitions, Acceptance Procedures, 

and Special Handling/Disposal Procedures 

Allowable Waste Type  Definition; Regulatory Citation(s)  Acceptance Determination Procedures 
Special Handling/ 

Disposal Procedures 

Empty containers used for 
pesticides, insecticides, 
herbicides, fungicides, or 
rodenticides (meeting the 
requirements of 30 TAC 
§330.171(c)(5)(A)). 

30 TAC §330.171(c)(5)(A): Empty containers that have been used for pesticides, insecticides, herbicides, fungicides, or rodenticides may be 
disposed of at any landfill provided that: 

(i) the containers are triple-rinsed prior to receipt at the landfill; 
(ii) the containers are rendered unusable prior to or upon receipt at the landfill; and  
(iii) the containers are covered by the end of the same working day they are received. 

Confirm that the containers have been 
triple-rinsed prior to receipt at the landfill.  

Also confirm that the containers are 
rendered unusable prior to receipt (or 

render them unusable upon receipt at the 
landfill.  Then follow incoming load 

acceptance procedures set forth in SOP 
Section 5.6.2. 

Empty containers will 
be disposed of at the 

active working face and 
must be covered at the 

end of the same 
working day they are 

received. 

Mechanical shredding 
waste (containing no free 
liquids and not a hazardous 
waste) 

Texas Health and Safety Code (THSC) §361.019(b): nonhazardous industrial solid waste generated by the mechanical shredding of motor vehicles, 
appliances, or other items of scrap, used, or obsolete metals. 
The waste must not be classified as a hazardous waste as defined in 30 TAC §330.3(62).  The waste must not contain free liquids as defined by the 
U.S. Environmental Protection Agency (EPA) Method 9095 (Paint Filter Test), as described in “Test Methods for Evaluating Solid Wastes, 
Physical/Chemical Methods” (EPA Publication Number SW-846). 

This waste requires the Pre-Arrival 
Evaluation Screening Procedures set forth 

in SOP Section 5.6.2 to determine if the 
waste type is acceptable (i.e., meets the 

definitions in this table). 

Once pre-arrival screening is completed 
and the generator’s waste is approved, 

follow Incoming Load Acceptance 
Procedures set forth in SOP Section 5.6.2. 

Mechanical shredding 
waste will be disposed 
of at the working face 

and must be covered at 
the end of the same 

working day it is 
received. 

Trash 30 TAC §330.3(160): Same as Rubbish. Follow incoming load acceptance 
procedures set forth in SOP Section 5.6.2. 

None 

Yard waste that is free of 
putrescible and household 
waste 

30 TAC §330.3(181): Leaves, grass clippings, yard and garden debris, and brush, including clean woody vegetative material not greater than six 
inches in diameter that results from landscaping maintenance and land-clearing operations.  The term does not include stumps, roots, or shrubs 
with intact root balls. 

Follow incoming load acceptance 
procedures set forth in SOP Section 5.6.2. 

None 

Scrap tires (slit and 
quartered or shredded and 
not from a tire 
disposer/recycler who is 
reimbursed from the State 
Waste Tire Recycling Fund) 

30 TAC §330.3(136): Scrap Tire – Any tire that can no longer be used for its original intended purpose. 

Slit and quartered or shredded refers to scrap tires that have been cut into smaller pieces and are no longer whole tires 
Follow incoming load acceptance 

procedures set forth in SOP Section 5.6.2. None 
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Prohibited Wastes: The facility will not accept the following wastes: 

 putrescible wastes; 

 household wastes; 

 regulated hazardous waste; 

 conditionally exempt small-quantity generator waste; 

 Class 1 industrial waste; 

 special wastes (with the exception of those special wastes allowed by TCEQ 
regulations at Type IV MSW facilities and noted in the above list of wastes 
that are allowed to be accepted); 

 regulated asbestos-containing materials (RACM); 

 radioactive waste; 

 prohibited polychlorinated biphenyls (PCB) waste; 

 liquid waste; 

 water and wastewater treatment sludges; 

 grease/grit trap waste; 

 lead acid storage batteries; 

 used motor vehicle oil; 

 used oil filters from internal combustion engines; 

 whole used tires or whole scrap tires for disposal; and 

 wastes incompatible with landfilling activities. 

5.6 Methods for Detection and Prevention of Disposal of 
Prohibited Waste 

This section describes the program that the facility will implement to detect and 
prevent the disposal of prohibited wastes. A list of prohibited wastes is presented 
above in the previous section of this SOP. 

5.6.1 Overview of Methods 

The following control methods are used to minimize the potential for receiving 
prohibited waste at the facility, and to detect and prevent the unauthorized disposal 
of prohibited waste at the facility: 
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 Pre-Arrival Evaluation Screening. Certain waste types must undergo a pre-
arrival evaluation screening process. These waste types, and the procedures 
that will be followed, are presented in Section 5.6.2. 

 Signage. Signs posted near the facility entrance inform potential customers of 
wastes that are not allowed and state the landfill’s requirements for 
transporters. 

 Screening at the Scale. Gate attendants answer customer inquiries and 
inform customers of the types of prohibited wastes. Gate attendants are 
trained to observe incoming waste 

 loads for unauthorized waste material and will reject loads containing 
unauthorized waste. 

 Program for Enclosed Containers and Enclosed Vehicles. Special procedures 
will apply to waste received in enclosed containers or enclosed vehicles, as 
discussed in Section 26 of this SOP. 

 Program for Detection and Prevention of Regulated Hazardous Wastes and 
Prohibited PCBs. This program is discussed below in Section 5.6.3. 

 Random Load Inspections. Random inspections of incoming loads are 
performed as discussed below in Section 5.6.3. 

 Working Face Observations. Equipment operators at the working face 
observe each load as it is unloaded and disposed of, and are trained to 
identify prohibited/unacceptable wastes, and will reject loads containing 
unauthorized waste. Further details are provided below in Section 5.6.2. 

5.6.2 Description of Procedures 

This section describes the procedures that will be implemented during all periods of 
landfill operation to screen the incoming waste and take appropriate actions. As 
noted, the facility is allowed to accept rubbish, but is not allowed to accept 
putrescible waste (nor are they allowed to accept containers with putrescible 
wastes), and applicable requirements specific to these wastes are included below. 
These procedures are also part of the program for detection and prevention of 
disposal of regulated hazardous waste and prohibited PCB wastes. These 
procedures will be made available for review by the TCEQ. The procedures will be 
modified as necessary to accomplish its purpose. 

Pre-Arrival Evaluation Screening (only applies to certain waste types, as indicated 
below):  

Pre-arrival evaluation screening procedures will be followed for the following waste 
types: (i) Class 2 industrial waste; and (ii) mechanical shredding waste. The Landfill 
Manager (or designated waste coordinator/analyst) will be responsible for 
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conducting the pre-arrival evaluation screening to determine the acceptability of the 
waste. The procedures will be as follows: 

1. The waste generator will provide the facility with completed waste profile 
documentation (either digital or hardcopy format) that describes the 
characteristics and classification of the waste. The profile documentation will 
include the addresses, contact names, phone numbers, and signatures by the 
generator. It will also include waste stream information sufficient to provide 
the facility with a clear understanding of the waste type, origin, shipping 
method, and anticipated volume/frequency of disposal. 

2. The profile documentation will describe the physical and chemical 
composition of the waste, and may include process knowledge, safety data 
sheets (SDSs), manufacturer’s literature, and/or analytical data. Any 
analytical data submitted to the facility must be less than 18 months old, 
must correlate to the information contained on the waste profile, must be 
signed, and must identify the analytical methods used and detection limits. 
The sampling, analysis, and interpretations must be in material conformance 
with currently applicable State and Federal regulatory requirements. 

3. The waste profile documentation will be maintained in the Site Operating 
Record in either hardcopy or digital format and will be made available at the 
request of TCEQ. The waste profile documentation must be kept for the life of 
the site, including the post-closure care period. 

4. The completed waste profile and any accompanying analytical test results 
will be evaluated by the facility to ensure that it meets the criteria for 
acceptance at the facility (which will confirm the waste is not a prohibited 
waste type). 

5. Generators for a waste requiring pre-arrival evaluation screening are 
required to recertify each waste stream, at a minimum, once every three (3) 
years after the original waste profile documentation is approved. This is 
intended to verify that the waste stream has not significantly changed since 
the initial characterization. 

Procedures for All Incoming Loads: 

1. The Gate attendant will observe transportation vehicles arriving at the scale 
for indications that putrescible waste, containers with any putrescible 
wastes, or any other type of prohibited waste, may be present.  Additionally: 

a. The gate attendant will obtain load documentation from transporters of 
enclosed vehicles, containers, or delivering stationary compactors to the 
landfill. Transporters without proper load documentation, route permits, 
or transportation certificates, as required by 30 TAC §330.7(c), on file 
with the landfill, will not be allowed to unload at the landfill. 
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b. For waste hauling vehicles arriving with waste that requires Pre-Arrival 
Evaluation Screening (noted in the above subsection), the gate attendant 
will obtain and review the shipping documentation accompanying the 
arriving load to confirm that the information is complete, the waste has 
previously been profiled and approved through the pre-arrival screening 
process, and that the waste matches the description on the shipping 
documentation and profile. This will involve visually comparing the 
material presented for disposal to the waste profile documentation to 
confirm that the physical characteristics (i.e., color, odor, and 
appearance) of the material match those detailed on the waste profile. 
Any discrepancies (i.e., incomplete documentation, questionable waste 
characteristics) will be resolved prior to acceptance of the waste. In the 
event the discrepancies cannot be resolved, the waste load will be 
rejected. 

2. Incoming loads will be subject to random inspections to check for prohibited 
wastes, as described subsequently in Section 5.6.3. 

3. Incoming loads will be visually inspected by appropriately trained 
equipment operators at the working face. The equipment operators will have 
the authority and responsibility to reject unauthorized loads, have 
unauthorized material removed by the transporter, and/or assess 
appropriate surcharges and have the unauthorized material removed by on-
site personnel. 

4. Should indications of prohibited wastes be detected, appropriate landfill 
personnel will be summoned to conduct a thorough evaluation of the load, 
and also the generator may be contacted for further information. The driver 
will be directed to a lined area located near the working face, where the load 
will be discharged from the vehicle. The landfill personnel inspecting the load 
will spread out and break up the waste pile and inspect the material for 
putrescible or other prohibited waste. 

5. Unauthorized waste will be placed back into the transporter’s vehicle and the 
driver will be instructed to depart the site. Or, if this is not possible, the 
facility will isolate and secure this waste (e.g., place in an appropriate 
container) to prevent its inclusion into the landfill. The Landfill Manager will 
be notified to determine the appropriate course of procedures to be 
implemented to properly manage the prohibited waste. 

6. If putrescible wastes are identified, the putrescible waste will be segregated, 
loaded into a transporter’s vehicle or into suitable collection bins, and 
removed from the site within 24 hours for disposal at a Type I landfill. 

7. A record of unauthorized waste removal and management will be maintained 
in the Site Operating Record. 
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8. The TCEQ will be notified of any incident involving the confirmed receipt or 
disposal of regulated hazardous waste or prohibited PCB waste at the facility 
as discussed below in Section 5.6.3. 

5.6.3 Program for Detection and Prevention of Regulated Hazardous 
Wastes and Prohibited PCBs 

The program for detection and prevention of disposal of prohibited waste at the 
facility, including regulated hazardous waste and prohibited PCB wastes, includes 
the following elements: 

1. Informing generators and transporters of unauthorized waste types, 
including regulated hazardous wastes and prohibited PCB wastes. 

2. Strict review of waste streams prior to acceptance as described previously in 
Section 5.6.2. 

3. Training for facility personnel to recognize regulated hazardous and 
prohibited PCB wastes, and using these skills to perform screen the incoming 
wastes at the scales and at the working face. 

4. Random inspections of incoming loads. 

5. Records of random inspections. 

6. Working face observations as described previously in Section 5.6.2. 

7. Notification to TCEQ of incidents involving the confirmed receipt or disposal 
of regulated hazardous wastes and prohibited PCB wastes. 

8. Provisions for remediation of the incident. 

Training.  The overall personnel training program that will be implemented at the 
facility will be as previously described in Section 5.4 of this SOP. This program will 
include training on topics specifically related to detection and exclusion of regulated 
hazardous waste and prohibited PCB wastes, including the following: 

 Familiarization with applicable regulations; 

 load inspection procedures; 

 identification and recognition of regulated hazardous wastes, prohibited PCB 
wastes, and other prohibited wastes; 

 waste handling procedures; 

 health and safety; 

 notification procedures; and 

 recordkeeping. 
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Load Inspection Procedure. Random inspections of incoming waste loads will be 
performed by facility personnel trained in the recognition of prohibited waste 
including regulated hazardous waste and prohibited PCB waste. In addition to the 
random load inspections, incoming loads will be visually inspected at the working 
face as described previously in Section 5.6.2. 

For the random load inspections, the Landfill Manager or designated alternate will 
objectively select an average of one (1) waste hauling vehicle per day based on days 
that the facility accepts waste. The waste hauling vehicles will be selected at varying 
times. Waste hauling vehicles that are from stationary compactors permitted in 
accordance with 30 TAC §330.7 and waste in enclosed containers or enclosed 
vehicles will be inspected in accordance with the procedures given in Section 26 of 
this SOP. The driver of the randomly selected load will be notified and instructed to 
proceed to a lined area near the working face. The waste will be spread sufficiently 
to determine the composition of the waste in order to inspect for regulated 
hazardous and prohibited PCB waste and other prohibited wastes. 

Recordkeeping. As part of the program for detection and prevention of disposal of 
prohibited waste, the following documentation will be maintained in the Site 
Operating Record: 

 Load Inspection Reports; 

 records of regulated hazardous waste or prohibited PCB waste incident 
notifications; 

 records of unauthorized material removal; and 

 personnel training. 

The Load Inspection Reports will be completed for loads subjected to random 
inspection. The reports will include the date and time of inspection, the name and 
address of the transporter, the type of vehicle, the size and contents of the load, and 
the results of the inspection. 

Management and Notification of Incidents. If regulated hazardous or prohibited PCB 
waste is detected, the waste will be promptly returned to the vehicle and the waste 
will not be disposed of at the facility. If the hauler is not available the waste will be 
properly segregated and protected against the elements, secured against 
unauthorized removal, and isolated from other waste and landfill activities until 
arrangements can be made for appropriate handling and transportation to the 
generator or an appropriately authorized facility. If known, the hauler will be 
contacted and required to remove the waste from the facility. TCEQ (and any local 
pollution agency with jurisdiction who has requested to be notified) will be notified 
of any incident involving the confirmed disposal of regulated hazardous waste or 
prohibited PCB waste in the landfill. No notification will be provided for loads 
rejected by the facility or returned to the transporter or generator (i.e., loads that 
were rejected/returned before being received by the facility). A remediation plan 
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will be submitted and coordinated with TCEQ for removal of regulated hazardous 
waste or prohibited PCB waste disposed of in the landfill. 
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6 FIRE PROTECTION PLAN 

6.1 Fire Protection Training  

Facility operations personnel (not including personnel with administrative duties 
only) will receive annual training in fire prevention and fire-fighting. The training 
will include: 

 review and discussion of this Fire Protection Plan; 

 fire prevention and hazard awareness; 

 location of fire-fighting equipment and materials; 

 operation of fire extinguishers; 

 alternate fire-fighting methods, including use of soil stockpile and water 
truck; 

 appropriate personnel protective equipment; 

 properties of methane gas and proper safety procedures; 

 facility evacuation procedures; and 

 coordination with the local fire department. 

Administrative personnel will receive annual training relating to fire prevention and 
hazard awareness and facility evacuation procedures. Records of training will be 
kept in the Site Operating Record. 

6.2 Fire Prevention 

The main potential fire hazard at this facility is operations associated with waste 
disposal (disposal truck traffic on-site, off-loading of waste at working face and 
handling waste during compaction for disposal), since some wastes are potentially 
combustible materials. Other site activities involving potentially combustible 
materials are vehicle fuel storage and dispensing, wood processing and composting, 
C&D material sorting for recycling, and landfill gas monitoring/management. 

In order to minimize fire hazards at the site, the following standards are in effect: 



 

Weaver	Consultants	Group,	LLC 
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	IV\PART	IV‐SOP.DOCX	 Rev. 0, 2/9/23 

 Part IV - SOP 

IV-27 

 Smoking is allowed only in designated areas. Smoking is specifically 
prohibited: 

- on any area of the landfill waste footprint; 

- at fuel storage and dispensing areas; 

- at material processing/recycling areas; and 

- near landfill gas management system features (gas monitoring 
probes); 

 Fuels will be stored and dispensed only in authorized areas. Efforts will be 
made to contain and control fuel spills immediately upon discovery. 

- Spilled fuel and impacted soil will be promptly collected, profiled, and 
properly disposed. 

 No unauthorized burning of solid waste will be permitted at the site. 

 “Hot loads” (burning waste from incoming loads) will not be placed at the 
working face. The gate attendants and equipment operators will observe 
incoming loads for signs of burning waste such as smoke, steam, or heat; and 
will manage hot loads as described subsequently in Section 6.4.2. 

 Waste will be properly compacted and covered with soil as described in this 
SOP. 

6.3 General Fire‐Fighting Procedures  

The following general procedures will be implemented in the event of a fire. 

 If it can be done safely, fires will be promptly extinguished by trained site 
personnel. 

 If necessary: 

- Contact the local fire department by calling 911. 

- Notify the Landfill Manager and alert other facility personnel. 

- Assess the extent of the fire and the potential for the fire to spread. 

- If safe, attempt to contain or extinguish the fire until the local fire 
department arrives. 

- Assist the local fire department as appropriate. 

- Evacuate the facility as necessary. 

In general, fire-fighting methods include smothering a fire with soil, spraying a fire 
with water, using a fire extinguisher, or separating burning material from other 
waste. Fire-fighting equipment available at the site includes: (i) a water truck; (ii) 
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fire extinguishers; and (iii) landfill equipment for transporting and placing soil or 
other earthen material to extinguish any fires. 

6.4 Area‐Specific Fire‐Fighting Procedures 

6.4.1 Working Face 

Working Face Fire-Fighting Procedures. If there is a fire at the working face, 
incoming waste receipts will be temporarily suspended or rerouted to another 
portion of the disposal area and another working face established there until the fire 
is extinguished. The following fire-fighting methods may be employed at the 
working face: 

 isolate the burning material from other waste using bulldozers and 
compactors; 

 smother with soil or other earthen material using bulldozers or compactors; 

 apply water from the water truck (replenished from on-site water sources); 

 use a fire extinguisher on small fires; 

If a fire cannot be extinguished using the above methods, the local fire department 
will be contacted immediately by telephoning 911. Facility personnel will use 
reasonable measures to contain the fire until the fire department arrives. 

Calculation of Soil Stockpile Size Requirements. A soil stockpile or borrow area 
(such as an on-site borrow area from which weekly/intermediate cover soil is 
obtained) will be available at all times to provide a source of earthen material for 
extinguishing a fire. The stockpile/borrow area will have enough earthen material 
to cover the open area of the working face to a depth of six inches. Based on the 
anticipated ranges in size of the working face at the facility, the anticipated range of 
corresponding stockpile/borrow area sizes are as follows: 

Area of Working Face  
(ft2) 

Minimum Required 
Stockpile/Borrow Size 

(yd3) 

2,500 (i.e., about 50’ x 50’) 46 
10,000 (i.e., about 1/4 acre; about 100’ x 100’) 185 

20,000 (i.e. about 1/2 acre; or 100’ x 200 370 

40,000 (i.e., about one (1) acre; or 200’ x 200’) 741 

62,500 (i.e., about 250’ x 250’) 1,157 

80,000 (i.e., about 280’ x 280’) 1,481 

The Landfill Manager or designated alternate will estimate and adjust the 
appropriate stockpile/borrow area size as needed using the above table and the 
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actual working face dimensions, or by calculating the volume in cubic yards using 
the formula: [(working face length (ft) x width (ft) x 0.5 ft thick)/27 ft3/cy].  It is 
noted that the above table of working face areas and corresponding 
stockpile/borrow area sizes show the amount of earthen material that would be 
needed for typical conditions to cover the entire working face size. As daily landfill 
operations progress, the actual size of the open, uncovered portion of the working 
face may vary, and less earthen material may be required (i.e., just a portion of that 
day's working face may be open at any one time). 

The maximum allowable size of the working face will be based on the availability of 
equipment to provide the fire protection described below (i.e., six-inch layer of 
earthen material within one hour of detection). Further, the facility will limit the 
size of the active working face to be as small an area as practical for the safe 
operation of the incoming waste hauling vehicles, operation of compaction 
equipment, and placement of weekly cover. 

Calculation of Maximum Allowable Working Face Size from Fire-Fighting (Soil 
Covering) Requirements. Sufficient on-site equipment must be provided to place a 
six-inch layer of earthen material on any waste not already covered with six inches 
of earthen material within one hour of detecting a fire. Calculations demonstrating 
that the type and number of equipment listed previously in Table IV-3 in Section 5.2 
of this SOP will be able to transport the required volume of earthen material are 
presented below. The calculation is performed to back-calculate (solve for) the 
maximum allowable size of the working face based on the equipment present and 
their earthmoving capabilities. 

 Three (3) scenarios are analyzed based on the minimum pieces of earth 
moving (firefighting) equipment that would be available depending on the 
range of waste acceptance rates, as presented in Table IV-3 in Section 5.2. 

 The equipment capabilities are as follows (using production rates published 
in Caterpillar Performance Handbook, Edition 31): 

- The equipment will push soil from the nearby stockpile(s) described 
above. 

- The average dozing distance is 100'. 

- Each piece of equipment (bulldozer(s) and compactor, when present) 
will have production equivalent to a D6 dozer pushing a loose soil 
stockpile – i.e., 624 cy/hr. 

 The working face size in square feet is solved-for by dividing the production 
capacity by the required soil thickness, using consistent units. For example, 
with one bulldozer, the maximum allowable working face size is calculated 
as: [(624 cy/hr x 27 ft3/cy) / 0.5 ft] = 33,700 ft2 (rounded to the nearest 10 
square feet). For a convenient frame of reference, this area can also be 
expressed as an equivalent square area by taking the square root of the 
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calculated area. The resulting calculation for all three scenarios is tabulated 
below. 

Scenario  Equipment Piece(s) 
Production  
Capacity  
(CY/hr) 

Area (ft2) That Can Be 
Covered by 6 inches of Soil 

in One Hour [i.e., 
Maximum Allowable 
Working Face Size] 

Equivalent 
Square 

Dimensions of  
Calculated Area 

(ft x ft) 

1 1 Bulldozer 624 33,700 180 x 180 

2 1 Bulldozer + 1 1,248 67,390 260 x 260 

3 

1 Bulldozers  
+ 2 Compactors or 
2 Bulldozers 
+ 1 Compactor 

1,872 101,090 320 x 320 

The above table presents the results of the calculation of the maximum allowable 
working face size based on the different anticipated scenarios of available 
equipment. It is noted that during a fire, other on-site equipment (e.g., water truck, 
fire extinguishers, excavator and dump truck, or scraper) can also be used to fight 
the fire.  To be conservative, the soil covering/fire-fighting capabilities of these 
other equipment pieces have not been factored into the above calculation. It should 
be recognized that these other equipment pieces will add to the fire-fighting 
capabilities at the facility and through the calculation approach given above could 
support the ability to use a larger working face. In addition to meeting the above 
requirements, the facility will also limit the size of the active working face to be as 
small an area as practical for the safe operation of the incoming waste hauling 
vehicles, operation of compaction equipment, and placement of weekly cover. Based 
on the preceding calculations, the maximum allowable working face site is 
presented in Scenario 3 (e.g., 320’ by 320’), and the typical working face size is 
presented in Scenario 2 (e.g., 260’ x 260’). 

6.4.2 Incoming Hot Load 

“Hot loads” (burning waste from incoming loads) can be identified by the presence 
of smoke, steam, heat, or flames being released from the load, or notification by the 
driver. Any truck perceived to be carrying a hot load will be directed to a portion of 
the disposal area away from the working face, where the load can be discharged 
without danger of spreading the fire. The fire will then be extinguished by 
smothering with earthen material or the application of water. The waste will only be 
transported to the working face after the Landfill Manager or designated alternate 
has determined that no potential exists for the waste to re-ignite. No smoldering or 
smoking waste will be moved to the working face. Hot loads inadvertently 
discharged at the working face and resulting in a fire will be handled in the manner 
described above for managing a fire at the working face. 
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6.4.3 Vehicle or Equipment 

If site equipment or a site-operated vehicle catches fire, the operator will attempt to 
bring the unit to a stop away from fuel areas, exposed waste material, and other 
equipment or vehicles. If possible, the operator will shut off the engine and set the 
brake. Fire may be extinguished by fire suppression equipment installed on some 
equipment or by trained personnel that will attempt to extinguish the fire using fire 
extinguishers or water. If the fire cannot be extinguished using the above methods, 
the local fire department will be contacted immediately at 911. Facility personnel 
will use reasonable measures to contain the fire until the fire department arrives. 

6.4.4 Structures 

Personnel will follow the general procedures outlined in Section 6.3 of this SOP for 
fires occurring in on-site structures. The potential for fires will be minimized by 
employing routine maintenance and cleanup. No site personnel will enter a 
structure that is on fire. 

6.4.5 Wood Processing/Composting Area 

If there is a fire at the wood processing/composting area, wood processing and 
composting activities will be temporarily suspended in the affected area until the 
fire is extinguished, and incoming related loads will be redirected away from the 
affected area. The following firefighting methods may be employed at the compost 
area: 

 smother with soil; 

 apply water from the water truck (replenished from on-site water sources); 

 isolate the burning material from other compost materials; 

 use a fire extinguisher on small fires; 

 cut a firebreak around the fire to prevent it from spreading; and/or 

 place earthen berms around the fire area to prevent it from spreading. 

If a fire cannot be extinguished using the above methods, the local fire department 
will be contacted immediately by telephoning 911. Facility personnel will use 
reasonable measures to 

contain the fire until the fire department arrives. Upon extinguishing a wood 
processing/composting area fire, the portion of the area affected by the fire will 
remain closed while the area is inspected to verify that the fire is completely 
extinguished. Inspection of the fire area will be conducted by the Landfill Manager 
or designated alternate. A soil stockpile of at least 300 cubic yards will be 
maintained within 500 feet of the compost area to assist with small fires. 
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6.4.6 Other Areas 

Fire-fighting procedures at the large items/white goods area and the C&D recyclable 
sorting area will be the same as for the working face, as described in Section 6.4.1. 

6.5 Notification of TCEQ 

If a fire is not extinguished within 10 minutes of detection, the facility will make 
every reasonable effort to contact the TCEQ Region 4 Office by phone, immediately 
but not later than four (4) hours after detection. The facility will provide the Region 
Office with a written description of the fire and resulting response within 14 days of 
the event. 
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7 ACCESS CONTROL 

7.1 Access Control Measures 

Access control to prevent unauthorized access, unauthorized dumping, and public 
exposure to the landfill is provided by: (i) fencing; (ii) control features at the main 
entrance/exit gates; (iii) locked gates at other secondary site access point(s) around 
the facility perimeter; (iv) natural barriers; and (v) site personnel awareness and 
observations for maintaining access control. The layout of the fencing around the 
site perimeter and the location of the main entrance/exit gate are shown on Parts 
I/IIA, Figure I/II-A.11 – Access Control Plan. 

Fencing and gates will serve as the primary landfill access controls. To discourage 
unauthorized entry into the landfill facility, the perimeter of the facility will be 
protected by fencing along the north, east, and south sides of the site. The fence will 
be composed of (at minimum) barbed wire, woven wire, wooden fencing, plastic 
fencing, pipe fencing, field fence, or other fence materials. To the west, the site is 
bounded by natural barriers including Village Creek and its levee. The west side of 
the site is highly vegetated, which along with the presence of the creek and adjacent 
floodplains and earthen levee, provides a natural barrier to the facility to prevent 
unauthorized access. 

The site is accessed through an entry gate at the main entrance. Secondary access 
gates along the perimeter fencing are kept locked except when in use. Entry to the 
landfill is restricted to only personnel whose entry is authorized by site 
management (e.g., the facility employees and contractors, authorized waste haulers, 
TCEQ personnel, properly identified visitors, etc.). Visitors entering the site are 
directed to the office location for check-in. 

The Gate Attendant(s) will direct waste transport drivers to the proper disposal 
area. There, the drivers will be directed to a specific unloading area. The Gate 
Attendant(s) or other site personnel will also direct drivers needing access to other 
portions of the facility (e.g., construction contractors). Additionally, when 
appropriate, signs with directional arrows and/or barricades may be placed along 
site roads to direct traffic and control interior access. 

During normal operating hours, facility personnel will be on duty at the scale house 
and in the vicinity of landfill operations to control access and disposal operations. 
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When the site is closed, the entry gate will be closed to prevent site access, and 
locked when no personnel are present on site. 

7.2 Access Control Inspection, Maintenance, and Notifications 

Access control features will be inspected monthly, and the results of the inspection 
will be documented. A breach in any perimeter fence or gate will be temporarily 
repaired within 24 hours of detection. If a breach of the perimeter fence or gate 
cannot be permanently repaired within 8 hours of detection of the breach, the 
facility will notify the TCEQ Region 4 Office along with any local pollution control 
agency with jurisdiction that has requested to be notified, within 24 hours of 
detection. For a temporary repair, the notification will include a schedule for when a 
permanent repair will be completed. Once the permanent repair is complete, the 
facility will notify the Region 4 Office of the completed repair. If a permanent repair 
is completed within 8 hours, no notification is required. 
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8 UNLOADING AREAS 

8.1 Unloading at Working Face 

Unloading of waste to be placed in the landfill will take place at the designated 
working face or recycling area under the supervision of trained site personnel. 
Equipment Operators will maintain the daily working face, the size of which will be 
limited to be as small an area as practical for the safe operation of the incoming 
waste hauling vehicles, operation of compaction equipment, and placement of 
weekly cover. Signs and barricades may be used in addition to instructions from site 
personnel to direct incoming loads to the designated unloading area. 

Equipment Operators and other staff with responsibility for the working face 
operations will be appropriately trained as specified in Section 5.4 of this SOP with 
regard to approved waste acceptance procedures and requirements. This will 
include an understanding of prohibited waste (e.g., putrescible, hazardous, PCB, 
etc.) recognition and incident management methods. One or more of these trained 
employees will direct and visually monitor disposal of incoming loads of waste at 
the working face. Trained personnel will be on duty at all times when wastes are 
being discharged at the working face and will have the authority and responsibility 
to reject unauthorized loads, to assess appropriate surcharges, and to have 
unauthorized material removed by the transporter or on-site personnel or 
otherwise properly managed by the facility. 

8.2 Unloading Unauthorized and Prohibited Wastes 

Unloading of waste in unauthorized areas is prohibited. Waste deposited in an 
unauthorized area will be removed immediately and disposed of properly. 

The methods employed at the site to detect and prevent the disposal of prohibited 
wastes were discussed in Section 5.6 and will be followed during waste unloading. If 
unauthorized or prohibited waste is detected by site personnel after it has been 
discharged, the procedures, notifications, and recordkeeping outlined in Sections 
5.6.2 and 5.6.3 will be followed for the type of waste involved in the incident. 
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8.3 Large Items/White Goods Unloading and Collection Area 

A staging area to unload and store received/salvaged large items/white goods (e.g., 
appliances) is allowed to be maintained at the site, either located on waste within 
the current landfill footprint, or in areas within the future landfill footprint. This 
area will have a size not larger than 100 feet by 100 feet. This storage area is 
allowed to move from time to time based on landfill operational needs. The 
materials allowed in this area are only those large items/white goods that have been 
received/salvaged from the authorized waste streams that are allowed to be 
accepted at this facility. The unloading of such items will be supervised by site 
personnel and the large items/white goods area will be policed regularly to ensure 
that any waste materials other than large items/white goods are removed and 
deposited in the landfill. 

8.4 Wood Processing/Composting Area 

An unloading and stockpiling area associated with the wood processing/composting 
area is allowed to be maintained at the site to facilitate segregation of 
uncontaminated wood materials (e.g., brush, leaves, grass clippings, other wood 
materials) and subsequent on-site grinding/chipping/mulching or composting. 
Compostable materials are items such as source-separated yard trimmings, clean 
wood material, vegetative material, pre-consumer green waste, paper, manure, 
clean soils, sand, and mulch. The wood processing/composting area will be a 
maximum of 15 acres in size and is allowed to be either located on waste within the 
current landfill footprint, or to be located in areas within the future landfill 
footprint. This area is allowed to move from time to time based on landfill 
operational needs. The materials allowed in this area are only those wood 
processing/composting materials that have been received from the authorized 
waste streams that are allowed to be accepted at this facility. The unloading of 
brush, wood, and compostable materials will be supervised by site personnel and 
the storage/processing area for these materials will be inspected monthly to ensure 
that any non-brush/wood/compostable materials are removed and deposited in the 
landfill. A composting area plan, providing additional operational details related to 
composting, is provided in Appendix IVB of this SOP. 

8.5 C&D Recyclable Sorting Area 

A special area to stage/sort and store potentially recyclable C&D materials 
received/salvaged at the facility is allowed to be maintained at the site, either 
located on waste within the current landfill footprint, or in areas within the future 
landfill footprint. This area will have a size not larger than two (2) acres. This area is 
allowed to move from time to time based on landfill operational needs. The 
materials allowed in this area are only those C&D materials that have been 
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received/salvaged from the authorized waste streams that are allowed to be 
accepted at this facility. The unloading of such items will be supervised by site 
personnel and the C&D recycling area will be inspected monthly to ensure that any 
non-recyclable C&D materials are removed and deposited in the landfill. 

8.6 Other Areas 

Waste in Enclosed Containers or Enclosed Vehicles. Section 26 of the SOP contains 
special procedures that will be implemented for waste received in enclosed 
containers or enclosed vehicles. 

Empty Containers. Empty containers (not containing waste) are allowed to be 
stored at the facility as long as they do not interfere with the operations of the 
landfill. The containers are allowed to be moved from time to time. Containers will 
not be stored if they contain waste, and storage of the containers will preclude 
nuisance conditions or the discharge of pollutants from the area. 
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9 FACILITY OPERATING HOURS 

Waste Acceptance Hours. The operating times when the facility is allowed to accept 
waste are 4:00 a.m. to 8:00 p.m., seven days a week. 

Operating Hours – Heavy Equipment / Transport. The operating times when the 
facility is allowed to operate heavy equipment for conducting landfill operations 
(e.g., waste compaction; earthmoving; cover soil excavation, spreading, and 
placement; on site construction or maintenance activities involving heavy 
equipment; etc.) and transport non-waste materials on or off site are 3:00 a.m. 
through 10:00 p.m., seven days a week. 

Operating Hours – Other Activities. Site monitoring, surveying, maintenance, and 
other activities not requiring heavy equipment operation do not require specific 
approval and may be performed 7 days per week, 24 hours per day. 

Alternate / Additional Operating Hours. The facility may request TCEQ approval of 
alternate waste acceptance or operating hours up to five (5) days in a calendar-year 
period to accommodate special occasions, special purpose events, holidays, and 
other special occurrences. Also, the TCEQ Region 4 Office may allow additional 
temporary waste acceptance or operating hours to address disasters, emergency 
situations, or other unforeseen circumstances that could result in the disruption of 
waste management services in the area. The facility will record in the Site Operating 
Record the dates, times, and durations when any alternate or additional operating 
hours are used. 

Waste acceptance and operating hours outside default regulatory time periods are 
necessary to support the safe and efficient transportation, storage, processing, 
disposal, and other management of municipal solid waste generated within the 
communities and other areas served by the facility. 

Reasons for Operating Hours.  Operating hours beyond the default hours in 30 TAC § 
330.135(a) are currently authorized by the TCEQ Executive Director via the issued 
and active Permit MSW-1983C (and were also authorized in predecessor permits 
issued for this facility). As such, this facility has a multi-decade operating history 
that allows operations beyond the default hours. For this SOP under permit 
amendment application MSW-1983D, no changes to the facility operating hours are 
proposed. The reason for the long-established operating hours is to accommodate 
the needs of our customer businesses and individuals in the communities this 
facility serves by offering a convenient window of operating hours for making waste 
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deliveries. Correspondingly, these hours allow for the safe, efficient, and cost-
effective management of processing and disposal activities at the facility. The 
operating hours account for customers who may be required by contract or 
otherwise choose to schedule waste collection services in the overnight or early 
morning hours, so that they may make their delivery into this facility promptly upon 
arrival, rather than lining up each morning outside the facility to wait for the gates 
to open. This also allows customers to travel to and from the facility during off-peak 
hours of traffic in the DFW Metroplex area, helping them avoid (and further 
contribute to) traffic congestion in the region. The ability to operate on weekends 
also provides a much-needed option for small haulers and members of the public for 
whom making waste deliveries during their typical Monday through Friday work 
week is not feasible. 
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10 SITE SIGNS 

A conspicuous sign measuring at least 4-ft by 4-ft will be maintained at the site 
entrance. The sign will be readable from the facility entrance and will state, at a 
minimum, in letters at least 3 inches high: 

 the name of the facility; 

 the facility MSW permit number; 

 the type of site (i.e., Type IV); 

 the hours and days of operation; 

 a 24-hour emergency contact phone number(s); and 

 the phone number of the local fire department. 

The contact phone number(s) will reach an individual with the authority to obligate 
the facility at all times that the facility is closed. 

Other signs will be posted at the site entrance/gatehouse area or along roads within 
the site to provide pertinent rules, operational procedures, traffic control 
procedures, warnings, and other relevant site information including 
unauthorized/prohibited wastes. 
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11 CONTROL OF WINDBLOWN SOLID WASTE AND LITTER 

The site will be operated in such a way as to minimize windblown material, using a 
combination of the measures described below. 

 Incoming waste hauling vehicles will be encouraged to use adequate 
covers/tarps or other means of securing and containing the load during 
transport. The adequacy of covers will be checked at the gatehouse, and a 
sign will be prominently displayed at the gatehouse stating that all loads 
shall be properly covered. 

 The active working face will be limited in size to as small an area as practical 
for the safe operating of the incoming waste hauling vehicles, operation of 
compaction equipment, and delivery/placement of weekly cover soils. 

 Waste will be compacted with heavy equipment as it is placed at the working 
face. 

 Cover soil will be applied to the working face at least once each week (as 
described in Section 24 of this SOP) and may be applied more frequently as 
needed to assist with the control of windblown waste. 

 Perimeter fencing. 

 Should windblown waste or litter escape the facility control measures and 
cross onto adjacent property, the facility will contact the adjacent property 
owner to seek permission for litter pick-up. 

 The excavation and above-grade filled areas will provide some additional 
protection from prevailing winds. 

 Temporary litter control fences include portable panels with wire-mesh 
screens of varying heights that can be placed as necessary, and as close as 
practicable near the downwind side of the working face. 

The number, location, and maintenance of temporary fences will be determined by 
the Landfill Manager or designated alternate as needed based on operating and 
weather conditions. 

Weather conditions may result in material occasionally being blown away from the 
working face during waste placement operations and along fences and access roads. 
Facility personnel (e.g., equipment operators and/or laborers) will collect litter 
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within and around the site each day that the facility is operating. Windblown 
materials will be collected and returned to the active disposal area. 
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12 EASEMENTS AND BUFFER ZONES 

This section of the SOP describes easement protection and buffer zones at the site. 

12.1 Easements  

Requirements: No solid waste unloading, storage, disposal, or processing operations 
shall occur within any easement, buffer zone, or right-of-way that crosses the site; 
and no solid waste disposal shall occur within 25 feet of the center line of any utility 
line or pipeline easement unless otherwise authorized by the Executive Director. All 
pipeline and utility easements must be clearly marked with posts that extend at 
least six feet above ground level, spaced at intervals no greater than 300 feet. 

Protection of Site Easements: Existing easements on or adjacent to the site are 
presented in Section 2 of Parts I/IIC.  A drawing showing the easements in relation 
to the limits of waste is presented in Parts I/IIC, Drawing I/IIC-1.  As shown, there 
are no easements or rights-of-ways within the waste footprint. 

12.2 Buffer Zones  

Requirements: A buffer zone is defined as a zone free of municipal solid waste 
processing and disposal activities within and adjacent to the facility boundary on 
property owned or controlled by the owner or operator.  No solid waste unloading, 
storage, disposal, or solid waste processing and disposal operations will occur 
within any buffer zone.  The buffer zone must not be narrower than necessary to 
provide for safe passage for fire-fighting and other emergency vehicles. 

Site Buffers: Buffer zones extending from the limit of waste to the facility boundary 
or adjacent to the facility boundary on property owned by the owner/operator will 
be as shown on the facility layout plan presented in Parts I/II, Appendix I/IIC, Figure 
I/IIC-1.  As shown, a 50-ft (min) buffer is maintained.  Additionally, the recycling-
related storage/processing areas will be located (discussed in Section 8) such that 
they will meet the required 50-ft (min) buffer requirement.  Buffer zones shall be 
clearly marked and maintained as detailed in Section 13 of this SOP. 
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13 LANDFILL MARKERS AND BENCHMARK 

13.1 Required Landfill Markers 

Landfill markers, consisting of metal or wood (or other durable material) posts 
extending at least 6-ft above ground level will be used to clearly mark specific site 
features. The markers will be color-coded to differentiate between features and will 
be visible during operating hours. The type, placement, and color-coding system for 
the markers are described below. 

1. Facility Boundary Markers (Black) – Facility boundary markers will be 
placed at each corner of the facility and along each boundary line of the 
permit boundary at intervals no greater than 300 ft. Fencing is allowed to be 
placed within these markers as required. 

2. Buffer Zone Markers (Yellow) – Markers identifying the buffer zone will be 
placed along each buffer zone boundary at all corners and between corners 
along the buffer zone at intervals no greater than 300 ft. Placement of the 
landfill grid markers (discussed below) is allowed to be made along a buffer 
zone boundary. 

3. Easements and Rights-of-Way Markers (Green) – Easement and right-of-way 
markers will be placed along the centerline or boundary edges of pipeline 
and utility easements and along the boundary of a right-of-way at intervals 
no greater than 300 ft and at each corner within the site and at the 
intersection of the facility boundary. 

4. Site Landfill Grid System Markers (White) – A landfill site grid system must 
be installed. The site grid system consists of lettered and/or numbered 
markers. The grid system will encompass at least the area expected to be 
filled within the next 3-yr period. Markers will be spaced no greater than 
100-ft apart measured along perpendicular lines. Where markers cannot be 
seen from opposite boundaries, intermediate markers will be installed. 

5. SLER Area Markers (Red) – SLER area markers will be placed so that areas 
for which a SLER has been submitted and approved by TCEQ are readily 
determinable. Such markers are to provide site workers immediate 
knowledge of the extent of approved disposal areas. These markers will be 
located so that they are not susceptible to being damaged during operations. 
The location of the SLER markers will be tied into the site grid system and 
will be reported on each SLER submitted. SLER markers will typically be 
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placed at the corners (boundaries) of the lined cell and will not be placed 
inside constructed areas. The SLER markers will be maintained for at least as 
long as the disposal cell for which they are marking is active. 

6. Flood Protection Markers (Blue) – Flood protection markers will be installed 
along the boundary of the 100-year floodplain within the facility permit 
boundary. The area subject to flooding shall be marked by means of 
permanent posts spaced not more than 300 feet apart or closer if necessary 
to retain visual continuity. 

13.2 Permanent Benchmark 

A permanent benchmark has been established at the site. The benchmark has a 
bronze marker set in concrete with the benchmark elevations and survey dates 
stamped on it. The benchmark is established at the site in an area that is readily 
accessible and will not be used for disposal. The location, coordinates, and elevation 
of the benchmark are shown on the facility layout plan in Parts I/II, Appendix I/IIA, 
Figure I/II – A.1. The benchmark elevation was established using known and 
reliable benchmarks in the area, including nearby National Geodetic Survey (NGS) 
monuments (Note: NGS was formerly named the United States Coast and Geodetic 
Survey). 

13.3 Inspection and Maintenance of Markers and Benchmark 

The benchmark and all required site markers will be maintained so that they are 
visible during operating hours and will not be obscured by vegetation. Markers that 
are removed or destroyed will be replaced within 15 calendar days of removal or 
destruction. Landfill markers will be inspected monthly to ensure that they comply 
with the requirements of this SOP, and documentation of the inspections will be 
maintained at the facility. Markers that are damaged, missing, or that do not meet 
the regulatory requirements will be repaired or replaced within 15 calendar days of 
discovery of the deficiency. All markers will be repainted or otherwise maintained 
as necessary to retain visibility. 
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14 MATERIALS ALONG THE ROUTE TO THE SITE 

Waste hauling vehicles arriving at the landfill will be encouraged to use adequate 
covers/tarps or other means of securing and containing the load during transport to 
prevent the escape of any part of the load enroute to the site or on the site by 
blowing or spilling. The adequacy of covers will be checked at the gatehouse, and a 
sign will be prominently displayed at the gatehouse stating that all loads shall be 
properly covered. Additionally, the facility may elect to add a surcharge, as 
appropriate, to encourage compliance. 

Once per day on days when the facility is receiving waste, site personnel will pick up 
existing litter spilled along and within the rights-of-way of Dick Price Road (which is 
the public access road serving the facility) for two miles in either direction from the 
entrance used for the delivery of waste to the facility.  This activity will be 
documented to demonstrate compliance. The facility will also consult with 
applicable state (i.e., Texas Department of Transportation), county, and/or local 
governments having maintenance authority over those road segments. 



 

Weaver	Consultants	Group,	LLC 
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	IV\PART	IV‐SOP.DOCX	 Rev. 0, 2/9/23 

 Part IV - SOP 

IV-47 

15 LARGE ITEMS/WHITE GOODS 

Large, heavy or bulky items/white goods received at the site may have a designated 
unloading, collection and staging area; and are allowed to be salvaged/recycled as 
described in Section 19.1 of this SOP or may be disposed of at the working face. 
Items classified as large items or white goods may include, but are not limited to, 
appliances, air conditioner units, and large metal pieces. The materials allowed in 
this area are only those large items/white goods that have been received/salvaged 
from the authorized waste streams that are allowed to be accepted at this facility. 

Care will be taken during disposal of large items to ensure they do not interfere with 
continued waste filling, and that smaller waste items are placed and compacted in 
and around the large item(s). 

No chlorofluorocarbon (CFC)-containing appliances, or electrical equipment 
containing prohibited PCBs, will be accepted for disposal. Appliances such as 
refrigerators, freezers, and air conditioning units that have had CFCs removed and 
have certification of removal in accordance with Chapter 40 to the Code of Federal 
Regulations (40 CFR) § 82.156(f)(2) as amended (now § 82.155(b)(2)) are allowed 
to be accepted for disposal. In accordance with 40 CFR § 82.156(f) as amended (now 
§ 82.155(b)(2)(ii)), signs will be posted indicating that appliances containing CFCs 
will not be accepted for disposal. 

CFC-containing appliances such as refrigerators, freezers, and air conditioning units 
that are accepted for recycling (rather than disposal) will have a licensed CFC 
recovery technician come on-site to recover the CFCs or will be sent to an off-site 
facility for CFC recovery, in accordance with 40 CFR § 82.156(f) as amended (now § 
82.155(b)). These items are allowed to be stored as potentially recyclable materials 
as described in Section 19.1 of this SOP prior to CFC recovery or shipment to an 
off-site facility. 
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16 ODOR MANAGEMENT PLAN 

16.1 Identification of Potential Odor Sources  

As a Type IV MSW facility, the allowable waste stream (i.e., brush, C&D, and rubbish-
type materials) will reduce the potential for odor generation compared to other 
MSW facilities (e.g., Type I MSW landfills). Specifically, more odorous putrescible 
wastes, sludges, grease or grit trap wastes, liquid wastes, or dead animals are not 
allowed to be accepted at the facility, thereby eliminating the potential for 
generation of odors by these sources. 

Potential odor sources at the facility may include allowable wastes delivered to the 
landfill and undergoing decomposition, the open working face, ponded water, or 
contaminated water. 

16.2 Odor Control Measures  

Control measures to further minimize odor generation and emissions, and to 
address specific potential sources, are as follows: 

 Incoming wastes will be promptly landfilled and compacted. Wastes with 
odors will be promptly covered with other waste or with cover soil (see 
below). 

 Cover will be applied on a weekly basis at minimum (per Section 24 of this 
SOP), to minimize conditions which could result in odors. If necessary, cover 
soil will be placed more frequently than weekly, or a cover soil thickness of 
greater than 6-inches will be used. 

 Contaminated water may become a source of odors and will be segregated 
from clean surface water (i.e., storm water runoff) and managed in 
accordance with the Contaminated Water Management Plan (see Appendix 
IVA of this SOP for applicable operational details). 

 Ponded water over waste disposal areas at the site will be controlled as 
described in Section 25 of this SOP, which will help eliminate the potential 
for occurrence of odors associated with ponded water. 
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17 DISEASE VECTOR CONTROL 

Because of the types of waste the facility is allowed to accept and those that are 
prohibited, the attraction of disease vectors is expected to be minimal. In particular, 
the facility will not accept putrescible wastes, which are the types of wastes that 
most commonly attract vectors, such as rodents, excessive bird populations, flies, 
and mosquitoes.  Also, the facility’s routine operational requirements are designed 
to prevent vector habitation through the compaction and covering of waste and 
periodic grading/site-maintenance to eliminate potential environments that can 
attract vectors (e.g., eliminating weeds around the working face, eliminating ponded 
water). 

Notwithstanding the foregoing, facility personnel will monitor ongoing operations 
and be prepared to take additional action as necessary to control vectors. These 
actions may include, as deemed appropriate by the Landfill Manager, any of the 
following measures: 

 temporarily applying cover more frequently than once per week; 

 temporarily applying a thicker layer of cover; 

 use of bird control measures such as pyrotechnics, baiting, decoys, etc. to 
discourage birds at the site and scare them away if they become a nuisance; 
and/or 

 contracting with professional exterminators, if necessary, to control rodents 
or other pests that appear at the site. 
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18 SITE ACCESS ROADS 

18.1 Description of Site Roads 

All-weather roadways will be used to provide access during wet weather from the 
site entrance at Dick Price Road (public roadway) to the waste unloading area being 
used during wet weather. On-site access roadways will be maintained in a clean and 
safe condition. At the facility, all-weather landfill access is provided by a paved 
entrance road from the entrance driveway along Dick Price Road to just beyond the 
scales, where the road then transitions to an all-weather surface that continues as 
an internal access road onto the landfill to the waste unloading area. 

Additional internal roads needed to access waste unloading areas will be 
established to provide waste vehicle access and facilitate site operations as waste 
filling progresses. These internal roads will be accessed from the facility entrance 
road described above. Internal roads for use during wet weather conditions will be 
maintained so that continuous access to waste disposal areas is provided during 
both wet and dry weather. Reflective guideposts or other suitable reflective 
equipment may be used as needed along select internal access roads used between 
the scale house and disposal areas to help direct traffic during early morning or 
evening operations. 

18.2 Mud and Dust Control Measures 

The all-weather road surfacing on the internal roads, and the paved access road 
between the scale area and the entrance/exit to Dick Price Road will minimize dust 
generation and mud tracking by vehicles exiting the facility. The site will also utilize 
a motorized power broom or other equipment to remove dust, debris, and mud 
from the paved site access road; and a water truck to minimize dust generation, as 
needed and described further below. 

Tracked mud and associated debris at the access to the facility on the public 
roadway will be removed at least once per day on days when mud and associated 
debris are being tracked onto the public roadway. Secondary site access points will 
also be inspected and cleaned as necessary when in use. If mud or other associated 
debris is observed, it will be removed using the power broom or other equipment; 
and if additional efforts are necessary to remove mud or other associated debris 
from the roads, by spray-washing the road surface using a water truck or other 
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equipment. Site access roads may also be graded and maintained periodically as 
deemed appropriate by the Landfill Manager or designated alternate as needed to 
minimize depressions, ruts, and potholes, which can lead to mud formation. 

During dry weather, the operator will control dust by periodically watering site 
roads using the water truck and/or sweeping the roads. 

18.3 Road Maintenance Frequencies  

Litter and any other debris along on-site access roadways will be picked up at least 
daily and taken to the working face or otherwise properly managed by facility 
personnel (e.g., equipment operators or laborers). On-site access roadways will be 
regraded by equipment operators to minimize depressions, ruts, and potholes at a 
minimum frequency of once per year. 
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19 SALVAGING AND SCAVENGING 

19.1 Salvaging 

Salvaging, defined as the “controlled removal of waste materials for utilization, 
recycling or sale,” is allowed to be performed at the facility. Salvaging will not be 
allowed to interfere with prompt disposal of solid waste or otherwise create unsafe 
operating conditions or a public health nuisance. No items will be salvaged from the 
working face if the salvaging would endanger site personnel. 

Potentially recyclable items such as shingles, sheetrock, cardboard, tires, land 
clearing debris, metal, concrete, bricks, large items/white goods, or other inert 
materials are allowed to be salvaged. Special wastes received at the disposal facility 
will not be salvaged. Pesticide, fungicide, rodenticide, and herbicide containers will 
not be salvaged unless bring salvaged through a state-sponsored recycling program. 

Salvaged items will be temporarily stored in a designated area(s) at the landfill [i.e., 
the large items/white goods area and the C&D recyclable sorting area] located 
within the current or future waste footprint. Due to the location of access roads and 
waste placement, the location of these areas may vary over time. Concrete, bricks, or 
other inert materials are allowed to be used on-site for erosion control, road base 
materials, or other similar uses. Salvaged items will be removed often enough to 
prevent them from becoming a nuisance, to preclude the discharge of any pollutants 
from the area, and to prevent an excessive accumulation of the material at the site. 
Potentially recyclable materials will not be stored at the facility for more than 180 
days. 

19.2 Scavenging 

Scavenging, defined as the “uncontrolled and unauthorized removal of materials at 
any point in the solid waste management system,” will not be allowed at the facility. 
Scavenging will be prevented through the following controls: 

 Access control measures such as fencing, gates, and facility personnel duties 
(described in Section 7.1); 

 Access control inspections and maintenance (e.g., fence inspection and repair 
as described in Section 7.2); 
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 Litter control and pickup (described in Section 11); 

 Vector control actions (described in Section 17); and 

 Application of weekly cover, and inspection/repairs to cover (described in 
Section 24). 
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20 ENDANGERED SPECIES PROTECTION 

Requirement: A facility and the operation of the facility must not result in the 
destruction or adverse modification of the critical habitat of endangered or 
threatened species, or cause or contribute to the taking of any endangered or 
threatened species. Facilities must be operated in conformance with any 
endangered or threatened species protection plan required by the commission. 

Site-Specific Conditions and Protection: The U.S. Fish and Wildlife Services (FWS) 
and Texas Parks and Wildlife Department (TPWD) were contacted to request 
information regarding endangered or threatened species or their critical habitat 
with respect to the site.  The FWS and TPWD response letters are included in 
Appendix I/IIB.  In addition, a site-specific threatened and endangered species 
habitat assessment was completed by Weaver Consultants Group, LLC in November 
2021 (refer to the TPWD tab in Appendix I/IIB).  This study concluded that the area 
within the permit boundary would not likely be occupied by any federally-listed 
threatened and endangered species. 

Therefore, it is concluded that the expansion of the Fort Worth C&D Landfill will not 
result in the destruction or adverse modification of the critical habitat of any 
threatened or endangered species, or cause or contribute to the taking of any 
threatened or endangered species. 
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21 LANDFILL GAS CONTROL 

The monitoring and control of landfill gas will be in accordance with the approved 
Landfill Gas Management Plan presented in Part III, Appendix III I of the Site 
Development Plan. As stated in Section 3.1 of this SOP, the Landfill Gas Management 
Plan, as well as related landfill gas monitoring records and submittals, will be 
included in the Site Operating Record. Submittals will be made to TCEQ as outlined 
in the Landfill Gas Management Plan. 
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22 OIL, GAS, AND WATER WELLS 

Information on nearby water wells and oil/gas wells is presented in Sections 2.5 of 
Parts I/II. 

22.1 Oil and Gas Wells 

As described in the above-referenced section, no existing or abandoned oil/gas 
wells were identified as being within the permit boundary. In the event that an oil or 
gas well is discovered during site development, the facility will: 

 Within 30 days of discovery, provide written notification to the TCEQ’s 
Executive Director of the location of any oil well, natural gas well, or other 
well associated with mineral recovery. 

 Expose and cut the casing a minimum of 2-ft below the bottom of excavation 
for the liner at that location, followed by capping and plugging the well in 
accordance with all applicable rules and regulations of the Texas Railroad 
Commission, or other applicable state agency. 

 Provide the Executive Director with written certification that all such wells 
have been capped, plugged, and closed in accordance with all applicable rules 
and regulations of the Texas Railroad Commission. 

 Submit to the Executive Director of the TCEQ a copy of the well plugging 
report that was submitted to the appropriate state agency, within 30 days 
after the well has been plugged. 

22.2 Water Wells  

As described in the above-referenced section of Part II, no water wells were 
identified as being within the permit boundary. In the event that an on-site water 
well is discovered during the site development, the facility will: 

 Within 30 days of discovery, provide written notification to the TCEQ’s 
Executive Director of the location of the water well. 

 Expose and cut the casing a minimum of 2-ft below the bottom of excavation 
for the liner at that location, followed by capping and plugging the well in 



 

Weaver	Consultants	Group,	LLC 
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	IV\PART	IV‐SOP.DOCX	 Rev. 0, 2/9/23 

 Part IV - SOP 

IV-57 

accordance with all applicable TCEQ rules and regulations, or the rules and 
regulations of any other applicable state agency. 

 Provide the Executive Director with written certification that all such wells 
have been capped, plugged, and closed in accordance with all applicable rules 
and regulations. 

Other types of wells will be plugged in accordance with the rules and regulations of 
the applicable state agency, and a copy of the well plugging report will be submitted 
to the appropriate state agency and the TCEQ within 30 days after the well has been 
plugged. 

The facility will submit a permit modification application to TCEQ identifying any 
proposed changes to the liner installation plan as a result of any oil, gas, or water 
well abandonment. 
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23 COMPACTION 

Waste will be compacted to provide more efficient use of available disposal capacity, 
to minimize future consolidation and settlement, to help provide a firmer base for 
proper application of intermediate and final cover, as well as aid in fire protection 
and litter control. 

Upon unloading, incoming waste will be spread at the working face by a bulldozer or 
landfill compactor. Trained equipment operators will then use the heavy equipment 
to move, shape, and make repeated passes on the material to sufficiently minimize 
voids and produce a compact mass. The number of passes will depend upon the 
nature of the waste that is being compacted. 
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24 LANDFILL COVER 

This section contains the general provisions for weekly, intermediate, and final 
cover for the facility. The Executive Director may grant a temporary waiver from the 
requirements for weekly and intermediate cover if site management demonstrates 
that there are extreme seasonal climatic conditions that make meeting such 
requirements impractical. 

24.1 Soil Management 

Soil will be obtained from on-site and off-site soil borrow sources and will be 
maintained in a soil stockpile as needed for facility operations, including application 
of cover and fire protection. The earthen material will consist of soil that has not 
previously come in contact with waste and will be of sufficient volume to meet the 
fire protection requirements specified in Section 6.4 of this SOP. As this earthen 
material is used, it will be replenished as soon as practical to meet the 
aforementioned fire protection requirements. 

24.2 Weekly Cover 

Cover will be placed at least weekly (i.e., all solid waste will be covered within one 
week or less of its placement at the working face). The purposes of weekly cover 
include minimization of fire hazards, odors, blowing litter, vector food and 
harborage, and infiltration of precipitation. In addition, cover materials should 
discourage scavenging, limit erosion, and improve the aesthetic appearance of the 
facility. 

For standard soil cover as weekly cover, a minimum thickness of six inches of well-
compacted soil will be applied in one lift. Scrapers or dump trucks will transport 
cover soil to the working face. A bulldozer or compactor will apply the soil cover. 
Soil cover will be clean soil material that has not been mixed with solid waste. Care 
will be taken to avoid mixing the landfilled waste with the soil cover material. 

The facility may use a mixture of soil and mulch/compost as weekly cover to 
improve  the soil’s ability to withstand erosion. The amount of mulch/compost will 
not exceed 50 percent by volume of the cover applied (the remainder of which will 
be clean soil). Prior to its use, the facility will request a temporary authorization that 
includes an alternative cover operating plan (ACOP) [addressing the information 
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required by 30 TAC §330.165(d)(1)(A) – (E)] and necessary provisions to conduct 
the trial period of usage, submit the required status reports, and obtain a permit 
modification to revise the permit to allow use of the soil and mulch/compost 
mixture on an ongoing basis after successful completion of the trial period. The 
facility will submit the temporary authorization request per the provisions of 30 
TAC §305.62(k). Upon completion of the demonstration period a permit 
modification under the provisions of 30 TAC §305.70(l) will be submitted to TCEQ 
as a non-notice permit modification to incorporate the ACOP as an appendix to the 
SOP. The ACOP may be revised as necessary upon completion of the demonstration 
period to incorporate any changes to the use of the alternative cover during the trial 
period. 

Storm water runoff from areas that have intact weekly cover is not considered as 
having come in contact with the working face or waste (i.e., uncontaminated water). 

The Landfill Manager or designated alternate will document the weekly cover 
placement and indicate that he/she has visually verified the thickness and condition 
of the cover in a Cover Application Log (see Section 24.6 of this SOP). 

24.3 Intermediate Cover 

All disposal areas that will receive additional waste but have been inactive for 
longer than 180 days will be covered with intermediate cover. This intermediate 
cover will consist of an additional 6 inches of suitable earthen material applied over 
the weekly cover, for a total of at least 12 inches of material. The top 6 inches of this 
intermediate cover shall be material that is capable of sustaining native plant 
growth, graded to help prevent ponding of water, and seeded or sodded to control 
erosion (or consist of a material approved by the Executive Director that will 
otherwise control erosion). 

Storm water runoff from areas that have intact intermediate cover is not considered 
as having come in contact with the working face or waste (i.e., uncontaminated 
water). Refer to the Intermediate Cover Erosion and Sediment Control Plan 
(ICESCP) presented in Attachment 2H of Part III (the Site Development Plan) for 
details on the erosion controls and management practices that shall apply to areas 
with intermediate cover draining to the site perimeter surface water management 
system. 

When areas that have received intermediate cover are to become active again, the 
intermediate cover is allowed to be stripped off for use as weekly cover. 
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24.4 Final Cover 

Final cover placement will occur in accordance with the Closure Plan (Appendix IIIJ 
of the Site Development Plan). 

The final cover grading plan (i.e., landfill completion plan showing final contours) 
and final cover system components are presented in the Parts I/II. Specifically, refer 
to Parts I/II, Figure I/II – 2.1 for the final cover grading plan, and Site Development 
Plan Appendix IIIJ for the Closure Plan describing the final cover system 
components. 

The Closure Plan presents the specific requirements and schedules for closure 
activities, and related final cover system specifications, Quality Assurance/Quality 
Control (QA/QC) requirements, certification requirements, notifications, etc. This 
includes requirements for establishing vegetation on the final cover. During the 
early stages of vegetative growth, mulching, slope soil regrading, and mowing will 
be performed as required to promote a complete vegetative coverage and effective 
erosion control. 

24.5 Cover Inspection, Repair of Erosion, and Final Cover 
Maintenance 

24.5.1 Inspection 

During the active life of the landfill, inspection of intermediate and final cover, 
including checking for erosion and ponded water, will be performed on a weekly 
basis. The reports of these inspections will be maintained as part of the Site 
Operating Record. 

24.5.2 Repair of Erosion 

Erosion gullies or washed-out areas deep enough to jeopardize the intermediate or 
final cover (i.e., exceeding four inches in depth as measured from the vertical plane 
of the erosion feature and its 90-degree intersection with the horizontal slope face 
or surface) shall be repaired within five (5) days of detection unless the TCEQ 
regional office approves an extension (e.g., due to inclement weather, unfavorable 
seasonal weather conditions, extent of the damage and resulting repair work 
needing more time to complete, etc.). Repairs will typically consist of regrading, 
backfilling, compacting, and seeding, as necessary. The dates of detection of erosion 
and completion of repairs, and reasons for any delay of repairs, will be documented 
in the Cover Inspection Record (see Section 24.6). 
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24.5.3 Final Cover Maintenance 

Maintenance of the integrity and effectiveness of the final cover system (cap) shall 
include mowing, and regular inspections and repairs to correct stressed or dead 
vegetation, erosion, settlement, cracking, and standing water. 

 The final cover vegetation will be mowed periodically to maintain healthy 
vegetation, avoid die-out due to shading, eliminate woody-stemmed 
vegetation, and provide for adequate inspection of the cover system. 

 The final cover will be inspected for conditions that could impact cover 
integrity, including settlement, ponding water, burrowing animals, erosion, 
stressed or dead vegetation, and seeps. 

 Settled, depressed, or eroded areas will be filled with soil and graded to 
provide positive drainage, and then revegetated. The top six inches of soil fill 
used for repairs will be capable of supporting vegetation. Repair materials 
will be placed in a manner consistent with the original final cap system 
construction. 

 Surface water conveyance devices on the cover will be inspected and 
maintained. 

Areas with stressed or dead vegetation will be evaluated to determine the cause, 
and appropriate actions will be taken such as reseeding the areas or checking for the 
presence of landfill gas. 

After Final Closure of the facility, the final cover will be inspected, repairs made, and 
documented in accordance with the Post Closure Plan (Appendix IIIK of the Site 
Development Plan). 

24.6 Cover Documentation and Inspection Record 

24.6.1 Cover Application Documentation 

The Landfill Manager or designated alternate will maintain on a weekly basis a 
Cover Application Log to document those site grid areas where weekly cover and/or 
intermediate cover have been placed. The log will be kept at the site, readily 
available for inspection by the TCEQ and authorized agents or employees of local 
governments having jurisdiction. The log for weekly and intermediate cover will 
specify the date cover was placed, the method used, and the last area where cover 
was placed. For final cover, the log will specify the area covered, the date cover was 
applied, and the thickness applied that date. The Landfill Manager or designated 
alternate must sign each log entry to certify the work was accomplished as stated. 
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24.6.2 Cover Inspection Record 

A Cover Inspection Record will also be maintained weekly and kept by the Landfill 
Manager or designated alternate to document the inspections described in Section 
24.5, including the findings and any corrective actions (e.g., repairs) taken when 
necessary. For repairs made to the final cover system, the Cover Inspection Record 
will specify the area covered, the dates final cover was applied (repaired), and the 
thickness applied. The Landfill Manager or designated alternate will sign each entry 
to certify that the work was accomplished as stated in the record. The Cover 
Inspection Record will be placed in the Site Operating Record. 



 

Weaver	Consultants	Group,	LLC 
Q:\WASTE	CONNECTIONS\FORT	WORTH	C&D\EXPANSION	2021\PART	IV\PART	IV‐SOP.DOCX	 Rev. 0, 2/9/23 

 Part IV - SOP 

IV-64 

25 PONDED WATER 

Ponding of water over waste-filled areas will be minimized to the extent possible. 
The techniques the site will use to minimize ponding of water will be: (i) thorough 
compaction of waste as described in Section 23 of this SOP, to limit differential 
waste settlement/consolidation; (ii) proper grading of final waste slopes to the 
elevations shown on the Final Cover Grading Plan (shown in Site Development 
Plan), which provide for positive surface water drainage without depressions or low 
spots; and (iii) proper grading of interim waste slopes to have positive surface 
water drainage. 

Landfill areas will be inspected as described in Section 24.5 to identify areas where 
ponding has occurred, including inspections after specified storm events. In the 
event ponded water on the landfill is observed, action will be taken to remedy the 
problem (e.g., regrading, pumping out the ponded water, or grading a temporary 
drainage path at the down-gradient side), as appropriate. The area of ponding will 
be backfilled with clean soil and regraded within seven days of the 

occurrence, weather permitting. Ponded water will be removed and managed as: 
(i) contaminated water if the ponded water has come in contact with waste; or (ii) 
as surface water if it has not come in contact with waste. Contaminated water will 
be managed in accordance with the Contaminated Water Management Plan 
presented in Appendix IVA of this SOP. 

Potential actions to mitigate ponded water in advance of expected extended wet 
weather periods include inspecting for apparent low spots that could pond water 
and filling these areas, installing diversion berms to limit run-on, or installing a 
drainage outlet if possible. During and after extended wet weather conditions, 
potential corrective actions to remedy ponded water include using pumps to 
dewater ponded areas along with the aforementioned preventative measures as 
feasible. During or after periods of extended wet weather, access to pump and repair 
areas may be delayed. 

As described in Section 24.5 and 24.6, inspections for ponded water and any 
corrective actions will be documented in the Cover Inspection Record. 
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26 WASTE FROM STATIONARY COMPACTORS AND WASTE IN 
ENCLOSED CONTAINERS OR VEHICLES 

[NOTE: As of December 2022, when this SOP was being prepared, the TCEQ’s 
monitoring program under 30 TAC §330.169 was not active. Notwithstanding the 
general procedures described below, until the TCEQ monitoring program is 
reactivated, only a transporter with a hauler trip ticket for a permitted municipal 
transporter route or stationary compactor may discharge the material at the 
landfill.] 

Waste is allowed to be accepted for disposal from: 

(i) a generator operating a stationary compactor that is only used to compact 
waste for disposal at a Type IV landfill and who has been granted a TCEQ 
permit-by-rule in accordance with 30 TAC §330.7(c)(1); and 

(ii) a transporter using an enclosed container or enclosed vehicle to collect and 
transport brush, C&D, and rubbish along a special collection route for 
disposal at a Type IV landfill and who has been granted a TCEQ permit-by-
rule in accordance with 30 TAC §330.7(c)(2). 

Duly permitted stationary compactors, and municipalities having duly-
permitted transporter routes, are exempt from the operational standards in 30 
TAC §330.169(1)-(3); however, the transporter must provide a hauler trip 
ticket to the Gate Attendant prior to discharging the material at the landfill and 
otherwise comply with Section 26.1 below. Other transporters with enclosed 
containers or enclosed vehicles not having a hauler trip ticket for a duly 
permitted municipal collection route must meet the operational standards in 
§330.169(1)-(3) by complying with Section 26.2 below. 

26.1 Waste from Stationary Compactors and Municipalities 
Having Transporter Routes  

The following requirements apply for any waste received from (i) a duly permitted 
stationary compactor; or (ii) from a transporter using an enclosed container or 
enclosed vehicle along a duly-permitted municipal collection route: 

1. The transporter will submit to the Gate Attendant a hauler trip ticket before 
being allowed to discharge any of the material at the landfill. Currently, Form 
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TCEQ-20077 is the trip ticket form issued by TCEQ for use by stationary 
compactors, and Form TCEQ-20078 is the trip ticket form issued by TCEQ for 
use by enclosed containers or vehicles. Note that other trip ticket forms 
issued by the TCEQ Executive Director that supersede these Forms may be 
used. 

2. The facility will retain these trip tickets on-site for inspection by TCEQ, and 
these trip tickets must be maintained as a part of the Site Operating Record. 

3. These waste hauling vehicles will be included in the random inspection 
program described in Section 5.6.3 of this SOP. 

26.2 Waste in Other Enclosed Containers or Enclosed Vehicles  

Waste in completely enclosed containers or enclosed vehicles other than those 
meeting the requirements listed above (not from a transporter using an enclosed 
container or enclosed vehicle along a duly permitted municipal collection route), 
will not be accepted for disposal at the facility, unless the following additional 
operating conditions and special procedures from 30 TAC §330.169(1)-(3) are met: 

1. The facility is participating in the TCEQ Funding Program to monitor these 
activities as detailed in 30 TAC §330.169(2).* 

2. Each enclosed container or enclosed vehicle has all required approvals 
and/or permits from the TCEQ in accordance with 30 TAC §330.7(c) relating 
to Collection and Transportation Requirements. 

3. Enclosed containers or enclosed vehicles are accepted at their designated 
time and on the specified day in accordance with 30 TAC §330.169, TCEQ 
permits, or other orders of the TCEQ. The TCEQ Region 4 Office will be 
notified at least 24 hours prior to an enclosed container or vehicle unloading 
at the site. 

4. A TCEQ Inspector is on-site and witnesses the unloading process to ensure 
that no putrescible waste or household waste is present. Any waste 
considered non-allowable by the TCEQ Inspector will be removed from the 
working face and subsequently removed from the site in accordance with 30 
TAC §330.133. 

5. Each transporter delivering waste in enclosed containers or enclosed 
vehicles, prior to discharging the load, provides the facility a TCEQ 
transporter trip ticket form for the route being delivered. This load 
documentation will be maintained in the Site Operating Record. 

6. The TCEQ may revoke a transporter’s authorization to deliver waste to a 
Type IV MSW facility for failure to comply with these regulations. 

*The TCEQ will determine the approximate annual costs of implementing and maintaining 
the surveillance and enforcement of all the activities associated with the acceptance of 
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enclosed containers or enclosed vehicles at Type IV landfills. Notification of these costs will 
be provided to each affected holder of a Type IV landfill permit with Notice of Public Hearing 
to apportion these costs. The public hearing will be held at a location to be determined by 
the commission with 20 days advance notice. Notice will be provided to Type IV Landfill 
Operators by written notice in regular and certified mail.  The public hearing will be for the 
purpose of establishing the total compensation and expenditures required to administer this 
program and the apportionment of those costs to the Type IV Landfill Operators to be 
reimbursed to the commission. Unless other arrangements are made, the apportioned 
monthly payments will be due by the 10th day of each month. The apportioned costs to each 
Type IV landfill may be altered periodically to add or subtract landfills from the program. A 
30-day notice will be provided to each participating Type IV landfill and/or proposed 
additional landfill and a hearing will be held upon request by one of the affected parties or 
on the Commissioner’s own motion. If the landfill operator is delinquent in making the 
monthly payment, the landfill must immediately halt acceptance of waste in enclosed 
containers or enclosed vehicles and may be subject to other penalties allowable under 
state law. 
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27 DISPOSAL OF SPECIAL WASTES 

Special wastes that may be accepted at the facility are those authorized by 30 TAC 
§330.171(a) and 30 TAC §330.5(a)(2), to include the waste types set forth in the 
facility Waste Acceptance Plan required by 30 TAC §330.61(b) (presented in Section 
2.1.1 of Parts I/II) and identified in Section 5.5 of this SOP. 
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28 DISPOSAL OF INDUSTRIAL WASTES 

28.1 Class 1 Industrial Solid Waste 

Class 1 industrial solid waste (defined in 30 TAC §330.3(21)) will not be accepted at 
this facility. 

28.2 Class 2 and 3 Industrial Solid Waste 

The facility is allowed to accept Class 2 industrial solid waste as allowed by 30 TAC 
§330.173(i) (e.g., acceptance does not interfere with facility operation) and to the 
extent that it is consistent with the limitations established in 30 TAC §330.5(a)(2) 
for Type IV facilities. Ref., Section 5.5 of this SOP above and the facility Waste 
Acceptance Plan required by 30 TAC §330.61(b) (presented in Section 2.1.1 of 
Parts I/II). 

The facility is allowed to accept Class 3 industrial solid waste as allowed by 30 TAC 
§330.173(j) (e.g., acceptance does not interfere with facility operation) and to the 
extent that it is consistent with the limitations established in 30 TAC §330.5(a)(2) 
for Type IV facilities. Ref., Section 5.5 of this SOP above and the facility Waste 
Acceptance Plan required by 30 TAC §330.61(b) (presented in Section 2.1.1 of 
Parts I/II). 
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29 VISUAL SCREENING OF DEPOSITED WASTE 

Visual screening of deposited waste materials at the facility is provided at times 
when waste placement is occurring below-grade, or by way of already-filled 
portions of the landfill that shield the working face. Existing trees within the buffer 
along Dick Price Road will help screen the waste fill operation from public view. On 
the west side of the site, the levee and the natural floodplain buffer (which includes 
trees along Village Creek) also provides a significant natural visual screening of the 
landfill. 
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30 CONTAMINATED WATER MANAGEMENT AND DISCHARGE 

Contaminated water will be managed in accordance with the Contaminated Water 
Management Plan presented in Appendix IVA of this SOP.  Potentially contaminated 
liquids resulting from the operation of the facility shall be disposed of in a manner 
that will not cause surface water or groundwater pollution, and the facility shall 
implement necessary steps to control and prevent the unauthorized discharge of 
contaminated water from the facility. 

With respect to contaminated water management in landfill areas (in particular, at 
the active working face), the procedures and requirements set forth in Appendix IVA 
will be followed. 

With respect to contaminated water management at the on-site recycling-related 
storage/processing areas (large items/white goods storage area; the wood 
processing/composting area; and the C&D recyclable sorting area;), the materials 
that will be stored and processed in these areas are expected to have a low potential 
for the generation of contaminated water. The materials that will be stored and 
processed in these areas are essentially inert or minimally soluble or degradable, 
don’t contain free liquids, and are not expected to require washing or other cleaning 
operations. Accordingly, during the normal course of operations of these recycling 
areas, stormwater contacting these areas will not be considered contaminated 
water. Nevertheless, best management practices will be implemented to properly 
manage and control surface water drainage in the vicinity of these areas, as 
described in Section 3 of the Site Development Plan Narrative. Furthermore, if 
contaminated water generation is suspected or confirmed, contaminated water will 
be managed in accordance with 30 TAC §330.207 and the management measures 
will be implemented in a similar manner as those for the active working face (see 
Appendix IVA). 
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31 COMPOSTING OPERATION 

The site may implement a composting operation and will designate a composting 
area for this activity accordingly. An operations plan for composting is presented in 
Appendix IVB of this SOP. 
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32 FACILITY‐GENERATED WASTES AND WASTEWATERS 

The facility processing and storage areas (as described in Section 8 of this SOP) are 
not expected to generate wastes. Although not expected or planned, to the extent 
that wastes are generated, the wastes generated by the facility must be processed or 
disposed at an authorized solid waste management facility. 

With respect to facility-generated wastewaters at processing and storage areas 
(which if generated, would be contaminated water), see Section 30 above. 



 

 

APPENDIX IVA 

CONTAMINATED WATER MANAGEMENT PLAN 
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1  INTRODUCTION 

This Contaminated Water Management Plan for the Fort Worth C&D Landfill 
(facility) provides details for the collection and containment, storage, and disposal 
of any contaminated water generated or any gas condensate generated at the site. 
The facility is operated as a Type IV landfill and consistent with 30 TAC Chapter 330, 
Subchapter H, will not have a leachate collection system. Also, the facility manages 
landfill gas, as described in the Landfill Gas Management Plan (Appendix IIII of the 
Site Development Plan). 

Contaminated water is defined by 30 TAC §330.3(36) as leachate, gas condensate, or 
water that has come into contact with waste. Examples of contaminated water are 
stormwater runoff that has come in contact with waste at the working face, or 
stormwater runoff on weekly cover soil that is not intact and has exposed waste. As 
stated by 30 TAC §330.165(b), stormwater runoff from areas that have intact 
weekly cover is not considered as having come into contact with the working face or 
leachate (i.e., not contaminated water). 

The management of both uncontaminated (i.e., clean) surface water and 
contaminated water (i.e., water that has come into contact with waste) is described 
in the remainder of this plan. 
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2  WORKING FACE WATER MANAGEMENT 

2.1  Uncontaminated Water 

Throughout the active life of the facility, best management practices will be used to 
manage surface water and minimize contaminated water generation at the facility. 
The facility will be graded with temporary and permanent drainage features to 
provided run-on/off controls for stormwater. Weekly, intermediate, and final cover 
will be graded and maintained to promote runoff, minimize the area of exposed 
waste, and prevent ponding of surface water as detailed in the Site Operating Plan 
(SOP). Should ponding of surface water occur in areas having intact weekly cover, 
intermediate cover, or final cover, the water shall be considered clean and 
discharged into the facility's surface water management system. 

At the working face, a system of temporary diversion berms will be constructed 
around the active face as needed to minimize the possibility of clean stormwater 
run-on from becoming contaminated water. These temporary diversion berms will 
be constructed, as needed, with clean earthen material and will route clean 
stormwater into the surface water management system and away from the active 
face. Figure IV-A-1, presented at the end of this plan, illustrates the diversion berms, 
and provides the required size of the berms (which varies depending on their slope 
configuration and the contributing up-gradient drainage area). The design 
calculations for sizing of the diversion berms are provided in Appendix IIIF. 

2.2  Contaminated Water 

A system of temporary containment berms will be constructed around the down-
gradient portions of the active face to collect and contain surface water that has 
come into contact with waste. Also, similar containment berms will be constructed 
elsewhere at the facility wherever they are needed to collect and contain 
contaminated water.  Figure IV-A-1, presented at the end of this plan, illustrates the 
containment berms, and provides the required size of the berms (which varies 
depending on the size of the working face and the containment area). As mentioned, 
the design calculations for sizing of the containment berms are provided in 
Appendix IIIF – F. 

Contaminated water that collects at the active working face is allowed to remain 
within the active face for evaporation or to be absorbed into the waste; provided, 
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however, contaminated water shall not be allowed to remain ponded and become 
stagnant, nor shall contaminated water be allowed to cause nuisance conditions 
(e.g., odors) or the attraction of vectors as set forth in Sections 16 and 17 of the SOP. 
Contaminated water causing such problems shall be removed and disposed of at an 
authorized facility, as discussed subsequently in Section 3 of this plan. 
Contaminated water is also allowed to be applied to on-site haul roads located over 
existing lined areas for dust control (but only if the quantity is minimized to the 
extent that it does not run off when applied). If contaminated water generation 
occurs in areas adjacent to the active face or in other facility operations areas (e.g., 
storage/processing areas), contaminated water management measures will be 
implemented in a similar manner as those for the active face. 
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3  CONTAMINATED WATER DISCHARGE AND DISPOSAL 

3.1  Contaminated Water Discharge 

No discharge of contaminated water off-site or into waters of the United States shall 
occur without obtaining specific written authorization from the TCEQ prior to the 
discharge. The landfill will be operated consistent with §330.15(h) regarding 
discharge of solid wastes or pollutants into waters of the United States. 

3.2  Contaminated Water Disposal 

If necessary to address potential nuisance conditions, attraction of vectors, or 
interference with facility operations, contaminated water will be collected and 
transported off-site to a Publicly Owned Treatment Works (POTW), or similar 
facility, for treatment and disposal. Transportation will be by tanker truck. Sampling 
and analysis of the contaminated water will be performed as required by the POTW. 
The results of any monitoring required by the POTW, a copy of the disposal 
agreement, and documentation of disposal shall be placed in the Site Operating 
Record. 





 

 

APPENDIX IVB 

COMPOSTING OPERATIONS PLAN AND 
COMPOST REFUND PROGRAM 

The following appendix is a copy of the existing Composting Operations Plan and 
Compost Refund Program dated June 2013, initially approved by TCEQ through a 
permit modification to Permit No. MSW-1983B, and then copied in its entirety and 
approved by TCEQ as an appendix to the Permit No. MSW-1983C SOP. No changes 
are proposed for this permit amendment application, and this plan is being attached 
in its entirety as an appendix to the MSW-1983E SOP.  
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